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UNIVERSITY OF CALIFORNIA, SANTA BARBARA MISSION STATEMENT
The mission of UCSB is defined in the context of the unique stature of the University of California
and the place of the Santa Barbara campus within this system. Our responsibilities include provi-

sion of high-quality education to undergraduate and graduate students, innovation through the
advancement of fundamental and applied research programs, creative activities and scholarship, and
provision of service to the state as well as the nation and world that we share. In each of these three
areas, our mission is to fulfill these responsibilities with the highest possible level of excellence in a
manner that emphasizes the special abilities associated with our campus through its faculty, students,
facilities, and geographic location.

ACCREDITATION
The University of California, Santa Barbara is fully accredited by the Accrediting Commission for
Senior Colleges and Universities, Western Association of Schools and Colleges, 985 Atlantic Ave.,
Suite 100, Alameda, California 94501, (510) 748-9001. Accreditation documents are available for
review in the Office of the Executive Vice Chancellor, Cheadle Hall 5105A.

EQUAL OPPORTUNITY AND NONDISCRIMINATION

The University of California, in accordance with applicable Federal and State law and University pol-
icy, does not discriminate on the basis of race, color, national origin, religion, sex, gender identity,
pregnancy’, disability, age, medical condition (cancer-related), ancestry, marital status, citizenship,
sexual orientation, or status as a Vietnam-era veteran or special disabled veteran. The University
also prohibits sexual harassment. This nondiscrimination policy covers admission, access, and treat-
ment in University programs and activities.

Inquiries regarding the University’s student-related nondiscrimination policies may be directed to:
Joseph I. Castro, Affirmative Action Coordinator, Telephone: (805) 893-3105.

1 Pregnancy includes pregnancy, childbirth, and medical conditions related to pregnancy or childbirth.
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alendar, 2006-2007

Note: Dates subject to change without notice.

Undergraduate admission

Application filing period for undergraduate admission, to be filed
with the University of California, Undergraduate Application Process-
ing Service, PO. Box 4010, Concord, CA 94524-4010.

Website: www.ucop.edu/pathways

Undergraduate intercampus transfer

Application filing period for intercampus transfer, to be filed with the
University of California, Undergraduate Application Processing Ser-
vice, PO. Box 4010, Concord, CA 94524-4010.

Website: www.ucop.edu/pathways

Undergraduate returning students

Application filing deadline for readmission, to be filed with the Office
of the Registrar by undergraduate students who have been absent
for one or more quarters or who withdrew during their last quarter of
attendance at UCSB. Applications may be accepted after this deadline
on a space available basis only.

Graduate admission

Application deadlines vary by department. Applicants should consult
the department for the deadline, and submit the application and ap-
plication fee online at www.graddiv.ucsb.edu/eapp. For further infor-
mation on the application process, visit www.graddiv.ucsb.edu.

Registration begins
Quarter begins

Convocation

Pre-instructional activities:
Required testing, advising, meetings, and new student orientation

First day of instruction
Last day of instruction
Final examinations
Quarter ends

Commencement

Summer Sessions 2007

Registration begins: April 9, 2007

Residential Pre-college Programs
begin: June 24, 2007

First day of instruction: June 25, 2007

Fall 2006

November 1-30, 2005

November 1-30, 2005

August 14, 2006
(Monday)

May 18, 2006
(Thursday)

September 23-24, 2006
(Saturday-Sunday)

September 25, 2006
(Monday)

September 25-27, 2006
(Monday-Wednesday)

September 28, 2006
(Thursday)

December 8, 2006
(Friday)

December 11-16, 2006
(Monday-Saturday)

December 16, 2006
(Saturday)

Holidays

Winter 2007 Spring 2007

July 1-31, 2006 October 1-31, 2006

Some schools, colleges, and majors do not accept applications
for admission to the winter and spring terms. Check with the
campus Admissions Office to find out if the college to which
you want to apply has any filing period restrictions.

July 1-31, 2006 October 1-31, 2006

November 13, 2006
(Monday)

February 12, 2007
(Monday)

October 28, 2006 February 7, 2007

(Saturday) (Wednesday)
January 7, 2007 April 1, 2007
(Sunday) (Sunday)
January 7, 2007 April 1, 2007
(Sunday) (Sunday)
January 8, 2007 April 2, 2007
(Monday) (Monday)
March 16, 2007 June 8, 2007
(Friday) (Friday)

March 19-24, 2007
(Monday-Saturday)

June 9-15, 2007
(Saturday-Friday)

March 24, 2007
(Saturday)

June 15, 2007
(Friday)

June 16-17, 2007
(Saturday, Sunday)

Labor Day: Monday, September 4, 2006

Veterans’ Day: Friday, November 10, 2006

Thanksgiving: Thursday and Friday, November 23 and 24, 2006
Christmas: Monday and Tuesday, December 25 and 26, 2006
New Year: Monday and Tuesday, January 1 and 2, 2007

Martin Luther King, Jr.’s Birthday: Monday, January 15, 2007
Presidents’ Holiday: Monday, February 19, 2007

Cesar Chavez Holiday: Friday, March 30, 2007

Memorial Day: Monday, May 28, 2007

Independence Day: Wednesday, July 4, 2007



Correspondence Directory

Address all correspondence to: University of California, Santa Barbara, Santa Barbara, CA
93106-3020. For campus directory information: (805) 893-8000 or www.ucsb.edu/people

Office

Admissions

Alumni Association

Affirmative Action

Associated Students

Billing, Accounts Receivable,
Collections

Bookstore

Career Services

College of Creative Studies

College of Engineering

College of Letters and Science

Counseling Services
Community Housing (Off-campus)
Disabled Students Program

Donald Bren School of Environmental
Science and Management

Education Abroad Program
Campus office
University-wide administration
Educational Opportunity Program
Financial Aid
Gevirtz Graduate School of Education
Advanced degrees
Credentials
Graduate Division

Graduate Students Association
Housing and Residential Services
On-campus
Family Student Apartments
Single Student Apartments
Instructional Development
International Students and Scholars
Library
News and Communications
Police/Fire/Paramedic
EMERGENCY ONLY
From Pay Phones
Registrar
Relations with Schools
Student Health Service
Student Life
Summer Sessions
University Extension
Women's Center

Location

Cheadle Hall 1210
Hollister Research Center
Cheadle Hall 2121
University Center 1500
SAASB 1212*

Hollister Research Center
University Center
Building 599

Building 494
Engineering 1, Room 1030
Cheadle Hall 1117

Building 599
University Center 3151
SAASB 1201*

Physical Sciences North 4670

South Hall 2431

6550 Hollister Avenue
Building 434, Room 110
SAASB 2103*

Phelps Hall 1309
Phelps Hall 2517
Cheadle Hall 3117

University Center 2502

Residential Services 1501
Santa Ynez Apartments
Santa Ynez Apartments
Kerr Hall 2130

Building 434, Room 109A
Davidson Library

Cheadle Hall 1124

Public Safety Building

SAASB 1105*

Cheadle Hall 1234
Building 588

SAASB 2201*

SAASB 2214*

320 Storke Road
Building 434, Room 141

* SAASB: Student Affairs and Administrative Services Building
V/TDD: Voice or TDD (Telecommunications Device for the Deaf) may be used on these telephones.

Telephone

893-2881 V/TDD
893-2288
893-2701
893-2566
893-2155
893-4204
893-3271
893-4411 V/TDD
893-2364
893-1006 V/TDD
893-2038 V/TDD

893-4411 V/TDD
893-4371 V/TDD
893-2668 V/TDD

893-7611

893-3763
893-4762
893-4758
893-2432 V/TDD

893-2137
893-2084
893-2277
893-3803 V/TDD
893-3824

893-2760
893-4021
893-3640
893-4335
893-2929
893-2477 V/TDD
893-2191
893-3446

9-911 or 893-2221 V/TDD
Dial 911
893-3592
893-2485
893-3371 V/TDD
893-4569
893-2047
893-4200
893-3778

Website

www.admit.ucsb.edu
www.ucsbalum.com
Www.aa.ucsb.edu
Www.as.ucsb.edu
www.barc.ucsb.edu

www.bookstore.ucsb.edu
www.career.ucsb.edu
WWW.CCs.ucsb.edu
www.engineering.ucsb.edu
www.ltsc.ucsb.edu
www.advising.ltsc.ucsb.edu
www.counseling.ucsb.edu
www.housing.ucsb.edu
www.sa.ucsb.edu/dsp

www.bren.ucsb.edu
Wwww.uoeap.ucsb.edu

www.sa.ucsb.edu/eop
www.finaid.ucsb.edu
www.education.ucsb.edu

www.graddiv.ucsb.edu

www.gsa.ucsb.edu
www.housing.ucsb.edu

www.id.ucsb.edu
WWW.0iss.ucsb.edu
www.library.ucsb.edu
www.instadv.ucsb.edu/news
www.police.ucsb.edu

www.registrar.ucsb.edu
www.admit.ucsh.edu
www.sa.ucsb.edu/studenthealth
WWWw.sa.ucsb.edu/osl
www.summer.ucsb.edu
www.unex.ucsb.edu
WWW.sa.ucsb.edu/women’scenter






A Word from the Chancellor

elcome to the 2006-07 academic

Wyear. We are so pleased to have
you as part of our UCSB community,
which emphasizes academic excellence
and diversity.

This is an exciting time for us, as
we celebrate the many achievements
that have established us as a leading

research university. We are one of only

62 institutions elected to membership in

the prestigious Association of American
Universities. Our distinguished profes-
sors are leaders in their fields and recipients of numerous accolades, including
five Nobel Prizes since 1998. UC Santa Barbara has earned a reputation for ex-
cellence, innovation, and collaboration that draws faculty and students from
every discipline and all parts of the globe to study, live, and work together on
this beautiful oceanside campus.

Opportunities abound here, and this catalog is a terrific guide to help you
make the most of them. I hope you will take some time to become famil-
iar with all the exciting and diverse courses, programs, and extracurricular
activities available to you. And as you continue on your journey of discovery,

know that we will be here to support and encourage you every step of the way.

Again, welcome!

>~/ﬁc\d\"€ &Md_\

Henry T. YaNG
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“If there’s a

more beautiful
campus than this
one at the edge
of the Pacific, we
haven‘t seen it.”

—NEwSswEEK

A Campus Like

Studying outsid 4L
Davidson Library. O ] e r
v A

alm-framed vistas of the blue Pacific and the golden Santa Ynez

Mountains. The scent of eucalyptus mixed with the saltwater breeze.
Breathtaking natural beauty combined with enormous intellectual vi-
tality. This is the University of California, Santa Barbara, and there is no other

campus quite like it.



Here on the edge of the Pacific, in a setting removed from urban pressures
and distractions but vibrant with cultural and academic activity, many of the
country’s most promising students join a community of scholars whose ac-
complishments are internationally recognized and whose skills as teachers of
undergraduates are evident each day in classrooms and laboratories.

In the humanities and the arts as well as in engineering and the sciences,
UC Santa Barbara introduces students to novel ways of thinking, learning,

and conducting research.

The Highest Quality

Pioneering research is a critical component of the highest quality educa-

The UCSB campus occupies a 989-acre
site at the edge of the Pacific Ocean.

Storke Tower:
a campus landmark.
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The renowned
faculty includes
five winners

of Nobel Prizes
and scores of
elected members
of national and
international
academies and

societies.

tion. UCSB’s 1,000-member faculty includes five Nobel Prize winners and
scores of elected members of national and international academies and societ-
ies as well as dozens of winners of Guggenheim and Fulbright Fellowships.
The campus is one of only 62 research-intensive institutions elected to mem-
bership in the prestigious Association of American Universities.

Within this community of scholars, the life of the mind, the pursuit of
knowledge, and the experience of growth, both personal and intellectual, are

the hallmarks of daily life.

Colleges and Schools

UCSB enrolls 20,000 students, about 2,900 of them at the graduate level.
Competition for admission is keen. In recent years the campus has enrolled
the most academically competitive and ethnically diverse classes in its history.

More than 200 majors, degrees, and credentials are offered through UCSB’s
five schools and the Graduate Division. The College of Letters and Science
alone offers nearly 80 majors. The College of Creative Studies offers an alter-
native approach for students pursuing advanced, independent work in the
arts, mathematics, or the sciences. The College of Engineering offers degree

programs in five disciplines.

UCSB philosopher Aaron Zimmerman teaches an introductory ethics course in Embarcadero Hall in Isla Vista, the adjacent community that is
home to a majority of UCSB’s students.
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The university also has two professional schools:
the Donald Bren School of Environmental Science
and Management, and the Gevirtz Graduate School of

Education.

About UC Santa Barbara

The preeminent scholarship, instruction, and public
service that define UCSB have helped shape its identity
as a place of enormous and exceptional possibility—a
magnet for innovation.

Originally a small, independent teachers’ college,
Santa Barbara joined the renowned University of

California system in 1944 and has since grown to be an

integral and important part of public postsecondary

education in the state.
Recognition of UCSB’s academic quality takes many

forms. One of the most prestigious is support from the

LR dice ; e
Daily more than 15,000 cyclists traverse seven miles of campus
to 11 national centers and institutes, eight of which are bikeways to attend classes and campus events.

National Science Foundation. The campus is now home

sponsored by the NSF, including the Materials Research

Laboratory, the National Center for Ecological Analysis and Synthesis, the
Southern California Earthquake Center, and the renowned Kavli Institute for
Theoretical Physics.

The California NanoSystems Institute—one of the California Institutes for
Science and Innovation—focuses on dramatic breakthroughs in materials, de-
vices, and resulting technologies, made possible by controlling form and func-
tion at the nanoscale. The institute is a research partnership between UCSB
and UCLA. New research buildings at both campuses house the institute.

At the interdisciplinary Center for Film, Television and New Media,

scholars study everything from silent films to the latest in digital media and The new Marine Science Building.
satellite communications in the context of a strong liberal arts and sciences
curriculum. Construction of a privately funded state-of-the-art facility for the

center will break ground this year.

The Community

The vast majority of students live within walking distance of their classes.

Seven miles of bikeways link this close-knit academic community, giving
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More than a
quarter of all
undergraduates
are involved in
original research,
working on teams
with graduate
students and

professors.

Davidson Library is a center for
research, with 2.8 million books
and bound journals.

Students at UCSB learn in a variety of settings, including traditional lecture halls, small
seminar rooms, laboratories, and carefully selected locations in the field.

students easy access to a rich array of social, cultural, academic and athletic
events.

Another distinguishing characteristic of the campus is its proximity to two
very different communities. Isla Vista, the adjacent community that is home
away from home to a majority of UCSB’s students, is a place for social and
civic growth, where students serve on local boards and county committees.
Nearby Santa Barbara—an energetic, mid-sized city with a deep concern for
history, the arts, and the environment—is highly regarded for its cultural and

recreational resources.

The Campaign for UC Santa Barbara

UC Santa Barbara is conducting its first comprehensive fund-raising
campaign to capitalize on the vibrant intellectual assets and extraordinary
potential that distinguish this campus as an international leader in education
and innovation. The campus seeks to generate at least $500-million in private
support for programs, projects, and facilities to ensure UCSB’s excellence for

future generations.



UCSB Libraries
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The UCSB Libraries consist of the Donald C. Davidson Library and the

Arts Library, which house approximately 2.8-million volumes and an exten-

sive collection of maps, technical reports, government documents, manu-

scripts, satellite imagery, and audio recordings.

The campus is

As a member of the Association of Research Libraries and the Center for home to eleven

Research Libraries, the UCSB Libraries participate in cooperative programs national centers

with other major research libraries to provide collections and services for the

UCSB community.

UCSB’s general collection and several specialized units and services are

and institutes,

including eight that

located in Davidson Library. Examples include the Science and Engineering are sponsored by

Library, the Map and Imagery Laboratory, the Curriculum Laboratory, the the National Science

East Asian Library, and the Ethnic and Gender Studies Library.

Foundation.

Also located in the main library is the Department of Special Collections.

Its holdings include rare books and manuscripts and several distinguished

collections, including the Performing Arts Collection, the Wyles Collection

on the American West, the Skofield Printers’ Collection, and the California

Ethnic and Multicultural Archives.

The Arts Library is a full-service branch library

that supports academic programs in art and music.

In addition to the substantial book and journal
collections, special materials include art auction
and exhibition catalogs, more than 60,000 sound
recordings, and a collection of music scores.
Contact the UCSB Libraries at (805) 893-2478,

or visit www.library.ucsb.edu

Computing Facilities

Computing facilities on campus are readily
available to all registered UCSB students. In-
structional Computing (IC) has an Open Access
lab with both Macintosh and IBM computers for
general student use. Access to instructional labs
is designated by course requirements. Comput-
ing facilities set aside for use by classes are IC
labs, including the Media Center and Language

Lab in Kerr Hall, the Humanities and Social Sci-

Writing in the University Center, the heart of student life at UCSB.
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ences Computing Facility, and the Life Sciences
Computing Facility. Additional information is

available at www.ic.ucsb.edu

Instructional Development

Instructional Development enhances teach-
ing and research at UCSB through its offices of
Instructional Consultation and Instructional
Resources.

Instructional Consultation offers expertise in
various teaching methods, curriculum develop-
ment, testing, and evaluation. The Instructional
Improvement Program provides financial sup-
port for faculty involved in innovative instruc-
tional projects. This enables faculty to teach in
the most effective manner and to share their
latest research with students.

Instructional Resources provides numer-
ous technological aids to support the educa-
tional process, including student learning and
language laboratories, comprehensive media

production, and presentation support.

University Art Museum

The University Art Museum serves as a

A sculpture by American artist unique educational resource for academic and
George Rickey titled “Annular Eclipse

VI” is but one of a dozen major community audiences throughout the region. It has earned an international
outdoor works that can be seen on . L . . .

a walking tour of the campus. reputation for its innovative and culturally diverse exhibitions, catalogues,

and interdisciplinary programs.

The Museum has a distinguished Fine Art Collection of over 8,500 works
and over 750,000 architectural drawings, historic photographs, writings,
scrapbooks, and three-dimensional objects in the Architecture and Design
Collection. It seeks to promote scholarship, inspire creative excellence, and
deepen an understanding of the visual arts produced throughout the world.

Student docents learn about museum practices and study both the perma-
nent collection and current exhibitions in order to serve as gallery guides for

Museum visitors. In conjunction with its exhibitions, the Museum organizes
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UCSB Arts & Lectures presents many world-renowned performance groups, such as the Alvin Ailey American Dance Theatre (above), on

campus as well as at downtown Santa Barbara venues.

gallery talks, artist lectures, academic symposia, and special performances.
Contact the Museum at (805) 893-2951 for information on tours and spe-

cial programs, or visit www.uam.ucsb.edu

Arts & Lectures

Arts & Lectures promotes the arts as an integral and necessary facet of edu-
cation that elevates the human spirit and provokes the imagination, inspires
personal discovery and intellectual inquiry, and sustains an inclusive and
diverse community. It presents an innovative, unique, entertaining, and di-
verse program of exceptional performances, films, and lectures to enhance the
educational experience at UCSB, foster artistic excellence and creativity, and

connect the campus to the richly varied communities of the Central Coast.

Arts & Lectures presents performances featuring touring artists from all

. . Arts & Lectures offers lectures and
over the world—first-rate dancers, classical and world musicians, performance  special events featuring writers, artists,

. . . . . . government officials, scientists, and other
artists, and theater companies. It screens films—international cinema, inde- notable accomplished people such as

Desmond Tutu, winner of the 1984 Nobel

pendent films, documentaries, and the best Hollywood movies, and occasion-  pg,ce prize.

ally, restored silent classics. It operates an Artists-in-Residence program that
includes master classes, lecture-demonstrations, open rehearsals, and class-
room discussions at UCSB in addition to visits to local schools.

Contact the Ticket Office at (805) 893-3535 to join our mailing list, or visit

www.artsandlectures.ucsb.edu



Academic Units

College of Creative
Studies

The College of Creative Studies at UCSB is
unique in the UC system. It enrolls undergradu-
ate students with demonstrated talent for inde-
pendent work in the arts, mathematics, or the
sciences. Emphases are offered in art (painting,
sculpture, and book arts), biology, chemistry/
biochemistry, computer science, literature,
mathematics, music composition, and physics.
Work in the college leads to the bachelor of arts
degree in all emphases (with the exception of
Computer Science, B.S. only), and, optionally, to
the bachelor of science degree in chemistry,
mathematics, and physics. In 2005-06, approxi-
mately 350 students were enrolled in the college.

College of Engineering
The College of Engineering offers profes-

sional undergraduate education leading to the
bachelor of science degree in five disciplines:
chemical, computer, electrical, and mechanical
engineering, and computer science. The chemi-
cal, electrical, and mechanical engineering pro-
grams are accredited by the Engineering Accred-
itation Commission of the Accreditation Board
for Engineering and Technology. The computer
science program is accredited by the Computing
Accreditation Commission of the Accreditation

the U.S. Green Building Council.

Board for Engineering and Technology. The
college currently has a combined undergradu-
ate and graduate enrollment of approximately
2,200 students.

College of Letters and
Science

The College of Letters and Science, which en-
rolls more than 16,000 undergraduates, is the
largest undergraduate college on the UCSB
campus. The college offers some 80 majors and
nearly 40 minors, including a number of inter-
disciplinary programs, and awards four degrees:
bachelor of arts, bachelor of science, bachelor
of fine arts, and bachelor of music. In addition,
college departments offer a wide range of mi-
nors to students interested in pursuing a second
area of study.

Graduate Division

UCSB offers advanced programs of study and
research leading to the doctor of philosophy,
doctor of musical arts, doctor of education,
master of arts, master of education, master of
environmental science and management, master
of fine arts, master of music, and master of sci-
ence through the Graduate Division. Programs
leading to California teaching and service
credentials are also offered. Under policies set
by the UCSB Graduate Council, the Graduate

Bren Hall is the home of the Donald Bren School of Environmental Science and Management and a remarkable
example of sustainable construction. It has been designated one of the “greenest” buildings in America by

Division recruits and processes applications for
students to all graduate programs, promotes di-
versity at the graduate level, secures and awards
graduate financial support, and administers
graduate students’ academic records.

Donald Bren School of
Environmental Science
¢ Management

The Donald Bren School of Environmental Sci-
ence and Management is a professional school
which trains graduate students in rigorous,
interdisciplinary approaches to environmental
problem solving. The School fosters an inte-
grated view of the environment that focuses
not just on the identification of problems, but
on their solutions in legal, political, and busi-
ness contexts. The School offers two graduate
degrees. The Master’s of Environmental Sci-
ence and Management is a professional degree
intended for students who will enter or re-enter
the workforce when they finish. The Ph.D. is a
research-oriented degree whose cornerstone is
an original work of research presented as a
dissertation.

Gevirtz Graduate
School of Education

The Gevirtz Graduate
School of Education
(GGSE) prepares
researchers, teachers,
and administrators

in education

and professional
psychology. Three-
quarters of the
graduate students

are working on their
doctor of philosophy
or master of arts
degrees. Another one-
fourth are enrolled in
the teaching credential
and M.Ed. program to
qualify for elementary
and secondary school
teaching. A number of
students not only work
on advanced degrees
but also qualify for
advanced specialist

or service credentials
in administration,
school psychology, or
special education. An
Ed.D. in Educational
Leadership, a joint
program with Cal Poly
San Luis Obispo, is also
offered.



Undergraduate Degrees
and Majors

College of Creative Studies

Creative Studies
with emphases in:
A B.A.
with concentrations in:
Painting
Sculpture
Book Arts
BIOlOGY ..ot B
Chemistry/Biochemistry... ..B
Computer Science .......... .B
Literature.......c.ooe. ..B
i B
B
B

Music—Composition ... .
PRYSICS .o

College of Engineering
Chemical Engineering ...........cccccooee...
Computer Engineering...
Computer Science..........
Electrical Engineering.........
Mechanical Engineering......................

College of Letters and Science
Anthropology ........ccccceeviviiiiiiin B.A.
with emphases in:
Cultural Anthropology
Physical Anthropology
Agquatic Biology.

©®w
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Art HIStory ..o
with optional emphases in:
Architecture and Environment
Non-Western Art
Asian Studies ........ccocveeiiiiiiiin
Asian American Studies.....
Biochemistry ......c.cccocvverierieiiinne
Biochemistry—Molecular Biology .
Biological Sciences .............c.......
Biopsychology.......
Black Studies.........
Business ECONOMICS..........cccoeviiaiienne.
with optional emphasis in:
Accounting
Cell and Developmental Biology.......... B.
Chemistry ..o
Chicana and Chicano Studies..
ChiNeSe ..o,
with concentrations in:
Classical Chinese
Mandarin Chinese
ClaSSICS v B.A.
with emphases in:
Archaeology
Civilization
Language and Literature
CommuniCation .......ccoeoviveeiiiiee, B.A#+
Comparative Literature ....................... B.A.
with emphases in:
Foreign Language
Interdisciplinary
Computer SCience......cccovveeieeiiee, B.A+#
with emphases in:
Computational Biology
Computational Geography

"
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DanCe.......ccccoiiiii B.A., B.FA.
Dramatic Art......ooooeveeiieeiiieeeeee B.A.
with concentrations in:
Directing

Dramatic Literature, Theory,
and Theatre History

Playwriting

Theatre Design and Technology

Ecology and Evolution......................... B.S.#%
Economics ............cce. ...B.AFE
Economics—Mathematics... B.AF
English.....ccoccooiiiii .B.A.
Environmental Studies... ...B.A.,B.S
Film and Media Studies.............c......... B.A.
Financial Mathematics and Statistics....B.S. ¥+
French ..o B.A.
Geography.......cccooeieiiiiiieiii B.A.

with optional emphasis in:
Geographic Information Science
Geological SCIeNces. ........cccovveeiiciin. B.A.
with optional emphasis in:
Science Education
Geological SCIeNCes. ........cocovcvveiiiein. B.S.
with optional concentration in:
Engineering Geology/Hydrogeology
with optional emphases in:
Earth Systems

Paleobiology
GEOPNYSICS . B.S.
German............ ..
Global Studies... ..B.A.
HISTOTY .o B.A.
History of Public Policy ..........cc..ccoooe.. B.A.
Hydrologic Sciences and Policy ............ B.S.

with emphases in:
Biology and Ecology
Physical & Chemical Policy
Individual ..o B.A#

Interdisciplinary Studies. ..BA%
[talian Studies ............ ...B.A.
JaPANESe....iiiiii B.A.
Latin American and Iberian Studies .....B.A.
Law and Society........ccooeiiiiiiiiii B.At%
(closed until further notice)
LinQUIStICS ..o B.A.
with optional emphases in:

Chinese

English

French

German

Japanese

Slavic

Sociocultural Linguistics

Spanish
Mathematical Sciences........................ B.S.#+
Mathematics .B.S.*#
Mathematics B.AtF
Medieval Studies ...B.A.
Microbiology.........ccoevvvviviiiiiiiie, B.S.##
Middle East Studies............ccceeeenernn. B.A.
MUSIC...ooii e B.A.

with optional emphasis in:
Ethnomusicology
MUSIC. oo B.M.
with emphases in:
Accompanying, Bassoon, Cello, Clarinet,
Composition, Double Bass, Flute, French
Horn, Guitar, Oboe, Percussion, Piano,
Trombone, Trumpet, Tuba, Viola, Violin,

Voice
Pharmacology .........cccooeveviiiiiiiii, B.S.##
Philosophy ......ccoooiiiiiiiii B.A.
with concentrations in:
Core Philosophy
Ethics and Public Policy
Physical Geography.........cccccovviveeinnn. B.S.
PRYSICS oo B.A., B.S.
PhYSIOIOGY.....vovviivciiciiciiee e B.S.##
Political Science.........cccoooeviiiiiiii B.At%
with optional emphases in:
International Relations
Public Service
POrtuguese ........coocvveiiiiiiiiiccc B.A.
Psychology ..B.AF
Religious Studies........cccocvveveriiiinine B.A.
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Renaissance Studies ............cccccceeeen. B.A.
Slavic Languages and Literatures... B.A.
SOCIOlOGY .o .B.At#
Spanish.......coociviiiiii ..B.A.
Speech and Hearing Sciences.............. B.A.
(closed to new admissions)
Statistical Science.........ccooiviiiii B.A.
Statistical Science.........ccoovveveviieie, B.S.

with concentrations in:
Actuarial Statistics
Applied Statistics
Probability and Statistics

Theatre ..o B.FA.
with emphasis in: Acting

Women's StUdIES .....cvevveereriiiiiien, B.A.

Z00l0GY ..o B.S.#t

Undergraduate Minors
Open to all undergraduate students.

College of Letters and Science

American Indian and Indigenous Studies
Anthropology
Art History
Asian American Studies
Astronomy and Planetary Science
Black Studies
Chemistry
Chinese
Classics
Comparative Literature
English
Exercise and Sport Studies
with tracks in:
Athletic Coaching
Exercise and Health Science
Fitness Instruction
Sport Management
French
Geological Sciences
German Literature
German Studies
Global Peace and Security
History
[talian Studies
Japanese
Jewish Studies
Latin American and Iberian Studies
Lesbian, Gay, Bisexual, Transgender, and
Queer Studies
Linguistics
Mathematics
Mathematics for High School Teaching
Music
Philosophy
Physics
Portuguese
Professional Writing
Russian
Sociocultural Linguistics
Spanish
Speech and Hearing Sciences
Statistical Science
Women, Culture, and Development
Women'’s Studies

Gevirtz Graduate School
of Education
Education and Applied Psychology
with tracks in:
Applied Psychology
Educational Studies
Teacher Preparation

+ Declaration of the Individual and Interdisciplinary Studies majors is subject to the approval of the Executive Committee of the College of Letters and Science.

$+ Admission to this major is contingent upon successful completion of all courses in preparation for the major with the designated grade-point average. Students who are
completing these preparatory requirements will have “pre-major” status.

Please note: Concentrations do not appear on transcripts or diplomas. Emphases appear only on transcripts (not on diplomas).
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Graduate Degrees and
Majors

College of Engineering

Chemical Engineering ..........c.......... M.S., Ph.D.
with optional emphasis in:

Computational Science and Engineering
Computer Science......ccoocveeveeennn. M.S., Ph.D.

with optional emphases in:

Computational Science and Engineering

Technology and Society
Electrical & Computer Engineering...M.S., Ph.D.

with emphases in:

Communications, Control, and

Signal Processing
Computer Engineering
Electronics and Photonics

with optional emphasis in:

Computational Science and Engineering
Materials ..o M.S., Ph.D.
Mechanical Engineering.................. M.S., Ph.D.

with optional emphasis in:
Computational Science and Engineering
Media Arts and Technology............. M.S., Ph.D.
with emphasis in:
Multimedia Engineering

College of Letters and Science

Anthropology ........cccoeviiiiiiinnn. M.A., Ph.D.
with optional Ph.D. emphases in:
Global Studies
Human Development
Quantitative Methods in the Social Sciences
Technology and Society
Women'’s Studies
Applied Mathematics...........ccccooe... M.A.

Art HIstory ..o M.A.*, Ph.D.

with optional Ph.D. emphases in:
European Medieval Studies
Women's Studies
Art StUAIO v M.FA.
Asian Studies ........cccooviiriiiiiein M.A.
with optional emphasis in:
East Asian Languages and Cultural Studies
Biochemistry—Molecular Biology ......
with emphases in:
Biochemistry & Molecular Biology
Biophysics & Bioengineering

Chemistry .....ccoooeeiii M.A., M.S.
Chemistry ..o Ph.D.
Chicano Studies............ccccooeveennn. M.A.*, Ph.D.
ClaSSICS e M.A., Ph.D.

with emphases in:
Ancient History
Literature and Theory
Communication ........cccooviiiiinnn.
with optional Ph.D. emphases in:
Human Development
Quantitative Methods in the Social Sciences
Technology and Society

Comparative Literature ................... M.A.,* Ph.D.

with optional Ph.D. emphases in:
East Asian Literatures
Women'’s Studies
Counseling Psychology
see Gevirtz Graduate School of Education
Dramatic Art.......cooooeiiiiii M.A., Ph.D.
with optional Ph.D. emphases in:
European Medieval Studies
Women's Studies
Ecology, Evolution, and
Marine Biology.........ccccvvviiinan. M.A., Ph.D.
ECONOMICS ..o M.A., Ph.D.
with optional M.A. emphasis in:
Business Economics
Education
see Gevirtz Graduate School of Education
Engineering
see College of Engineering

M.S.*, Ph.D.

M.A.*, Ph.D.

English oo M.A.*, Ph.D.

with optional Ph.D. emphases in:
European Medieval Studies
Global Studies
Technology and Society
Women'’s Studies
Film and Media Studies.................. M

FIench oo M.A., Ph.D.

with optional Ph.D. emphases in:
Applied Linguistics
European Medieval Studies
Women'’s Studies
Geography........cccovevveviiiiiiice M.A., Ph.D.
with optional Ph.D. emphases in:
Cognitive Science
Quantitative Methods in the Social Sciences
Geological Sciences............ccccoee. M.S., Ph.D.
with optional emphasis in:

Computational Science and Engineering
GEOPhYSICS ..o M.S.
Germanic Languages & Literatures ..M.A., Ph.D.

with optional Ph.D. emphases in:
Applied Linguistics
Women'’s Studies
Global & International Studies......... M.A.
Hispanic Languages & Literatures....Ph.D.
with optional Ph.D. emphases in:
Applied Linguistics
European Medieval Studies
Women'’s Studies

HIStOry oo M.A.*, Ph.D.

with optional Ph.D. emphases in:
European Medieval Studies
Global Studies
Public History
Technology and Society
Women'’s Studies
Latin American & Iberian Studies.....M.A.

LINQUISTICS .o M.A.*, Ph.D.

with optional Ph.D. emphases in:
Applied Linguistics
Cognitive Science
Human Development
Language, Interaction & Social Organizations
Marine SCIENCE ....cvvvveveiiiieiee M.S., Ph.D.
Mathematics.........ccovivriiiiiiiiee M.A., Ph.D.
with optional emphasis in:
Computational Science and Engineering
Media Arts and Technology............. M.A., Ph.D.
with emphases in:
Electronic Music and Sound Design
Multimedia Engineering
Visual and Spatial Arts
Molecular, Cellular, and
Developmental Biology ............... M.A., Ph.D.
Music
with emphases in:
Composition
Ethnomusicology
Musicology
Theory
Music
D.M.A.
with emphases in:
Piano Accompanying (M.M. only)
Woodwinds and Brass (M.M. only)
Conducting
Keyboard
Strings
Voice

PhiloSOphY .....c.ocviiiiiiiiiiee M.A.,* Ph.D.
M.A.,* Ph.D.

Physics ........... .
Political Science...........ccccoeveeieeen . M.A., Ph.D.
with optional Ph.D. emphases in:
Global Studies
Quantitative Methods in the Social Sciences
Technology and Society
Portuguese .........cocceeiiiiiii M.A.
see also Hispanic Languages and Literatures

Psychology.......covvviiiiiiiiii M.A.,* Ph.D.
with optional Ph.D. emphases in:
Cogpnitive Science
Human Development
Quantitative Methods in the Social Sciences
Religious Studies...........ccccoeevvenenn. M.A., Ph.D.
with optional Ph.D. emphases in:
European Medieval Studies
Global Studies
Women'’s Studies
SOCIOIOGY ..o M.A.*, Ph.D.
with optional Ph.D. emphases in:
Global Studies
Human Development
Language, Interaction, & Social Organizations
Quantitative Methods in the Social Sciences
Technology and Society
Women'’s Studies

SPANISh .. M.A.
see also Hispanic Languages and Literatures
Spanish and Portuguese................. M.A.
see also Hispanic Languages & Literatures
Speech and Hearing Sciences........... M.A., Ph.D.
(closed to new admissions)
Statistics .ovvviii M.A

Statistics and Applied Probability.....Ph.D
with optional emphases in:
Mathematical and Empirical Finance
Quantitative Methods in the Social Sciences

Donald Bren School of
Environmental Science
& Management

Master of Environmental Science

and Management ....................... M.E.S.M.
Environmental Science and
Management.........cccooeeeeiieennn, Ph.D.

Gevirtz Graduate School
of Education

Degrees

Counseling Psychology.................... M.A.*

Counseling, Clinical, and School
Psychology......cccooviiiiiiiiiie, Ph.D.

with emphases in:
Clinical Psychology
Counseling Psychology
School Psychology
Education .......ccooiiiiiiii M.A., Ph.D.
with emphases in:
Child and Adolescent Development
Cultural Perspectives and Comparative
Education
Educational Leadership and Organizations
Research Methodology
Special Education, Disabilities and
Risk Studies
Teaching and Learning
with optional Ph.D. emphases in:
Applied Linguistics
Cognitive Science
Human Development
Language, Interaction & Social Organizations
Quantitative Methods in the Social Sciences
Education ......cocovviiiiiiii M.Ed.
with emphases in:
School Psychology
Teaching (must be combined with MST or
SST credential or Education Specialist)
Educational Leadership .................. Joint Ed.D.

Teaching Credentials

Multiple Subject (Elementary)

Single Subject (Secondary)

Education Specialist, Moderate/Severe Level 1

Service Credentials
Pupil Personnel Services with specialization in
School Psychology

* Students are not admitted to work for the master’s only in this field, although it may be awarded to students pursuing work toward the Ph.D. after fulfillment of the appropriate master’s degree requirements.



Additional Academic Programs

||:|.|l||‘ F

SELLTTG

Students in the UCSB Washington Center
Program.

UCSB Washington
Center Program

The UCSB Washington Center Program sup-
ports and supervises undergraduate students
who pursue internships, research, and creative
activities in the nation’s capital. The program is
open through a competitive application process
to upper-division students in all majors. Students
may participate during any academic quarter, or
during the summer, and may earn up to eight
units of internship credit (INT 192DC) and four
units of independent study credit (INT 199DC).
Students receive credit toward graduation with
INT 192DC and INT 199DC, but need consent
from their department to apply the units to their
major. Students who meet the financial need and
other eligibility criteria will be considered for a
President’s Washington Scholarship to help cover
supplemental costs associated with the program.
A minimum GPA of 2.8 is required.

The UCSB Washington Center also offers a
unique opportunity for UCSB faculty members
and graduate students to teach and pursue re-
search in the Washington D.C. area. UCSB fac-
ulty members and graduate students in residence
advise interns on research procedures and the
writing of major research papers. UCSB faculty,
along with faculty from other participating UC
campuses, offer upper-division courses at the
Center in diverse academic fields; students may
receive credit for any of these courses. Informa-
tion is available on-line at: www.ucdc.ucsb.edu,
or call the campus office at (805) 893-3090.

The University of
California Center in
Sacramento Program

The University of California Center in Sacra-
mento (UCCS) Program is a residential program
that combines an internship with research and
coursework. In addition, students have the op-
portunity to observe public policy processes
firsthand in our state’s capital. Admission to the
UCCS Program is open through a competitive
application process to upper-division under-
graduates from all majors. Students maintain
full-time enrollment at UCSB while working in
a structured internship with an agency or orga-
nization of their choice in Sacramento. Students
earn up to 8 units of internship credit (INT
192SA) and 4 units of independent study credit
(INT 199SA). The program is offered during
winter and spring quarters and summer ses-
sion. For more information visit the program’s
website: uccs.universityofcalifornia.edu. Applica-
tion materials may be obtained from staff in the
Undergraduate Research and Creative Activities
(URCA) Office, North Hall 2105.

Summer Sessions

There are two six-week summer sessions of-
fered each year at UCSB. The Summer Sessions
program includes over 600 lower- and upper-
division courses ranging from anthropology to
writing. Nine-week sequence courses in foreign
languages are also offered as well as special study
undergraduate courses, and some graduate
courses. A few courses are also offered off cam-
pus at the UCSB Ventura, Santa Maria and San
Fernando Valley Centers.

Summer Sessions also includes graduate in-
stitutes in French and Francophone Studies and
Hispanic Languages and Culture. These resi-
dential six-week institutes provide master’s level
training structured for the needs and schedules
of high school and college teachers and other
working professionals coming from all over the
United States and Canada. The program, which
can be completed in three intensive summer ses-
sions, is ideal for teachers who cannot pursue
their studies during the academic year because of
professional obligations.

Two special pre-college programs for high-
school students are offered during the summer
sessions:

The UCSB Early Start Program offers quali-
fied high-school students, who have completed
their sophomore year, college-level lower-divi-
sion academic courses ranging from anthro-
pology to statistics. Students can receive full
university credit and will experience college life
in a supervised environment.

The Summer Research Mentorship Program
matches highly motivated high-school students
with an active researcher or scholar who serves as
faculty advisor and research supervisor. Students

earn university credit while gaining research
experience.

Summer Sessions also offers two innovative
programs, Freshman Summer Start, and Transi-
tions, designed for admitted UCSB freshmen
and transfer students. These programs include
academic courses and special activities designed
to give student participants a comprehensive in-
troduction to the university while getting a head
start on their studies. Freshman Summer Start,
and Transitions are designed to help new stu-
dents make successful transitions to the vibrant
academic life of the campus.

The Summer Sessions Catalog, published each
spring, contains a full list of courses and infor-
mation regarding Summer Sessions fees, rules,
and regulations. The catalog and application
forms for summer session, special institutes, and
programs are available from the UCSB Summer
Sessions Office, Student Affairs Administrative
Services Building (SAASB) 2214. Telephone:
(805) 893-2047. E-mail: info.questions@sum-
mersession.ucsb.edu.

Website: www.summer.ucsb.edu.

Education Abroad
Program

The University of California offers international
study programs in cooperation with over 150
host universities and colleges in 35 countries
throughout the world. More than 4,500 UC stu-
dents, primarily undergraduates, are expected to
take part in this program in 2006-2007. Partici-
pating students remain registered on their home
campuses while studying abroad and receive

full academic credit for their work. Some 1,100
international students will attend the University
of California under the auspices of the Education
Abroad Program (EAP) in 2006-2007.

Selection of UC undergraduate students re-
quires the following: serious academic goals and
a clear plan for integrating EAP studies into the
student’s UC degree program; maturity, flexibil-
ity, and the ability to succeed within the host cul-
ture; willingness to abide by program regulations;
endorsement by the UCSB EAP Selection Com-
mittee; and completion of language and other
specific requirements. Language prerequisites
and GPA requirements vary by program.

EAP opportunities are also open to qualified
graduate students who have completed at least
one full year of graduate work and have support
of their academic department and graduate dean.
A detailed statement of the projected program of
study is required.

University of California faculty, who serve
as directors at many Study Centers, provide
academic counsel to students while abroad. Full
credit is granted for courses satisfactorily com-
pleted, and approved courses are recorded on
official UC transcripts. With careful planning,
study abroad should not delay progress toward
graduation. Application of units earned abroad
toward major or college requirements depends
upon UC departmental or college criteria.
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Summary of EAP Opportunities and Countries, 2006-2007

PROGRAM OPTIONS ELIGIBILITY

EAP HOST COUNTRY YEAR FALL WINTER | SPRING | SUMMER |SOPHOMORE| JUNIOR SENIOR | GRADUATE
AUSTRALIA" L o o o o o
BARBADOS L o L [ [
BRAZILH [ [ J [ J [ ] [ [ [ J
CANADA L o L L L [
CHILE® L [ o [ [ [ [
CHINA L o L L L L o o
COSTA RICA® [ [ [ [ [ [
DENMARK [ o L L o L o o
EGYPT L L [ [
FRANCE L o L L o L o o
GERMANY o | o ° o ° ° °
GHANA [ J [ [ ] [ [ J [ ]
HONG KONG (S.A.R.) [ o o [ o [
HUNGARY [ [ o o [ [
INDIA [ L [ [
IRELAND, Republic of [ ) o o o
ISRAEL L o L L o L o o
(program on hold for 2006-2007)

ITALY L [ o L L o L o o
JAPAN L [ L L L o [ [
KOREA [ J [ [ [ [ L [ [ ]
MEXICO L o L L o L L [ [
NETHERLANDS [ o [ o [ [ [
NEW ZEALAND! [ o [ o [
PHILIPPINES [ ([ [ [ [ [
(program on hold for 2006-2007)

RUSSIA [ [ [ [ [
SINGAPORE L o [ [ o o [
SOUTH AFRICA" L [ o o [ o
SPAIN L o o L o L o o
SWEDEN L [ [ L L [ [
TAIWAN [ [ L [ [
THAILAND L [ L o L o [
TURKEY [ J [ [ o [ [ ]
UNITED KINGDOM [ o [ [ [ o o [
VIETNAM [ [ [ [

"The regular academic year begins in January or February rather than during the fall.
*3rd qtr. freshmen permitted in spring first yr. German program.

Participants pay the same fees as at UCSB, as
well as room, board, books, and personal travel
and living expenses. Additional costs include
round-trip transportation and fees for on-site
orientation and intensive language programs
(where applicable).

While on EAP, students are eligible for fi-
nancial assistance. Those already receiving UC

financial aid continue to receive grants, loans,
and scholarships while abroad. Aid is based on
the cost of studying at each EAP location and on
individual need. Students not currently receiving
UC financial support may qualify for financial
aid while on EAP. In addition to UC financial aid,
EAP provides support through various scholar-
ships and grants. Campus scholarships may also

be available, based on country, academic merit,
or academic field of study. Students should con-
tact the Campus EAP and Financial Aid Office
for additional information.

The Campus EAP Office is located in South
Hall 2431. An advisor there can provide full
details about the academic programs abroad, re-
quirements, and application procedures. Staff



will put students in touch with recent partici-
pants and academic advisors. Academic catalogs
and detailed course listings are available. Most
EAP applications are due six to eight months be-
fore departure for the program. See your campus
EAP Office and consult the EAP website for exact
deadlines. Course listings for each EAP location
are also available online at

www.eap.ucop.edu.

Extended Learning

UCSB Extended Learning Services offers innova-
tive education, training, and services that prepare
individuals and organizations to meet the life-
long challenge of growth and change.

UCSB Extension

As the continuing education division of UCSB,
Extension offers certificate programs, courses,
and seminars for personal and professional
development on a year-round basis in Santa Bar-
bara, Ventura, San Luis Obispo, and Kern coun-
ties. In addition to the certificate programs listed
on this page, UCSB Extension offers individual
courses in art, management, professional educa-
tion for teachers, test preparation, and many
other topics. Courses are open to the general
public, including UCSB students. UCSB Exten-
sion is supported by student fees and receives no
state funds.

UCSB Extension Professional
Certificate Programs

Sequential programs leading to a certificate are
available in the following fields: Business Ac-
counting, CLAD for K-12, CPA Accounting,
Gifted and Talented Education (GATE), Graphic
Design & Visual Communication, Human Re-
source Management, Marketing, Negotiation &
Mediation, Paralegal, Professional Accounting,
Professional Financial Planning, Project Man-
agement, Teaching English to Speakers of Other
Languages (TESOL).

Concurrent Enroliment in UCSB
Courses Through Extension

The Concurrent Enrollment Program is a coop-
erative arrangement between the campus and
Extension that enables qualified individuals to
enroll in undergraduate and graduate courses
on a space available basis without being formally
admitted to UCSB. Concurrent enrollment

is not open to UCSB students who have been
academically disqualified from UCSB or who
are on reinstatement probation or subject to dis-
qualification. Concurrent enrollment is ideal for
those who are considering returning to school,
preparing to enter UCSB, seeking to complete a
few units to graduate, or desiring to take specific
UCSB courses for professional reasons. Upon
petition, units earned may be used by matricu-
lated UCSB students to satisfy degree require-
ments; however, this coursework does not fulfill
academic residency requirements. Participation
in concurrent enrollment does not constitute
admission to UCSB. Course credits are recorded
at Extension. If accepted toward a degree, UCSB
coursework completed through concurrent en-
rollment at Extension in fall 2000 or later will
be used by the UCSB Registrar to calculate a
student’s UC grade-point-average.

Additional information about all of UCSB
Extension’s programs, including Concurrent
Enrollment, is available at the main office at 6950
Hollister Avenue, Suite 102, Goleta, CA 93117,
telephone: (805) 893-4200 or on the website at
www.extension.ucsb.edu.

Programs for International
Students

Academic Experience Program, Professional
Academic Programs, and English Language
Programs offer a wide range of educational
courses for international students and profes-
sionals interested in studying and increasing their
proficiency in English language, academic skills,
global marketing, global business and manage-
ment, and concurrent courses.

Academic advising, immigration advising, and
housing placement are also part of the services
offered to international students at UCSB Ex-
tension. For more information, please contact:
UCSB Extension, 6950 Hollister Ave, Ste. 102,
Goleta, CA 93117; Phone (805) 893-4200; Fax
(805) 893-8427. Website: www.extension.ucsb.
edu/ip

Academic Experience Program

The Academic Experience Program (AEP) is an
academic study program that provides the op-
portunity for international students to enroll in
UCSB academic and/or professional develop-
ment courses in many different disciplines. This
program offers an excellent way to experience
college life in the U.S., and the credits earned
may be transferred to universities around the
world or used to complement your professional
goals. Through the AEP students select one study
plan from the following two options: Academic
Studies or Integrated Studies. The AEP is offered
in four 10-week sessions throughout the year.

Professional Academic Programs

Professional Academic Programs (PAP) are
designed to provide information relevant to
today’s global economy. These programs offer
high-caliber courses for those who want to fur-
ther their education, enhance their careers, and
network with students from other countries. The
Professional Academic Programs maintain the
rigorous academic standards of the University
of California, Santa Barbara and are offered in a
convenient, intensive format across four 10-week
sessions throughout the year. Programs include
Global Business and Management (winter and
summer quarters) and Global Marketing (spring
and fall quarters). After receiving a certificate in
any one of these programs, the student is eligible
for and has the option to take a Corporate In-
ternship Certificate Program.

English Language Programs

UCSB Extension offers two exciting, high inter-
est preparation programs for international stu-
dents: The English Language Program (ELP) and
the Academic Support Program (ASP). These
programs are designed to prepare students for
their academic studies and for their professional
careers. All students have access to up-to-date
computer labs for both classroom and open ac-
cess use.
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Off Campus Studies

Off Campus Studies (OCS) offers an innovative
way for students to complete their upper-division
coursework and earn a bachelor of arts degree
in Ventura or Santa Maria. Majors offered at
Ventura include anthropology, English, history,
interdisciplinary studies, law and society, politi-
cal science, psychology, and sociology. Majors
available in Santa Maria include English and
history. Students attend courses on a part- or
full-time basis at the UCSB Centers in Ventura
and Santa Maria. OCS is the only program of its
kind throughout the nine-campus UC system,
utilizing both live instruction and interactive dis-
tance learning formats for classes. OCS students
are fully admitted to the university, pay standard
registration and other fees, and receive individual
academic counseling and advising from admis-
sion through graduation.

Information is available at the OCS Office,
6950 Hollister Avenue, Goleta, CA 93117;
(805) 893-4056; or at the UCSB Ventura Center,
3585 Maple Street, Ventura, CA 93003; (805)
644-7261. Website: www.ocs.ucsb.edu/.

UCSB Ventura Center

The Center provides a Ventura County site for
UCSB Extension, Off Campus Studies, and Sum-
mer Session programs, with day, evening, and
weekend classes available. Academic counseling
and advising for Off Campus Studies and reg-
istration for UCSB Extension and Off Campus
Studies programs are available. The Center is
located at 3585 Maple Street in Ventura. Tele-
phone (805) 644-7261. Website: www.ocs.ucsb.
edu/ventura/.

Air Force Reserve
Officers Training
Corps (ROTC)
Program

Director: Captain Victoria Citrowske
(vcitrowske@ucla.edu)

Telephone: (310) 825-1742

Fax: (310) 825-3055

Website: www.sscnet.ucla.edu/afrotc

Air Force Reserve Officer Training Corps (AF-
ROTC) educates and trains highly qualified
undergraduate and graduate students for com-
missioning as officers in the United States Air
Force. AFROTC offers a variety of two, three and
four-year scholarships, many of which pay the
full cost of college tuition, books and administra-
tive fees.

The program consists of a one credit hour ac-
ademic course for first and second year students,
and a three credit hour course for third and
fourth year students. All students also participate
in a weekly two-hour leadership laboratory that
facilities application of leadership theory.

Students attending UCSB can participate in
AFROTC at UCLA. For more information, please
contact the UCLA Department of Aerospace
Studies at (310) 825-1723.



Research at UCSB

Rresearch is a critical component of a UCSB education.

Office of Research

Research is one of the University of California’s
three fundamental missions, along with teach-
ing and public service. Researchers at UCSB
investigate the physical world humans inhabit
and the social and cultural systems we construct,
in search of new knowledge and deeper under-
standing. The quality of teaching at the Univer-
sity is enhanced by integrating both the products
and the methods of research into the classroom.
UCSB is also committed to educating scholar-
teachers for the future. Researchers communicate
the fruits of their research not only to the aca-
demic community but also to the larger society
in the service of the public good.

The role of the Office of Research is to pro-
vide the support UCSB researchers need to meet
these goals. It seeks to expand and improve the
research program throughout the university: in
arts, education, engineering, humanities, natu-
ral and social sciences. The primary criteria for
selecting research directions are the potential for
UCSB researchers to make truly significant ad-
vances and the alignment of the research with the
educational program.

As the administrative research arm of UCSB,
the Office of Research in fiscal year 2005 facili-
tated 1,023 contract and grant awards totaling
$153.0 million.

The office is headed by the Vice Chancellor for
Research, who is the principal campus officer in
matters of research policy and administration,
and is an advocate for research and its value in
an educational setting. Under the leadership of
the Vice Chancellor for Research, the Office of
Research:

+ leads in setting research policy and developing
and implementing a strategic plan for research;
« fosters active relationships between the Univer-

sity, government,

industry, and the

private sector;

+ promotes and

provides guidance

and leadership for
interdisciplinary re-
search initiatives;

« solicits, facilitates,

and accepts grants

and contracts for
the support of
research, training,
and public service;

+ ensures that award

administration is

in compliance with

University and

sponsor policies;

« directs the man-

agement of the

Sponsored Projects

Office and the

Conflict of Interest

Coordinator;

« directs the management of the Office of Tech-
nology & Industry Alliances (TIA), which
administers campus intellectual property (in-
cluding patents and copyrights);

+ administers and enables a wide array of campus
multidisciplinary research units, including the
campus’ seven Organized Research Units;

« supervises the seven UC Natural Reserve System
sites associated with UCSB;

« provides matching funds for research and other
assistance to individuals and units;

« coordinates and supports six mandated regula-
tory committees, including the Human Subjects
Committee, the Conflict of Interest Committee,
the Animal Care and Use Committee, and the
Advisory Committee on the Repatriation of
Human Remains and Cultural Items;

« interacts with the Office of the President and
other UC campuses regarding research policies,
funding, administration, and intercampus re-
search opportunities;

+ disseminates information to campus researchers
on extramural funding opportunities;

« consults with faculty on locating and soliciting
extramural research support;

« compiles and reports statistical information
about extramural funding and publicizes fac-
ulty research awards;

« enhances ways in which the educational and
research missions of the University mutually
reinforce each other.

For more information on the Office of Research,

please visit our website at research.ucsb.edu.

National Research
Centers

UC Santa Barbara is home to a number of
national research centers. All centers offer
specialized research opportunities and a multi-

disciplinary environment for study at the under-
graduate, graduate, and postdoctoral levels.

Center for Nanotechnology in
Society (CNS)

The Center for Nanotechnology in Society at
UCSB serves as a national research and educa-
tion center, a network hub among researchers
and educators concerned with nanotechnologies’
societal impacts, and a resource base for studying
these impacts in the US and abroad.

Funded by the National Science Foundation,
the CNS carries out innovative and interdisci-
plinary research in three key areas:

+ the historical context of nanotechnologies;

+ the institutional and industrial processes of
technological innovation of nanotechnologies
along with their global diffusion and compara-
tive impacts;

« the social risk perception and response to differ-
ent applications of nanotechnologies.

The CNS also explores methods for public
participation in setting the agenda for the future
of nanotechnologies in the United States. and
abroad and supports a broad range of innova-
tive education and outreach activities. Finally,
the CNS presents its research results and other
resources for use by researchers and the public.
Website: www.cns.ucsb.edu

Center for the Chemical Design of
Materials (CDM)

The Center for the Chemical Design of Materials
(CDM) is a National Science Foundation-funded
interdisciplinary forum for integrated research,
education, and public engagement in the chemis-
try of multifunctional materials.

The goals of the Center are:

* to use principles of chemical bonding to obtain
a scientific understanding of smart phenomena
in solids

* to design and prepare materials that combine
multiple contraindicated functionalities

« to enhance the public’s appreciation of chemis-
try as the fundamental science driving modern
innovation.

Institute for Collaborative
Biotechnologies (ICB)

The Institute for Collaborative Biotechnologies
is an Army-sponsored University Affiliated Re-
search Center led by UCSB, and in partnership
with MIT and Caltech.

Within the ICB, more than 50 faculty and
greater than 100 graduate students and post-doc-
toral researchers collaborate as interdisciplinary
teams composed of molecular biologists, chem-
ists and physicists, together with mechanical,
electrical and chemical engineers. These teams
conduct basic research which seeks to elucidate
and harness the power of complex biological
mechanisms in order to accelerate the devel-
opment of advances in biologically based or
biologically inspired sensors, electronic, optical
and magnetic materials, information processing
techniques and network control systems.



More information about ICB researchers and
projects can be found at www.icb.ucsb.edu.

International Center for Materials
Research (ICMR)

The National Science Foundation-sponsored
International Center for Materials Research pro-
vides an international forum that convenes scien-
tists and engineers with common interests in the
future of materials science. The ICMR has been
created to promote global excellence in materi-
als science and engineering through a series of
research and educational programs. The Center’s
partners at UCSB include the Materials Research
Laboratory (MRL), the California NanoSystems
Institute (CNSI) and the Materials Department.
Telephone: (805) 893-5850. Website: www.icmr.
ucsb.edu

Kavli Institute for Theoretical
Physics (KITP)

The National Science Foundation’s Kavli Institute
for Theoretical Physics, initiated in 1979 on the
UCSB campus, brings together physicists from all
over the world to collaborate on cross-disciplin-
ary problems. Areas of study include elementary
particles and nuclei, condensed-matter physics,
astrophysics, and cosmology. Approximately 80
researchers are in residence at the institute at any
given time. One of the major centers of theoreti-
cal physics in the world, the institute is housed

in its own innovative building near the east en-
trance to the campus. Telephone: (805) 893-4111.
Website: www.kitp.ucsb.edu

Materials Research Laboratory
(MRL)

The Materials Research Laboratory at the Univer-
sity of California, Santa Barbara, was established
in September 1992 and has recently been re-
newed (2005-2011) as an NSF-funded Materials
Research Science and Engineering Center. The
multi-disciplinary role of the MRL is reflected in
the current involvement of over 31 faculty from
eight departments plus ~60 research students
and postdocs. Its primary role is to support
ground breaking interdisciplinary research, train-
ing and education through the study of materi-
als with chemical and structural complexity in
which self-assembly and multiple length-scales
play an important role. The research programs
are of such a scope that they cannot be accom-
plished by a single investigator and requires
input from multiple areas leading to results that
are greater than the individual components. The
central facilities, seminar rooms, research of-
fices, and the MRL administration are housed in
a new 21,000 square foot MRL building, which
was opened in March 1997 and extended in 2005.
The scientific and engineering activities of the
UCSB-MRL focus on the following four major
interdisciplinary research groups (IRGs), as out-
lined below, together with seed projects, central
facilities, educational outreach programs, and

a technology outreach program. Website: www.
mrl.ucsb.edu

Specific, Reversible and Programmable Bonding
in Supra- and Macromolecular Materials (IRG1)
Group Co-Leaders: Luc Jaeger and Matthew
Tirrell. Specific, reversible, noncovalent interac-
tions among molecular building blocks are the
basis for the development of functional bio-
logical structures in nature. In recent years, the

introduction of noncovalent interactions into
synthetic materials science, through both non-
specific interactions such as those leading to hy-
drophobic self-assembly and specific, reversible
bonding has led to a fundamental reevaluation of
material design. For macromolecular materials,
specific, reversible, noncovalent interactions are
(i) a means of creating chain connectivity and
topology that differs from covalent bonding, and
(ii) a strategy for developing energetically favor-
able, attractive interactions among segments that
differ from the generally energetically unfavor-
able, non-specific van der Waals interactions that
govern polymer phase behavior. ‘Specific’ is a key
word here, which is used to differentiate inter-
actions from non-specific interactions such as
hydrophobic interactions or ¢ parameters based
on van der Waals forces. As a result, specific im-
plies more than simply attractive and reversible;
it implies molecular recognition, directionality,
tunability of interaction strength, addressability
and programmability of the self-assembly char-
acter built into molecules via these interactions.
These are powerful characteristics and represent
unlimited potential for the development of new
materials with tailor-made properties. Designing
strategies to harness and control these features
represents a significant, multidisciplinary chal-
lenge for this IRG.

Oxides as Semiconductors (IRG2)

Group Co-Leaders: James S. Speck and Chris

G. Van de Walle. Semiconductors are a critically
important area of future materials research with
great societal benefits. The IRG will focus on the
exploration and development of semiconducting
binary oxides (ZnO, Ga203, In203, Sn02, TiO2,
...) as new wide-band-gap electronic materials.
Even with their current high level of impurities
and poor microstructures, these oxides already
have significant industrial importance. The IRG
will mount a concerted and multidisciplinary
effort to bring the solid-state physics and mate-
rials science of oxides to a new level. Although
the technical goal is to enable improved control
of physical properties, the scientific goal is to
both uncover new physics and realize dramatic
improvements in materials properties; thereby
spawning novel and innovative applications
based on these new insights. Most oxides have
neither been grown by the highest purity routes
nor received sufficient experimental and theoreti-
cal scrutiny to be developed as electronic materi-
als. The aim is to grow high purity epitaxial films
with controlled doping leading to a new class of
semiconductors with unlimited potential.

Soft Cellular Materials (IRG3)

Group Co-Leaders: L. Gary Leal and Glenn Fred-
rickson. The materials that are the focus of this
IRG include closed-cell polymer foams and high
internal phase emulsions, which are familiar in

a wide variety of applications including barrier
coatings, insulators, structural materials, personal
care products, processed foods, and advanced tis-
sue scaffolds. The recent availability of new types
of polymeric surfactants (e.g. block and graft
copolymers) and functional nanoparticles cre-
ates exciting opportunities for novel structures,
properties, and functions within this class of
materials. IRG-3 seeks to understand the interac-
tions of surface-modified nanoparticles and new
interfacially-active copolymers with polymeric
interfaces and thin films, both in and out of
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equilibrium, and to apply this understanding to
the development of innovative polymer-based,
cellular materials.

Nanostructured Composites (IRG4)

Group Co-Leaders: Arthur Gossard and Elliott
Brown. The focus of IRG4 is the development of
nanostructured metal/semiconductor composite
systems. The composites are a unique materi-

als class consisting of fully epitaxial metallic
nanoparticles embedded in semiconductors.
They have significant potential for fundamentally
new electronic phenomena and represent new
enabling tools for advanced devices in which the
crystal structure of the embedded nanomaterial
is distinct from the structure of the host crystal.
A critical feature of the IRG is a concentrated
effort to understand both experimentally and
theoretically the underlying chemistry and physi-
cal properties of the nanocomposites. The project
seeks to understand (i) mechanisms of particle
nucleation and size control; (ii) the pathways of
the transition from atomic impurity to atomic
cluster to metallic properties; (iii) the electronic
structure of the composite material; and (iv)
applications to wide band gap semiconductors,
ultrafast sources and detectors, plasmonics,
thermoelectric and photovoltaic power genera-
tion, and semiconductor device isolation and
contacting.

National Center for Ecological
Analysis and Synthesis (NCEAS)

The National Center for Ecological Analysis and
Synthesis (NCEAS) was established by the Na-
tional Science Foundation with additional sup-
port from the University of California and UCSB.
The Center sponsors working groups, sabbatical
fellows, and postdoctoral associates focusing on
the integration of existing ecological informa-
tion or new analytical techniques. NCEAS also is
involved in the development of informatics tools
that serve the ecological community.

The Center provides facilities, services, and
high-performance computing capabilities for
visiting scientists. Recent research topics have
included analysis of large-scale processes, com-
plex population dynamics, interactions within
and between ecological communities, analysis of
broad biogeographical patterns, development of
new analytical and statistical methods, projects
related to resource management and conserva-
tion, and ecological informatics. In addition,
several projects have revolved around areas out-
side the core of ecology such as evolution and
ecological economics.

The Center maintains contacts with a variety
of campus entities through collaborative efforts
and the involvement of faculty from several de-
partments. Graduate and undergraduate interns
are also supported.

In addition to ecological research, the Center
supports outreach activities, and has developed
programs for K-12 education activities. Informa-
tion about the Center is available online at www.
nceas.ucsb.edu.

National Nanotechnology
Infrastructure Network

(NNIN at UCSB)

Nanotech is the UCSB branch of the National
Science Foundation’s National Nanotechnol-
ogy Infrastructure Network (NNIN). The goal
of the NNIN is to provide a geographically and
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technologically extensive capability to facilitate
research breakthroughs across a broad spectrum
of fields, including physics, electronics, optoelec-
tronics, biology, and mechanics. Nanotech, with
the resources of a 12000 square-foot clean room,
including a Class 100 optical lithography capabil-
ity, electron beam lithography, and a full range of
fabrication processes, can leverage the fabrication
expertise developed through work at UCSB and
make it available to a broader community, receiv-
ing in turn, a large diversity of fabrication chal-
lenges and applications. Website: www.nanotech.
ucsb.edu

Pacific-Southwest Regional
Center of Excellence (RCE)
for Biodefense and Emerging
Infectious Disease Research

The Center is a consortium of 16 universities and
research institutes in California, Arizona, Nevada,
and Hawaii. Sponsored by the National Institutes
of Health, its mission is to bolster basic bio-
medical research into bioterrorism agents, such
as those that cause anthrax and botulism, and
naturally occurring infectious diseases, including
West Nile virus, hantavirus and dengue--diseases
that are affecting increasing numbers of people
worldwide. The Center also will provide scientific
support, expertise, and facilities in response to a
national emergency, such as a terrorist attack or
an epidemic of a new infectious disease, like the
SARS virus.

Southern California Earthquake
Center (SCEC)

The Southern California Earthquake Center
(SCEC) is a National Research Center sup-
ported by NSF and the U.S. Geological Survey.
Established in 1991, SCEC presently represents a
cooperative effort among fifteen core institutions
including UCSB, the University of Southern Cali-
fornia, Caltech, MIT, UCLA, Stanford, Harvard,
and the US Geological Survey. USC is the coordi-
nating institution, Professor Tom Jordan of USC
is the Center Director, and Professor Ralph Ar-
chuleta of UCSB is the deputy director. The mis-
sion of the SCEC is to integrate research results
into a comprehensive and predictive understand-
ing of earthquake phenomena in Southern Cali-
fornia and to transfer this technology to other
seismically active areas. The primary objectives of
the Center are to estimate earthquake potential,
to quantify the likely ground shaking from future
earthquakes, and to communicate knowledge of
earthquake science to decision-makers and the
public. Website: www.scec.org.

Organized Research
Units

Organized research units (ORUs) provide unusual

opportunities for students and faculty to do basic

and applied research in a variety of disciplines.

The following ORUs operate outside of the estab-

lished academic teaching departments at UCSB.
Note: Neither courses of instruction nor de-

gree programs are offered through the organized

research units. Additional information about

the units is available from the Office of Research,

Cheadle Hall 3227. Telephone: (805) 893-4188.

Center for Chicano Studies

The Center for Chicano Studies supports and
conducts interdisciplinary basic and applied
research on the history, culture, and socioeco-
nomic status of Chicanos/Latinos in the United
States. Researchers from the social and behav-
ioral sciences, humanities, and education engage
a wide range of contemporary and historical
social issues including identifying key barriers
to employment, recovering systems of cultural
production, examining community empower-
ment, analyzing immigration and settlement,
oral traditions and legal disclosure. Each year the
Center sponsors faculty work groups, collabora-
tive research projects, lectures, symposia, and
publications that reflect this set of concerns.

Developing research initiatives that strengthen
the recruitment and retention of faculty, gradu-
ate students, and undergraduates involved in
Chicana/o and Latina/o Studies are priorities.
The Center, along with the Department of Chica-
no Studies, supports the unique and prestigious
Luis Leal Endowed Chair in Chicano Studies. In
addition, the Center provides opportunities for
undergraduates to work on selected faculty re-
search projects and programs.

As the only organized research unit devoted to
the study of Chicana/o and Latina/o populations,
the Center is a resource to local community
agencies, community leaders, state and national
entities as well as to the local campus commu-
nity. Thus, public service forms an integral part
of the Center’s educational mission. Website:
http://research.ucsb.edu/ccs/

Institute for Computational Earth
Systems Science (ICESS)

The Institute for Computational Earth System
Science (ICESS) provides an environment in
which Earth system scientists can closely col-
laborate and perform computations not possible
in many other research facilities. The focus is on
research and research education in Earth system
science using computational techniques, Earth
remote sensing, in situ observation, numerical
modeling and simulation and information man-
agement.

The ICESS field of research spans the globe
and provides unique research opportunities to
both undergraduate and graduate students in-
terested in increasing the understanding of Earth
as an integrated system. Advances in computer
and satellite technologies, as well as the ability to
model complex systems, have placed ICESS on
the leading edge of Earth system science research
and information management. ICESS is uniquely
positioned to utilize extensive satellite capabilities
available for research and education.

ICESS houses the Center for SPOT Imagery,
which provides UCSB students and researchers
with free (or at-cost) access to high-resolution
satellite imagery (spatial resolutions as fine as
2.5 m) for research and educational uses (see
www.spot.ucsb.edu). Other resources include
our state-of-the-art scientific computing facility,
an optical calibration laboratory, an electronics
laboratory, a SeaSpace TeraScan satellite data
receiver and image processing system used for
the real-time acquisition of satellite data, a me-
soscale model forecasting weather in real-time
for California, a comprehensive library of climate
data, and a variety of unique field equipment for

the validation and development of Earth remote
sensing algorithms.

Additional information can be found at: www.
icess.ucsb.edu.

Institute for Crustal Studies (ICS)

The Institute for Crustal Studies (ICS) fosters
interdisciplinary research on the earth’s crust
and lithosphere, on processes that occur at or
affect the earth’s surface, and on the evolution of
climate and biota through time. Because UCSB
resides on a very active plate-tectonic margin,
ICS is ideally situated to address problems related
to deformation of the earth’s surface, seismic
and volcanic phenomena, the complex physics
of the active solid-earth system, the stratigraphic
record of sedimentologic responses to active
tectonism, and the interactions among climate,
surface processes, and tectonics that shape the
skin of the earth. Located in the middle of a
major fold-and-thrust belt and within the North
American transform boundary, ICS offers an un-
common opportunity to observe, quantify, and
model crustal and lithospheric processes. The
remarkable diversity of geologic environments
and the breadth of geologic history encompassed
within Southern California provide a stimulating
backdrop for innovative studies of earthquakes
and seismology, tectonics and crustal structure,
river ecology, groundwater systems, tectonic
geomorphology, paleontology, and astrobiology.
New technical approaches to crustal studies are
being explored through collaborative research
projects between the university, government, and
industry.
ICS is enriched through interdisciplinary re-
search activities involving faculty and students
from the departments of biological sciences,
engineering, geography, geological sciences,
mathematics, and physics, and from the environ-
mental studies program.

Information about the Institute is available
online at www.crustal.ucsb.edu

Institute for Quantum and

Complex Dynamics (iQCD)

On July 1, 2005, the Institute for Quantum En-

gineering, Science and Technology (iQUEST)

changed its name to the Institute for Quantum
and Complex Dynamics (iQCD), to reflect the
broader area of research that it now supports.
iQCD hosts the Center for Nonlinear Sciences
and the Center for Terahertz Science and Tech-
nology, home of the world-famous UCSB Free-

Electron Lasers.
iQCD fosters and provides administrative sup-

port for interdisciplinary research. The mission

of the Institute is threefold:

1) to perform pure and applied research on the
dynamics of systems ranging in size from mol-
ecules to proteins to semiconductor devices to
quantum optical systems to pattern forming
fluids to landscapes, on time scales ranging
from femtoseconds to millennia;

2) to train, educate and inspire new generations
of scientists, engineers and the public at large;
and

3) to support research with outstanding service
in a warm, welcoming and fun workplace.

iQCD currently involves investigators from the
Departments of Chemistry and Biochemistry;
Physics; Electrical and Computer Engineering;
Materials; Mathematics; Chemical Engineering;



Molecular, Cellular and Developmental Biology;
and Ecology, Evolution and Marine Biology.

To learn more about iQCD, please visit http://
www.iged.ucsb.edu.

Institute for Social, Behavioral,
and Economic Research (ISBER)

The Institute for Social, Behavioral, and Eco-
nomic Research (ISBER) conducts interdisciplin-
ary basic and policy research, and offers research
development support, on a wide spectrum of
issues. ISBER provides an active program of re-
search development in the social sciences and re-
lated areas. Investigators are from the social and
behavioral sciences, the humanities and those sci-
ences involved with environmental issues. Areas
investigated range from the globalization of in-
dustry, archaeology in the Americas, how health
care data are acquired and used in research, the
economics of criminal justice and the linguistics
of almost extinct modern languages, to the soci-
ology of religion. A number of centers have been
established to focus on specific areas of interest.
These include the Center for Advanced Study of
Individual Differences, Center for Evolutionary
Psychology, Center for Global Studies, Center for
Information Technology and Society, Center for
Middle East Studies, Center for Nanotechnology
in Society, Center on Police Practices and Com-
munity, Center for Spatially Integrated Social Sci-
ence, Center for the Study of Sexual Minorities
in the Military, East Asia Center, Health Data Re-
search Facility, and the MesoAmerican Research
Center. Website: www.isber.ucsb.edu.

Marine Science Institute (MSI)

The Marine Science Institute (MSI) ranks in-
ternationally as a leader in ocean research. MSI
supports research projects involving faculty,
students, and researchers spanning 14 academic
disciplines. Much of MSI’s impact arises from
the unusual interdisciplinary research that the
Institute fosters. Ecology mingles with geogra-
phy, physics with geology, and chemistry with
oceanography to expand our understanding of
the ocean world. In addition, MSI takes a broad
view of ocean science, looking at interconnec-
tions between ocean, freshwater, and terrestrial
ecosystems. MSI’s faculty and professional re-
searchers stand at the forefront of their fields,
regularly redefining our current knowledge of
marine science and policy.

The UCSB campus is situated on a promon-
tory overlooking the Pacific Ocean, one of only a
handful of universities worldwide located directly
on the coast. Surrounded by a rich diversity of
coastal habitats, MSI serves as the focal point for
ocean-related programs on this unique campus
and offers unparalleled opportunities for under-
graduate and graduate education. MSI consists
of five centers of research activity: the Coastal
Research Center, the Ecoinformatics Center,
the Marine Biotechnology Center, the National
Center for Ecological Analysis and Synthesis, and
the Ocean and Coastal Policy Center. In addition,
MST hosts three Long Term Ecological Research
programs, one in Antarctica, a second examines
linkages between coastal watersheds and kelp
forests in the Santa Barbara Channel, and the
newest program, the Moorea Coral Reef LTER,
studies how to more accurately predict how coral
reef ecosystems will respond to environmental
change. MSI is also the regional headquarters for

the management of seven University of Califor-
nia Reserve System reserve sites, which serve as
natural laboratories for field research and teach-
ing.

Information about the Institute is available
online at www.msi.ucsb.edu.

Neuroscience Research
Institute (NRI)

The mission of the Neuroscience Research In-
stitute is to foster knowledge and understanding
of the nervous system by serving as a center for
scientific research break-throughs. The NRI is a
group of investigators whose collective goal is to
create an intellectual atmosphere conducive to
exploration at the frontiers of human knowledge
where disciplinary boundaries disappear. Inves-
tigators in the NRI recognize that the interests
of neuroscience extend broadly from repair and
prevention of human disease to the principles
that underlie the earliest nervous systems, from
the human mind to the single molecular building
blocks of the brain. Areas of emphasis include
research on vision, neurotrophic molecules and
their receptors, the physiology and molecular
organization of ion channels, neural develop-
ment, the response of the central nervous system
to injury, neurodegeneration and associated
disorders, regenerative capacity of the nervous
system, synaptic transmission, neuropharmacol-
ogy, and evolution of the nervous system. The
academic disciplines involved include cell biol-
ogy, molecular biology, biochemistry, physiology,
genetics, developmental biology, biopsychology,
biophysics, and bioengineering. NRI's research
resources include advanced microscopy, a com-
puter laboratory and computing support, and a
proteomics/genomics facility. Information about
NRI and its centers, is available online at http://
nri.ucsb.edu.

UCSB researchers plumb the depths of
the ocean to advance solutions to global
environmental problems.
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California Research
Center

California NanoSystems Institute
(CNSI)

The California NanoSystems Institute (CNSI)
focuses on the extraordinary power and potential
of structures designed at the nanometer scale.
Established in 2000 as one of four new California
Institutes for Science and Innovation (CISI),

the CNSI builds upon a visionary investment

in future education, research and technological
resources, given by the State of California. In
partnership with the University of California at
Los Angeles, CNSI at UCSB integrates the sub-
stantial collaborative strengths of its on-campus
participants, comprising a multitude of academic
departments and scientific disciplines, and seeks
new alliances with industry, universities, and na-
tional laboratories.

CNSI researchers will create and utilize new
nanoscale building blocks derived from biologi-
cal, chemical or physical elements and determine
robust ways of linking those building blocks
together into complex, integrated systems. The
formation of sophisticated ‘structures by design’
that will have impacts on higher-density infor-
mation processing and storage, new means of
biomedical monitoring and treatment, environ-
mental assessment and remediation, and energy-
efficient power sources.

CNSI hosts several multi-university research
centers, such as the federally-funded Center for
Nanoscience Innovation for Defense (CNID) and
the recently-formed Western Institute for Nano-
technology (WIN) supported by industrial and
State funds.

CNSI supports a number of education pro-
grams linking nanosystems research to junior
high schools, high schools and community col-
leges, and supporting research and mentorship
opportunities for undergraduate and graduate
students.

CNSI facilities will provide centralized ca-
pabilities for imaging, characterization and
analysis of nanoscale components, foster new
nanofabrication strategies at the interface of the
biological and physical sciences, and will serve
as an integrative, multidisciplinary environment
for researchers and educators working in Nano-
Systems.

Multicampus
Research

The Subaltern-Popular Workshop
Multicampus Research Group

The Subaltern-Popular Multicampus Research
Group facilitates and promotes research and
understanding of the subaltern — the disenfran-
chised — and the popular, as subjects and modes
of inquiry into culture and history. By disclosing
the presence of the disenfranchised in everyday
cultural formations, its effort is to change the way
we study and teach history and culture, and to
re-evaluate the role of the humanities and arts in
the politics of globalization and the nation-state.
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Tranliteracies Project

Established in 2005 as a UC Multi-Campus Re-
search Group, the Transliteracies Project includes
scholars in the humanities, arts, social sciences,
and engineering in the University of California
system. It is establishing working groups to study
online reading practices from different perspec-
tives; developing a shared technology framework
to improve online reading; publishing a clear-
inghouse of research reports and demonstration
software; and training graduate students working
at the intersections of the humanistic, social, and
technological disciplines.

University of California Institute
for Research in the Arts (UCIRA)
The University of California’s Institute for Re-

search in the Arts (UCIRA) supports UC artists
dedicated to innovative approaches to form and

content in the performing, media, and visual arts.

Our goal is to support imaginative projects that
transcend boundaries, or that fall outside the
present confines of arts practice. We have a spe-
cial interest in projects that are collaborative in
nature and that benefit two or more UC campus-
es. A program of the UC Office of the President,
UCIRA is committed to diversity in all its forms
The UCIRA provides grants to arts faculty
and students for projects with the potential for
significant artistic and cultural impact. We sup-
port projects that are innovative, experimen-
tal, and risk-taking in their approach to form
and/or content. These may include exhibitions,
performances, symposia, outreach efforts, and
projects that are multidisciplinary in approach.
As artistic endeavors of the highest professional
caliber, UCIRA projects frequently reach audi-
ences outside the university and involve artists
and scholars from around the world. As the only
state-wide organization representing the arts on
the nine campuses of the UC system, UCIRA also
provides information and advocacy for univer-
sity-based arts education and research.

UC Linguistic Minority Research
Institute (UC LMRI)

The UC Linguistic Minority Research Institute
(UC LMRI) is a Multicampus Research Unit of
the University of California headquartered at
UC Santa Barbara. The Institute involves faculty
and projects at all ten UC campuses. The LMRI
was established in 1984 to conduct research on
the education of language minority students in
the K-12 education sector with the long-range
goal of improving these students’ access to col-
lege. The major activities of the LMRI include
sponsoring research projects; collaborating with
schools and educational agencies; conducting
annual meetings, research conferences, institutes,
and lectures; disseminating information on
language minorities in various ways including

a quarterly newsletter, book publications, and a
website with electronic mail services; and spon-
soring professional development activities. The
Institute is housed in South Hall, Room 4722.
Telephone: (805) 893-2250. Facsimile: (805) 893-
8673. Email: Imri@lmri.ucsb.edu.

Website: www.lmri.ucsb.edu.

Affiliated Units

Center for Black Studies

The Center for Black Studies conducts research
on the social, historical, political, economic, and
cultural experiences that have affected peoples of
African heritage throughout the world. The center
sponsors a visiting scholars program; supports
and disseminates faculty research; published
three academic journals; organizes and presents
seminars, lectures, and symposia; and serves as a
liaison between the campus and the Santa Bar-
bara community. Website: http://research.ucsb.
edu/cbs.

Engineering Research Centers

For information, see the chapter titled “College of
Engineering.”

Interdisciplinary Humanities
Center (IHC)

The IHC was founded in December of 1987 to
implement the Humanities Initiative begun by
the President of the University of California. Out
of the conviction that research and teaching in
the Humanities are becoming perilously special-
ized, the IHC regards its principal mission as
encouraging interdisciplinary scholarship and
instruction. It does this by supporting research
projects, team-taught courses, lectures, seminars,
and conferences. By hosting a wide array of
interdisciplinary programs and activities -- an
increasing number of which take place in Santa
Barbara -- the IHC also serves as a vital link
between the campus and the community. In ad-
dition, the IHC seeks to broaden the traditional
definition of humanistic endeavors by sponsor-
ing activities in the performing and visual arts.
The Center is housed on the sixth floor of HSSB.
Telephone: (805) 893-3907.

Website: www.ihc.ucsb.edu.

Natural Reserve
System

The University of California Natural Reserve
System (NRS) was founded in 1965 to establish
and maintain significant examples of California’s
diverse aquatic and terrestrial ecosystems for uni-
versity-level teaching, research, and public ser-
vice. In addition, many of these sites act as bases
for research in nearby natural areas and provide
database, housing, and experimental facilities.
The thirty-five reserves in the system are open

to all qualified individuals and institutions for
scholarly work in disciplines ranging from geol-
ogy and environmental sciences to anthropology
and art.

For more information on the NRS, contact
the NRS campus office at 805-893-4127, or email
moore@msi.ucsb.edu, or visit the website at
http://nrs.ucop.edu.

The Santa Barbara campus administers seven
reserves: Carpinteria Salt Marsh Reserve, Coal
Qil Point Reserve, K.S. Norris Rancho Marino
Reserve, Santa Cruz Island Reserve, Sedgwick
Reserve, Sierra Nevada Aquatic Research Labora-
tory (SNARL) and Valentine Camp.

Undergraduate
Research

UCSB undergraduates have an extraordinary
opportunity: the chance to work with world-
class faculty in areas ranging from digital mul-
timedia, marine science, and ethnic studies to
next-generation computers, neurodegenerative
disease, the performing arts, and systems biol-
ogy. Professors in nearly every department on
campus and more than 80 research units encour-
age undergraduates to join their research teams
in labs, studios, or field locations as distant as
Antarctica. Detailed information about the value
of undergraduate research—the other half of a
great education—appears on the campus-wide
Undergraduate Research website at research.ucsb.
edu/undergrad. Also included: how to get started,
where to find funding, wide-ranging images and
student stories, a list of contacts for information
about UCSB opportunities and programs, and
more. Names, numbers, locations, and e-mail
addresses of people who can help appear for

the following areas: the College of Letters and
Science’s Office of Undergraduate Research and
Creative Activities (URCA), the California Nano-
Systems Institute (CNSI), the Materials Research
Laboratory, the College of Creative Studies, the
College of Engineering, the Donald Bren School
of Environmental Science and Management, the
Gevirtz Graduate School of Education, and the
Graduate Division. Summer opportunities are
linked as well.

UCSB introduces students to novel ways of
conducting cutting-edge research.



Academic Policies
and Procedures

Academic policies and procedures described
in this chapter apply to all students enrolled
at UCSB. They include procedures related to
enrollment and attendance, examinations, course
credit, the grading system, graduation, and stu-
dent conduct and responsibility.
Additional academic requirements appear
in the chapters “Undergraduate Education at
UCSB” and “Graduate Education at UCSB.”
Additional information on certain policies and
procedures can be found in the Appendix.

Enrollment

Each quarter every UCSB student must register
in courses and pay fees and any other outstand-
ing financial obligations, and each step must be
completed at a specific time. Students use the
Gaucho On-Line Data System (GOLD) to enroll
on the web. Details of the registration procedure
are included in the quarterly Schedule of Classes
which is also available online at www.registrar.
ucsb.edu/soc.htm.

When students are admitted to UCSB, their
admission is provisional and contingent upon
receipt of final official transcripts that verify in-
formation supplied in the admission application.
Students who fail to provide the Office of Admis-
sions with final transcripts, as well as students
whose transcripts fail to verify information sup-
plied in the admission application, may have their
admission revoked. Admission may be revoked
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even if students have enrolled in, attended, and
completed classes at UCSB.

The failure of a student to complete the steps
involved in enrollment by the specified deadlines
will constitute presumptive evidence that the stu-
dent has withdrawn from the university. A student
who wishes to resume study will be required to
file an application for readmission and pay the
associated nonrefundable fee.

Undergraduate students who are subject to ac-
ademic disqualification may not officially enroll
until and unless they are reinstated on academic
probation by the dean or provost of their college
or school. Students with outstanding financial
obligations to the university have not completed
enrollment until their financial obligations have
been met or they have enrolled in an Office of
Billing, Accounts Receivable, and Collections
(BARC) payment plan.

Quarterly Enrollment Limits

Undergraduates. For undergraduates, the aver-
age academic study load is 15 units a quarter; the
minimum full-time study load is 12 units. Un-
dergraduate students who are not able to carry at
least 12 units a quarter must petition to register
in a deficit program (or part-time status) at the
time of registration. Students in the College of
Letters and Science and the College of Creative
Studies may petition for permanent approval

of deficit programs. Under certain conditions,
reduced fees may be available through the Office
of Student Life for undergraduate students who

have advance permission to carry 10 or fewer
units a quarter.

Warning: Financial aid students who receive
a Pell Grant, a Cal Grant A, or a Cal Grant B will
have these grants reduced if they receive a fee
refund as a result of their deficit load program. In
most cases, the financial aid reduction will exceed
the fee refund; thus, it is highly recommended
that Pell Grant and Cal Grant recipients consult
with the Financial Aid Office prior to applying
for a deficit load. Students who are approved for
a permanent deficit load automatically receive
the fee refund and do not have the opportunity
to decline it. Students who are on a deficit load
program for only one quarter can choose wheth-
er to apply for the fee refund.

The maximum number of units allowable for
undergraduates each quarter varies among the
three colleges; these limits are indicated in the
college publications and the Schedule of Classes.
Students who wish to enroll in more than the
maximum number of allowable units must peti-
tion for an excess program at the time of regis-
tration.

Graduate students. Continuous registration
is required of all graduate students. The minimal
full-time load for graduate students is 8 units per
quarter, and a course load of 12 units per quarter
is strongly recommended. Students must register
for at least 8 units per quarter to be eligible for
many campus and extramural benefits and ser-
vices—e.g., to be appointed as graduate student
researchers or as teaching assistants, to receive
many forms of financial aid, and to qualify for
student housing. There are no reduced fees for
graduate students registering for fewer than 12
units. Departments have authority for individual
students’ study plans in each major.

Changes in course enrollment. After registra-
tion, changes in course enrollment for all stu-
dents can be made only with necessary approvals
and no later than the deadlines published in the
Schedule of Classes for that quarter. Such changes
include dropping or adding courses and changing
grading options. Unapproved withdrawal from or
neglect of a course in which a student has enrolled
will result in a failing grade.

Medical Requirements
1. Physicals are required for all intercollegiate

athletes and must be completed at Student
Health.

2. Tuberculosis (TB) skin tests are required for
those admitted to the UCSB teaching creden-
tial program and for those identified as inter-
national students by their Visa status. Tests
may be obtained at Student Health for a fee.

3. State law requires the Hepatitis B vaccination
series be complete by the time of enrollment
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Sharing a light moment in class.

if you are 18 years of age or younger. The vac-
cination series requires three injections over a
period of four to six months. If you have not
already completed the full series, it is impor-
tant that you see your local health care pro-
vider now to complete this requirement.

Absence and Withdrawal

Temporary absence during a quarter. Students
enrolled at UCSB who have been or will be ab-
sent from classes for a brief period of time for
reasons beyond their control should notify their
professors as soon as possible. Regardless of the
reasons for absence, students will be required to
complete all coursework.

If an absence is late in the term and prolonged,
making it impossible to complete the coursework
on time, a student may petition the instructor to
assign an Incomplete (I) grade. To receive an I
grade, the student must submit the approved peti-
tion to the Office of the Registrar by the last day of
the quarter in which the I grade is to be assigned.
Refer to “Incomplete Grades” under the “Grad-
ing System” section in this chapter for complete
regulations. A student who is unable to make this
request personally may ask the Office of Student
Life to notify each instructor of the circumstanc-
es of the absence and to circulate a petition on
the student’s behalf. If the instructor agrees that
an extension of time for completion of the course
is justified and approves the petition, a grade of
Incomplete will be assigned.

Complete withdrawal. After paying fees or
enrolling in a BARC payment plan, a student
wishing to withdraw for a term without complet-
ing the enrollment process must first submit a
petition to the Office of the Registrar.

An enrolled student who wishes to withdraw
from the university during a quarter without
completing the quarter’s work must obtain a
Petition for Complete Withdrawal from the Of-
fice of the Registrar. If the petition and deadline
requirements are met and the approval of the
college provost or dean is secured, the student’s
enrollment will be withdrawn without academic
penalty. The deadline for undergraduates in the

College of Engineering and the College of Letters
and Science to submit a completed petition is
the last day of instruction for the quarter. When
undergraduate students submit the completed
petition after the deadline for course withdrawal
for the college in which the student is enrolled,
the Office of the Registrar will enter a grade of
W for each course in which the student is reg-
istered. A student who receives permission to
withdraw completely during the early weeks of

a quarter may be entitled to a partial refund of
fees for that quarter as outlined in the Schedule of
Classes. Students who receive Title IV federal aid
will be required to return a prorated portion if
they withdraw or have their status lapsed before
60% of the quarter has passed. Upon request, the
Office of Student Life will process a Petition for
Complete Withdrawal for a student who cannot
do so personally. If the dean of the college ap-
proves the petition, the student’s academic record
will reflect the process described above.

Students who enroll and subsequently discon-
tinue work during a quarter without an approved
petition for withdrawal will receive an E, NP (not
passed), or U (unsatisfactory) grade, as appropri-
ate, for each course in which they are enrolled for
that quarter. Such students are ineligible for any
refund of fees, and their future registration privi-
leges may be curtailed or revoked.

Before withdrawing, students are advised to
seek counsel from faculty, departmental, and col-
lege advisors, and from Counseling Services so
as to consider the full implications of this action.
After withdrawal and before future registra-
tion, undergraduates must apply for and receive
permission to be readmitted. The application
deadlines for readmission or reinstatement sig-
nificantly precede the start of the quarter. The
deadlines are published in the Schedule of Classes.
The opening dates for applying for readmission
are noted in the calendar at the beginning of this
catalog. Graduate students should contact the
Graduate Division.

Withdrawal from a course. To drop a course
after the established deadline for the quarter,
students must petition for and obtain the ap-

proval of the provost or dean of their college.
The provost or dean may direct the Office of

the Registrar to enter a grade of W, E, NP (not
passed), or U (unsatisfactory), as appropriate, on
the student’s record, or may cancel the student’s
enrollment. The provost or dean may also stipu-
late that future enrollment in the same course
be subject to approval. Students should be aware
that late withdrawals are granted only under
exceptional circumstances. Students should not
discontinue class attendance on the assumption
that the request will be approved.

Lapse of status. Lapse of status is the auto-
matically enforced withdrawal of a student from
the university. A student’s status may be lapsed
(1) for failure to comply with the conditions for
admission, (2) for failure to register and enroll in
courses by the deadline stated in the Schedule of
Classes, (3) for failure to settle financial obliga-
tions when due or to make satisfactory arrange-
ments with the Billing, Accounts Receivable, and
Collections Office (BARC) if payment cannot be
made, (4) for failure to respond to official univer-
sity notices (including failure to remove blocks).
Students who have had their status lapsed are
required to pay a prorated portion of all assessed
fees up to the date of such lapse in accordance
with the fee refund schedule in the Schedule of
Classes. Students who have received Title IV fed-
eral aid should note that they will be required to
return a portion of that aid.

Leaves of absence. Continuous registra-
tion is required of all graduate students. Under
extraordinary circumstances graduate students
may request a leave of absence from the Gradu-
ate Division. For further information concerning
leaves of absence for graduate students, consult
the chapter “Graduate Education at UCSB” or
the Graduate Division website at www.graddiv.
ucsb.edu.

Undergraduate Readmission. Undergraduate
students who wish to register at UCSB after an
absence, or after complete withdrawal, cancel-
lation, or lapse of their registration, must file an
application for readmission with the Office of
the Registrar. Official transcripts of any work
undertaken elsewhere in the interim must be
submitted. The opening dates for applying for
readmission are noted in the calendar at the
beginning of this catalog. The application pe-
riods, which are also published in the Schedule
of Classes, may be closed earlier without notice,
pending enrollment restrictions, and never later
than the following: second Monday in August
for fall quarter, second Monday in November for
winter quarter, and second Monday in February
for spring quarter.

Undergraduates who were on reinstatement-
probation or who were subject to academic dis-
qualification or dismissed by dean’s action when
they left the university will not be considered for
readmission unless they are reinstated by the pro-
vost or dean of their college, who may establish
the conditions of such reinstatement.

Students who are seeking readmission to
the College of Letters and Science after having
already completed 155 or more units need the
approval of the dean. In some cases, they will
be required to submit a Proposed Schedule for
Graduation before readmission will be consid-
ered. In general, readmission will be approved
only for those students whose proposed schedule



leads to graduation within 200 total units. As
the proposal must be endorsed by the student’s
major department (and minor department if a
minor is planned), students should begin this
process several months prior to their intended
return.

Graduate Reinstatement. Graduate students
who wish to register after a break in enrollment
must petition for reinstatement through the
Graduate Division. Reinstatement is not auto-
matic and requires the approval of the student’s
academic department; the student’s record will
be evaluated in terms of past academic perfor-
mance and timely completion of the degree. Stu-
dents who wish to reinstate and have exceeded
the time limit for completion of the master’s
and/or doctoral degrees must also submit a plan
and timetable for degree completion to their de-
partment and the Graduate Division for review
and approval.

Repetition of Courses

Certain courses may be repeated for credit, and
are identified in the course descriptions in this
catalog. Repetition of any course other than these
is subject to certain regulations, which pertain
only to courses completed in the University of
California. This policy excludes courses taken
through UC Extension, except for UCSB courses
completed by concurrent enrollment through
Extension after spring 2000 and accepted toward
the degree. The regulations are as follows:

1. An undergraduate student may repeat only
those courses in which a grade of C-, D+, D,

D-, F, or NP was awarded. Such courses may be
repeated for letter or passed/not passed grades

if the courses are so offered and if the student

is eligible for that option. In no case, however,
shall an NP grade replace an earlier letter grade
in the computation of the grade-point average. A
course in which an NP has been received may be
repeated on a letter-grade basis if so offered.

2. Undergraduates who wish to repeat a course
more than once must obtain the prior approval
of their college dean at the time of registration.

3. Degree credit for a course will be given only
once, but the grade assigned at each enrollment
will be permanently recorded on the student’s
transcript.

4. In computing the grade-point average of an
undergraduate who repeats courses in which
grades of C-, D+, D, D-, or F were received, only
the most recently earned grade and grade points
in each course will be used for the first 16 units
repeated (unless the new grade is NP). Second at-
tempts of W graded courses will not be added to
this repeat total. In the case of repetitions beyond
the 16 units, both initial and repeated grades will
be used in the computation of the grade-point
average. All grades, however, remain a part of the
student’s permanent record.

5. Undergraduate students who plan to repeat
a UCSB course at another UC campus, or vice
versa, must petition the dean of their college to
establish the equivalency of the courses prior to
the intended repetition.

6. Undergraduate students must indicate repeats
at the time of registration and when adding
courses to their study load.

7. Since many graduate courses are routinely
repeated for credit or to earn a better grade,
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graduate students must consult their academic
department if they wish to repeat a class for the
purpose of substituting the second grade for the
first.

Additional Enrolilment
Opportunities

Concurrent enrollment. Students who wish to
enroll simultaneously in undergraduate courses
at UCSB and at another non-UC college-level
institution must obtain prior approval from the
dean of their college. (For concurrent enrollment
at other UC’s, see “Simultaneous Enrollment
Program” further on in this section.) UCSB offers
a very full curriculum, and therefore concurrent
enrollment is rarely approved. Normally, such
enrollment is approved only for courses that are
not available in the curriculum at UCSB. Gradu-
ate students may enroll at another college-level
institution while pursuing a graduate degree at
UCSB without the approval of the Dean of the
Graduate Division. See the section titled “Trans-
fer of Credit” in the chapter “Graduate Education
at UCSB” for information on the rules governing
transfer of credit at UCSB.

Simultaneous enrollment by undergradu-
ates in two colleges or schools at UCSB, such as
Engineering and Letters and Science or Creative
Studies and Letters and Science, is also subject
to the approval of the deans of the colleges or
schools involved. Graduate students may enroll
in courses in two or more colleges or schools at
UCSB without the approval of the Dean of the
Graduate Division.

Intercampus Transfer. Undergraduates may
apply for transfer to another University of
California campus. Copies of the Application for
Undergraduate Admission are available from the
Office of Admissions and must be filed with the
University of California, Undergraduate Applica-
tion Processing Service, P.O. Box 23460, Oakland,
CA 94623-0460.

The application is also available on-line at
UC’s PATHWAYS website at www.ucop.edu/path-
ways. Students may apply on-line, or download
a copy of the application to mail to the postal
address above.

If you are or have been enrolled in a regular
UCSB quarter, you may apply for an intercam-
pus transfer to another UC campus provided
you have not been registered subsequently in a
regular term at another collegiate institution. A
$60.00 nonrefundable fee is required at the time
you submit your application. Application filing
periods are listed in the “Deadlines” section.

Intercampus Visitor Program (ICV). The ICV
Program allows qualified undergraduate students
at UCSB to take advantage of educational op-
portunities at other UC campuses. Students may
take courses that are not available at their home
campus, participate in special programs, or study
with a distinguished faculty member at another
campus for one quarter. Students must meet the
following qualifications:

« Current student in good standing;

+ Completed a year at UCSB;

» Maintained a GPA of at least 2.0; and,

+ Obtained the approval of their college.

ICV applications are available on the Registrar’s
website at www.registrar.ucsb.edu/intercampus.
htm. For more information, call the Program

Coordinator at (805) 893-8905, or email: Reg-
Undergrad-Visiting-Programs@sa.ucsb.edu.
Note: The host campus pays the visiting student’s
financial aid. If you are a financial aid recipient,
you must have a copy of your Free Application
for Federal Student Aid (FAFSA) sent to the host
campus. Use your Student Aid Report (SAR) to
make this change.

Intersegmental Cross Enrollment Program
(ICE). Undergraduate students enrolled in any of
the California Community Colleges, a California
State University, or a University of California may
enroll without formal admission in a maximum
of one course per academic term at a campus of
either of the other systems.

Qualifications for this program include:

+ Completion of one term at the home campus;

* 6 unit minimum enrollment at home campus;

+ 2.0 GPA at home campus;

* Registered/paid at home campus;

* Prerequisite requirements met; and,

+ California resident.

UCSB students should note that credit toward
the degree is rarely allowed for coursework taken
at a community college or California State Uni-
versity while the student is simultaneously en-
rolled at UCSB. ICE applications are available on
the Registrar’s website at www.registrar.ucsb.edu/
intercampus.htm. For more information about
the ICE Program, call the Program Coordinator
at (805) 893-8905, or email: Reg-Undergrad-Vis-
iting-Programs@sa.ucsb.edu.

Simultaneous Enrollment Program. UC under-
graduate students may enroll, without formal
admission and without payment of additional
University fees, in courses at another UC campus
on a space available basis at the discretion of the
appropriate campus authorities on both campus-
es. Qualifications for this program include:

+ Completion of a minimum of 12 units as a ma-
triculated student at the home campus;

+ Combined enrollment at both campuses in the
current term for a minimum of 12 units as a ma-
triculated student;

Students at work in the campus library.
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+ In good standing; and,
+ Appropriate academic preparation as deter-
mined by the host campus.

For more information, call the Program Coordi-
nator at (805) 893-8905, or send email to:
Reg-Undergrad-Visiting-Programs@sa.ucsb.edu.

Intercampus Exchange Program for Gradu-

ate Students (IEPGS) IEPGS allows qualified
graduate students at UCSB to take advantage of
educational opportunities at other UC campuses.
If approved for IEPGS, students may take courses
not available at UCSB, participate in special
programs, or study with a distinguished faculty
member at another campus for one quarter. Stu-
dents must meet the following qualifications to
be eligible to participate in IEPGS:

+ Current student in good standing;

+ Completed a year at UCSB;

* Maintained a GPA of at least 3.0;

+ Obtained approval of their home department

+ Exchange approved by the Graduate Division

Enrollment in UC Extension courses. A student
who wishes to complete courses through UC
Extension must obtain prior approval by petition
to the provost or dean of the student’s college.
With the exception of UCSB concurrent enroll-
ment courses, Extension courses are not included
in determining grade-point averages. If accepted
toward a bachelor’s degree or graduate degree,
UCSB courses completed by concurrent enroll-
ment through Extension in fall 2000 or later will
be used to calculate a student’s UC grade-point
average. Courses completed through Extension
do not apply toward academic residence require-
ments.

Undergraduates are not eligible to complete
courses by concurrent enrollment through UC
Extension if they were subject to disqualification
or dismissed from the university at the end of
their last regular quarter at UCSB. UC Extension
courses in the X1-X199 series may be counted
toward undergraduate degrees upon petition.
Courses in the X200-299 series are graduate-
level. Degree credit is not given for Extension
courses in the X300, X400, and X800 series.

Extension courses may apply to graduate
degrees only if approved by the Graduate Coun-
cil. Extension courses other than courses taken
through concurrent enrollment may apply to
graduate degrees only with the prior approval of
the Graduate Division and the academic depart-
ment. See the section titled “Transfer of Credit”
in the chapter “Graduate Education at UCSB” for
information on the rules governing the transfer
of credit from UC Extension.

Examinations

Final examinations

Final examinations are required in all undergradu-
ate courses. The official dates and times of all
final examinations are published in the Schedule
of Classes. No instructor is authorized to change
these times without prior approval of the Under-
graduate Council, and students are responsible
for arranging their programs so that their final
examinations will not conflict. Normally, exami-
nations will be written, and a maximum time
period for their completion will be announced in
advance. No student will be permitted to exceed

this maximum unless it has been predetermined
by the Disabled Students Program that this is an
appropriate accommodation for which the stu-
dent is eligible. The maximum time for a final in
a non-laboratory course is three hours. Individu-
al exceptions from finals are not permitted except
in the case of comprehensive examinations.

Comprehensive examinations

At the end of a quarter in which an under-
graduate student expects to graduate, the major
department may (1) examine the student’s com-
petency in the major field, (2) exempt the student
from final examinations in courses offered by the
department during that quarter, and (3) with the
approval of the Undergraduate Council, assign a
credit value to such a comprehensive examina-
tion.

Credit by Examination

Students currently registered in any regular term
who by reason of advance preparation believe
themselves to be adequately grounded in the
materials and principles of a given course may
petition for credit by examination for any course
offered at UCSB, or in any other subject appro-
priate for inclusion in a University curriculum. If
credit is sought in a course not regularly offered
at UCSB, the petition must be approved by the
Undergraduate Council.

Because of the nature of graduate degree re-
quirements, the credit by examination option is
not normally used by graduate students. Under
no circumstances can a graduate course be com-
pleted through the credit by examination option.
Questions may be directed to the Graduate Divi-
sion.

Students may elect, at the time their petition is
initiated, to take the examination on the Passed/
Not Passed basis, provided they are eligible for
enrollment in a course on that basis during that
term and P/NP grading is offered for the course,
and they will be assigned the grade they earned
in the examination. Failure to pass the examina-
tion will be recorded as an F, NP, or U, whichever
is appropriate, in the student’s record.

Certain courses, by reason of special features
of the instruction, such as extensive laboratory
work, may not be considered appropriate for
obtaining credit by examination. In addition,
credit by examination will not be approved in
the following cir-
cumstances: (1) if
the student has had
prior instruction in
the topic (includ-
ing during high
school), (2) for the
purpose of repeat-
ing a course, (3) for
courses in subjects
in which the student
has completed more
advanced work, (4)
for elementary and
intermediate cours-
es in a student’s
native language,
or (5) for granting
credit for a course
which the student
has attended or

audited. All petitions for credit by examination
must be approved by the dean of the appropriate
college in advance of the date of the examination.
Accordingly, each petition for credit by examina-
tion must be submitted to the dean at least three
weeks prior to the examination. Ordinarily, credit
by examination is limited to 12 units.

Auditing Courses

During the regular academic year, students

may audit a course (sit in unofficially) with the
permission of the instructor. During summer
sessions there are more formal procedures to fol-
low, as described in the Summer Sessions catalog.
Auditors are not expected to do assignments,
take examinations, or participate in classroom
discussion, and no record of the audited class ap-
pears on the student’s quarter schedule or UCSB
transcript. Students will not be permitted to earn
credit by examination in courses which they have
audited.

Dead Week

“Dead Week” is the week prior to final exami-
nations. The purpose of dead week is to allow
students time to begin preparation for final ex-
aminations without academic obligations beyond
the normal class meetings. The giving of any
examinations is, therefore, strongly discouraged,
especially giving two examinations in the same
course within the time span of dead week and
finals week.

Further, the scheduling during dead week,
by faculty or departments, of non-instructional
events for which student participation is manda-
tory, is equally strongly discouraged.

Units of Credit

Credit for academic work at UCSB is expressed in
units. Generally, the value assigned to a course is
determined at the rate of 1 unit for every 3 hours
of student work required each week during a 10-
week term. The unit value assigned to a course is
determined by the number of class meetings each
week and by the student’s class preparation time.

An advisor counsels a student.



Class Levels

Undergraduate class level is determined by the
number of units completed, as follows:

Units Required
Lower Division:

Freshman 0.0-39.9

Sophomore 40.0 - 83.9
Upper Division:

Junior 84.0-134.9

Senior 135.0 or more

Grading System

The following grades are used to report on the
work of UCSB students:

Undergrad. Courses Graduate Courses

A (excellent) A (excellent)
B (good) B (good)
C  (adequate) C  (adequate)
D  (barely passing) D  (barely passing)
F  (not passing) F  (not passing)
P (passed) S (satisfactory)
NP (not passed) U  (unsatisfactory)
1 (incomplete) 1 (incomplete)
IP  (in progress) IP  (in progress)
W (withdrawal;

undergraduate

students only)
The grades A, B, C, and D may be modified by
plus (+) or minus (-) suffixes. Grade points for
each unit are assigned by the registrar as follows:

A+=4.0 A=40 A-=37
B+=33 B=3.0 B-=27
C+=23 C=20 C-=17
D+=13 D=1.0 D-=0.7

F,LLIP,P,NP,S,Uand W =0

Unit credit, but not grade-point credit, is assigned
for P and S grades. For a description of the grad-
ing system in the College of Creative Studies, see
the College of Creative Studies chapter in this
catalog.

Incomplete Grades

The grade Incomplete (I) may be assigned when a
student’s work is of passing quality but is incom-
plete.

Petitioning process. An Incomplete grade may
be placed on a student’s record only if the com-
pleted Petition for an Incomplete Grade is signed
by the instructor and is on file in the Office of the
Registrar by the last day of the quarter. In the ab-
sence of the petition or of a specific grade other
than I, the registrar will record a grade of F, NP,
or U. A $5 Incomplete Grade Processing fee is
charged to the student’s BARC account for each
Incomplete grade.

Completion deadline. The student is entitled
to have the grade of Incomplete replaced by a
passing grade as determined by the instructor
concerned, and to receive unit credit and appro-
priate grade points, upon satisfactory completion
of the coursework. Coursework must be complet-
ed by the end of the term following the term in
which the I grade was reported, whether or not the
student is enrolled for the quarter or the course is
offered. Unless the work is completed and a grade
is reported to the Office of the Registrar by the
deadline, the I will be changed automatically to F,
NP, or U, as appropriate.

If the instructor is unavailable, the chair of the
department in which the course was offered is
authorized to supervise completion of the work
and to make the appropriate grade change. The
instructor and chair also have authority to ex-
tend the deadline for completion in the event of
unusual circumstances that would clearly impose
an unfair hardship on the student if the original
deadline were maintained.

An Incomplete grade on the student’s record
at the time of graduation in a course not neces-
sary for the fulfillment of degree requirements
may be removed only up to the end of the fifth
week of the term following the date of gradua-
tion. An I grade may be removed by the student’s
submission of completed coursework to the
faculty member for the assigning of a new grade.
If not removed, the I grade remains an I perma-
nently.

Grade changes to Incomplete. A grade may
be changed to an I only with the approval of the
provost or dean of the student’s college and suc-
cessful completion of the petitioning process.

Graduate students. Graduate students should
consult “Academic Eligibility for Graduate Stu-
dents” below, for details on the possible ramifica-
tions of I grades.

In-Progress Grades

The In-Progress grade (IP) may be assigned
provisionally in all but the last term of special
courses extending over more than one term. In
the last term, the grade assigned by the instructor
replaces the provisional IP grades for all prior por-
tions of the course. If a student fails to enroll in
or complete the final course of a sequence in the
next quarter in which it is offered, the IP grades
will be replaced by the grade of I. Further changes
of that grade will be subject to the conditions
covering Incomplete grades. IP designations are
not included in the computation of grade-point
averages. Courses graded IP are identified in the
Schedule of Classes.

Passed/Not Passed Grades

Passed/not passed grades (P/NP) are not included
in the computation of university grade-point aver-
ages. Courses graded P, however, are acceptable
for unit and appropriate degree credit. P grades
will be assigned only for coursework equivalent to
a C or better on the letter-grade basis. NP grades
will be assigned for work equivalent to a C- or be-
low. No credit is given for courses graded NP.

Some undergraduate courses may be offered
exclusively on a P/NP basis. These courses are
identified in the Schedule of Classes. Undergradu-
ate students on academic probation, as well as
those in good standing, may take such courses
without special approval. Graduate students may
take undergraduate courses P/NP with the ap-
proval of their graduate advisor, provided the
course is offered P/NP.

Undergraduate students may elect the P/NP
grading option for courses provided they meet
the following conditions:

1. They are in good academic standing (i.e., not
on academic probation).

2. The course is open to all qualified students on
this basis and is so designated in the Schedule of
Classes.

3. The course is not required or accepted for the
student’s major or minor. Courses in the major
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or minor, whether lower- or upper-division, in or
outside of the major department, must be taken
for a letter grade. With prior approval of ap-
propriate faculty committees, a department may
specify that certain “major” or “minor” courses
may be taken P/NP. Courses for which such ap-
proval has been granted are identified in the
department entries in this catalog.

4. They elect this option at the time of registra-
tion or thereafter, but not later than the end of
the seventh week of classes. Students are respon-
sible for determining whether they are qualified
to enroll in courses on a P/NP basis according to
the requirements stated here.

5. At the time of graduation, they will have com-
pleted at least 120, or two-thirds, of their units
earned in residence at UCSB on a letter-grade
basis. There is no limit on the number of courses
that may be taken P/NP during a single quarter.
The limitation on the number of units taken P/
NP does not apply to students who are majoring
exclusively in Creative Studies.

6. They have not been restricted or prohibited
from the use of the P/NP option due to hav-
ing earned an excessive number of NP grades.
Students with more than 8 units of NP grades
in one quarter or with more than 20 units of
NP grades in all terms of university enrollment
combined may be so restricted. In the case of
repeated courses in which the initial grade was
NP, the original NP will not be included in this
20-unit total.

7. Students who take courses in their major de-
partment in excess of minimum major or minor
requirements may elect the P/NP option for
those courses.

Satisfactory/Unsatisfactory Grades

Graduate students may take graduate courses on
a satisfactory/unsatisfactory (S/U) basis provided
the course is so offered and their graduate advisor
approves. (Courses numbered 200-599 are eli-
gible to be graded S/U, while courses numbered
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1-199 are eligible to be graded P/NP.) S grades
will be assigned for coursework equivalent to a B
or better on the letter-grade basis. U grades will
be assigned for work equivalent to a B- or below.
In some departments, classes required for the
degree must be taken for letter grades. Students
electing the S/U grading option should discuss
this issue with their graduate advisor.

Withdrawal Grade

For undergraduate students, the W grade will

be assigned when a student withdraws from the
university or receives permission to drop a course
after the deadline for dropping courses estab-
lished by the Executive Committee of the college
or school in which the student is enrolled. The W
grade will be assigned for each course affected,
including graduate courses when an undergradu-
ate student has been approved to enroll in a
graduate course and subsequently withdraws.
Courses in which a W has been entered on the
student’s record will be disregarded in determin-
ing a student’s grade-point average and will not
be considered as courses attempted in assessing
the student’s grade-point average for graduation.
W grades are not assigned to graduate students.
When graduate students successfully withdraw
from a course, it is permanently removed from
their transcript.

Grade Changes

All grades except I and IP are final when submit-
ted to the registrar by the instructor, subject to the
provisions noted in “Contested Grades” (below).
Thereafter, an instructor may report a grade cor-
rection only in the case of clerical or procedural
error.

An instructor also may change a grade in the
quarter following that in which the original grade
was received if the basis for the change is found in
work previously accomplished in the course as a
part of the student’s regular participation in class
activity. However, such changes must not create
inequities to others whose grades remain unal-
tered. No final grade (except I) may be revised by
reexamination or additional coursework. Further,
no letter grade may be changed to P/NP, and no
P or NP may be changed to a letter grade unless
the change is approved by the dean of the stu-
dent’s college. All grades changed to Incomplete
must be accompanied by the necessary Incomplete
Grade Petition endorsed by the provost or dean of
the student’s college.

Contested Grades

A student may challenge a grade on grounds that
it was based on criteria not directly reflective of
coursework. Full appeal procedures and review
authorities are described in detail in the Ap-
pendix.

Transcripts and
Verifications

Official transcripts

Official transcripts are printed on security paper
and display the entire academic history of a stu-
dent at UCSB. They may be ordered from the Of-
fice of the Registrar. Transcripts are sent first class
U.S. mail. Current prices for both transcripts

and verifications are available on the Registrar’s
website at www.registrar.sa.ucsb.edu/ts.htm.

If you wish to expedite the delivery of your
transcript, call (805) 893-3135 for more informa-
tion.

Arrangements for Rush or Federal Express
services need to be made in advance with the
Registrar’s Office.

Current students or those with an active
BARC account may also order Official Tran-
scripts by accessing the GOLD system at: www.
registrar.sa.ucsb.edu. The fee will be billed to the
student’s BARC account when ordered through
GOLD. Transcripts will not be released if the
student has outstanding financial obligations to
the university.

All written requests must be accompanied by
the appropriate payment and the student’s signa-
ture authorizing the request. Additional informa-
tion is available on the Office of the Registrar’s
web-site at: www.registrar.sa.ucsb.edu/ts.htm, or
by calling (805) 893-3135.

Official Transcript Orders Paid by
Credit Card

Official transcripts can be ordered and paid for
through our third party credit card vendor us-
ing any credit card. Our credit card vendor can
be reached from our website at: www.registrar.
sa.ucsb.edu/tsorder.htm.

Verification of Student Status

Official Verifications are printed on security pa-
per with specific statements verifying a student’s
enrollment, degree status, overall GPA, etc.

If you wish to expedite the delivery of your
Verification, call (805) 893-3135 for more infor-
mation.

Arrangements for Rush and Federal Express
services need to be made in advance with the
Registrar’s Office.

Current students or those with an active
BARC account may also order verifications by
accessing GOLD. The fee will be billed to the
student’s BARC account when ordered through
GOLD.

Enrollment and degree information of most
students is now also available on the UCSB
Registrar’s website at no charge. This service is
available for students whose records have been
converted to our new computer system. This
includes all students enrolled from 1990 on
and many students from previous decades. The
website is http://gnet.ucsb.edu/verification/. This
website is designed to be used by employers and
businesses who just need to verify information
without obtaining an official document. To ac-
cess this information, it will be necessary to have
the student’s last name and also two of these
three pieces of information: first name, first five
digits of the student’s social security number or
birth day and month. Through this website, we
can verify the student’s dates of attendance and
status at UCSB, the student’s major and address
information and the date the student’s degree
was awarded.

Verifications of enrollment for a given aca-
demic term cannot be released until the student
has registered and is in paid status for that term.
Additional information is available on the Office
of the Registrar website at www.registrar.sa.ucsb.
edu/ts.htm or by calling (805) 893-3135.

Eligibility
Academic Eligibility for

Undergraduates

Academic probation. Undergraduate students

in the College of Creative Studies, the College of
Engineering, and the College of Letters and Sci-
ence are placed on academic probation if their
cumulative grade-point average in the University
of California falls below 2.0 (C average) at the
end of any quarter. While on academic proba-
tion, students are under the supervision of the
provost or dean of their college. Students on
academic probation will be returned to regular
academic status if they raise their cumulative
average to 2.0 or above by the end of their second
quarter on academic probation.

Academic disqualification. Any of the fol-
lowing conditions make undergraduate students
in the College of Creative Studies, the College of
Engineering, and the College of Letters and Sci-
ence subject to academic disqualification from
further enrollment at UCSB:

1. At the end of any quarter their grade-point
average is less than 1.5 for that quarter.

2. Their grade-point average for any quarter falls
below 2.0 while they are on academic probation.

3. After two consecutive quarters on academic
probation they have not raised their cumulative
UC grade-point average to 2.0 or better.

4. While on reinstatement-probation their quar-
ter grade-point average is below 2.2 and their
cumulative grade-point average is below 2.0.

Students who are subject to academic disqualifi-
cation are not eligible to register again at UCSB
until and unless they are reinstated on probation
by the dean of their college. Students should refer
to the college publications for further informa-
tion concerning academic disqualification.

Reinstatement. Undergraduate students sub-
ject to academic disqualification may appeal to
the dean of their college for reinstatement on
probationary status. The dean will decide if a
student may be reinstated and may set conditions
for reinstatement. Reinstated students may reg-
ister at UCSB under the conditions set by their
dean and will be subject to the dean’s supervision
until they have regained regular academic status.

In order to transfer either from one UC cam-
pus to another or from one school or college to
another on the same campus, students who are
on academic probation or subject to academic
disqualification must obtain the approval of the
dean of the college or school to which transfer is
requested. Upon completion of the transfer, the
student is subject to the supervision of the dean
of that college or school.

Academic Eligibility for Graduate
Students

Academic standards for graduate students at
UCSB are determined by the Graduate Council
and by individual academic departments. Stu-
dents must maintain a cumulative grade-point
average of at least 3.0 (B) to remain in good
standing in the Graduate Division at UCSB and
to be awarded a graduate degree. (Note that
some departments set a standard higher than
3.0.) Students must also complete university and
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departmental requirements in a timely manner
to remain in good standing. Students with lower
grade-point averages are subject to dismissal. On
the academic department’s recommendation,

the Graduate Dean either places such students
on academic probation or dismisses them from
graduate status. Graduate students carrying more
than 12 units of Incompletes, No Record, and/or
No Grades may be placed on academic probation
and become subject to dismissal. For information
concerning academic standards for graduate stu-
dents, consult the chapter “Graduate Education
at UCSB” or the Graduate Division website at
www.graddiv.ucsb.edu/academic.

In addition to the basic standards of scholar-
ship detailed above, doctoral students who can-
not develop a satisfactory dissertation research
proposal or form a faculty committee of three
members to supervise the dissertation research
are subject to dismissal from graduate standing
for failure to make satisfactory progress toward
the degree. Doctoral students who fail to advance
to candidacy within four years of admission
become subject to academic probation and pos-
sible dismissal. Master’s students have four years
to complete their degree; doctoral students have
seven years. Students must make timely progress
toward degree completion to avoid becoming
subject to academic probation and possible dis-
missal.

Graduation

Undergraduate students are responsible for
reviewing records carefully to ensure that they
are completing all degree requirements. A New
Student Profile listing degree requirements and
any transfer credit earned is available online to
students soon after they are admitted to UCSB.
A graduation check is performed by the Office
of the Registrar when an undergraduate declares
candidacy for graduation. As the graduation
check is a final review of records, it occurs too late
to be of assistance in deciding which courses to
take during the last quarter.

Students in the College of Engineering who
have completed 135 units should request a Senior
Progress Evaluation from the College’s Office
of Undergraduate Studies. This statement will
indicate the student’s progress in fulfilling uni-
versity and college requirements, as well as major
requirements.

Students in the College of Letters and Science
who have completed between 84 and 134.9 units
may request a Progress Evaluation from the col-
lege office. Students who have completed at least
135 units and who have not declared candidacy
for graduation may request a Progress Evalua-
tion from the Office of the Registrar. Only one
such request will be honored for each student.
These statements indicate the student’s progress
in fulfilling university and college requirements.
For assistance in reviewing major requirements,
students should consult their major department
advisor.

Students in the College of Creative Studies are
expected to consult with their assigned advisors
on a quarterly basis to monitor progress, both in
the major and toward graduation.

Undergraduate students may obtain informa-
tion on progress and/or degree checks from their
college office.

Graduate students must declare their candida-
cy for a graduate degree with both their academic
departments and the Graduate Division at the
beginning of the quarter they intend to complete
the degree. A graduate degree cannot be awarded
until the student has fulfilled all relevant univer-
sity and departmental degree requirements, as
determined by degree checks conducted by the
student’s academic department and the Graduate
Division. The degree candidate is responsible for
correcting any deficiencies found during a final
degree check.

How to Graduate

All candidates for undergraduate degrees must
announce their candidacy for graduation on
GOLD no later than the second week in the
quarter in which the degree is anticipated. (See

specific deadlines in the Schedule of Classes.) In
order to graduate at the end of a given quarter,
students must complete all work necessary for
the fulfillment of degree requirements (including
transfer work and any Incomplete grades) by the
last day of the quarter. Students who find that
they are not eligible to graduate as planned must
withdraw candidacy for that quarter on GOLD.
Students must declare candidacy on GOLD for
the new date of graduation. The student will not
be considered a candidate for a degree until such
action is taken.

Graduate students must communicate their
intent to graduate with their academic depart-
ment in order to begin the process of a degree
check. This process is finalized by the Graduate
Division.

Commencement ceremonies

Although there are four possible dates of gradu-
ation each year (December, March, June, and
September), commencement ceremonies are held
only once a year, in June. Undergraduate students
whose names are on the degree list for one of the
quarters in the current academic year (including
spring and summer candidates for the degree)
and who have completed or plan to complete all
degree requirements, are eligible to participate in
these ceremonies. Information concerning com-
mencement will be sent to potential candidates
during spring quarter. Undergraduate students
with questions about commencement ceremo-
nies are asked to phone (805) 893-8289. Gradu-
ate students may call (805) 893-2277. Graduate
students can find information and register for the
Graduate Division Commencement Ceremony at
www.graddiv.ucsb.edu/commence. This website
is updated around February 1 each year.

Diplomas

Diplomas are not available for several months
after graduation. Graduate students should
complete a Diploma Request form with the Of-
fice of the Registrar indicating the appropriate
address. Students who need official verification
of graduation before the diploma is ready may
order transcripts from the Office of the Registrar.
The degree earned must be indicated on the
transcript request. If all degree requirements have
been completed prior to the official date of grad-
uation, and if immediate proof that requirements
have been met is needed, undergraduate students
may request a letter of verification from the Of-
fice of the Registrar. Graduate degree candidates
who need proof of degree completion prior to
receipt of their final transcript should request a
letter of degree verification from the Graduate
Division.

Undergraduate honors at
graduation

To be eligible for honors at graduation an under-
graduate student must have completed at least 76
letter graded units within the University of Cali-
fornia, including summer session but excluding
UC Extension. UCSB courses taken by concur-
rent enrollment through Extension, beginning
Fall 2000, will be included in UCSB’s GPA. If all
graduation requirements are met, honors are
awarded by each college as approved by the Un-
dergraduate Council. Honors are awarded to the
top 20% in the following order:
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Top 2.5% Highest Honors
Next 6% High Honors
Next 11.5% Honors

The grade-point average thresholds for the above
honors categories are calculated based on the
population of graduates from the preceding aca-
demic year.

Distinction in the Major is awarded to students
who successfully complete a project or thesis
with distinction as part of a departmental senior
honors program.

College Honors are awarded to students in the
College of Letters and Science who have com-
pleted 135 or more graded units in the University
of California with a grade-point average of at
least 3.85.

The Certificate of Academic Excellence is pre-
sented to students who have completed the Col-
lege of Letters and Science Honors Program.

Because of the advanced nature of graduate
degree work, no additional honors are assigned
for the award of a graduate degree.

Student Conduct and
Responsibility

Personal conduct

Students registered in the University of California
assume an obligation to act in a manner compat-
ible with the university’s function as an educa-
tional institution. The publication titled Campus
Regulations Applying to Campus Activities, Orga-
nizations, and Students, available from the Office
of Student Life, describes policies and regulations
concerning these issues.

Allegations of violations of campus or univer-
sity regulations will be investigated by appropriate
officials. The university reserves the right to make
the final determination in any case of student dis-
cipline. All disciplinary actions are administered
by virtue of authority vested in or delegated by the
chancellor.

Academic conduct

The core of a university’s integrity is its scholastic
honesty. Academic dishonesty vitiates the univer-

A Statement of Campus Standards

Being a student at a world-class institution confers privilege, prestige, and unique oppor-
tunity, but it also obligates you to meet a set of standards and to fulfill certain expectations. I
ask only three things from you as a student in our academic community: scholarship, leader-
ship, and citizenship. If you deliver these and hold to the values articulated below, your time at
UCSB will be more meaningful and what you take away at graduation will be infinitely more
valuable.

Integrity in Academic Pursuits
In an institution where the search for knowledge and truth is the primary goal, integrity in
teaching, learning, research, and scholarship is paramount. Dishonesty undermines our com-
mon missions. This translates into the obvious: write your own papers, take your own tests, do
your own work.

Respect and Consideration in Interactions with Others

The real test of this value comes when we encounter people whose backgrounds, beliefs, and
world views differ from our own. If your educational experience is all that it should be, you will
graduate prepared to navigate a society that comprises many different kinds of people. You will
also graduate having seen and understood different world views, and will perhaps expand your
own. These are the key skills of the new century, and your education will be incomplete if you
graduate without these abilities.

Mutual respect is a non-negotiable. What this means is that there are some boundaries that
should not be crossed. Intolerant and disrespectful behavior, especially regarding race, sexual
orientation, gender, ethnicity, and religion, compromises our sense of community and our
ability to live and learn together.

Free, Open, and Respectful Exchange of Ideas
Our community requires the respectful exchange of ideas. People should be passionate
about what they believe and how they express that belief, but they must also be civil in both
word and deed. This principle is particularly important when a community encompasses
people who have different backgrounds, world views, etc. I am not talking about political cor-
rectness, I am talking about basic respect — about how people treat one another, not about
what people think or believe.

Contributions to and Participation in the Community

We should all serve the campus and community while we are here. Contributing to the
community can take the form of simply being a good citizen, being considerate of neighbors,
cleaning up the campus and community, volunteering at a school or social service in town, or
helping to raise money for charity.

— Michael D. Young
Vice Chancellor for Student Affairs

sity’s educational role and defrauds all who com-
prise its community. It is expected that students
understand and subscribe to the ideal of academic
integrity and are willing to bear individual re-
sponsibility for their work. Materials submitted

the student who has submitted it. Any material
produced by a student independent of any course
requirement must be removed from university
premises no later than the last day of the quarter
in which the work was produced. The university

Reading the “Daily Nexus,” UCSB’s student
newspaper, in the University Center.

to fulfill academic requirements must represent a
student’s own efforts. Any act of academic dishon-
esty, such as plagiarism or other forms of cheating,
is unacceptable and will be met with disciplinary
action.

Student responsibility

Each student is responsible for compliance with
the regulations printed in the General Catalog,
college publications, and the Schedule of Classes,
and with official notices published in the campus
newspaper or posted on official bulletin boards.
Changes of name or address or both must be re-
ported to the Office of the Registrar immediately.

Student work

All material, of whatever nature, submitted by a
student in satisfaction of all or any portion of a
course requirement is the property of the univer-
sity and is not subject to any claim on the part of

assumes no obligation to hold or safeguard such
material, and the risk of possible destruction,
loss, or other disposition is assumed solely by the
student.

Authority of instructors

Each instructor has the authority to determine
whether a student is sufficiently prepared to

enter upon or to continue in the study of that
instructor’s subject. However, an instructor may
not exclude a student from a course on political
grounds, or for reasons of race, religion, sex,
sexual orientation, age, ethnic origin, disability,
or for other arbitrary or personal reasons. A
student who believes that such criteria were used
may challenge the instructor’s decision by means
of the grievance procedures set forth in the Ap-
pendix.



Undergraduate Education

Admission

The Office of Admissions assists students in pre-
paring for, applying to, and gaining admission
to the University of California, Santa Barbara.
UCSB typically accepts transfer students at the
junior level. Prospective students and their par-
ents are invited to visit the campus to observe
firsthand the opportunities available to them.
Tour programs—which include a campus video,
information about admission, housing, and
financial aid, and a walking tour of campus led
by a student guide—are offered most weekdays
and occasional Saturdays. All tours leave from the
Visitor Center. Students may call (805) 893-8175
for recorded tour information, or may contact
the Office of Admissions at (805) 893-2485 for
application information.

Applying for Admission to
UCSB

The first step in applying for admission to
UCSB is to submit a University of California
undergraduate application. The Application for
Undergraduate Admission is available on-line at
UC’s PATHWAYS website at www.universityof-
california.edu/apply. Students may apply on-ling
or download a copy of the application to mail to]
the address below. The application and nonre-
fundable application fee should be sent to Uni-
versity of California, Undergraduate Application
Processing Service, P.O. Box 23460, Oakland, CA
94623-0460; a pre-addressed envelope is included
in the application.

When to apply for admission. To ensure ad-
mission consideration, students should file their
application during the appropriate filing period.

Quarter Filing Period

Fall 2006 November 1-30, 2005
Winter 2007  July 1-31, 2006
Spring 2007 October 1-31, 2006

UCSB will accept applications after the filing
periods have ended only if the number of ap-
plications received to date and the number of
enrollment spaces allow. Also, UCSB may not be
open to applications for the winter and spring
quarters. Students should contact the Office of
Admissions at (805) 893-2485 to inquire about
the winter and spring quarter filing status.

Application restrictions. UCSB accepts ap-
plications from international students for fall
quarter only. The College of Letters & Science
does not accept applications from senior-level
applicants with 135 or more transferable units.

The following majors accept applications for
fall quarter only:

College of Letters and Science
Computer Science (B.A.)

at UCSB

College of Engineering
Chemical Engineering
Computer Engineering
Computer Science (B.S.)
Electrical Engineering
Mechanical Engineering

University of California
Minimum Admission
Requirements

All campuses of the University of California have
the same minimum admission requirements.
These requirements are used to identify the top
12.5 percent of California high school graduates
and are based on two principles: (1) that the
level of performance in previous academic work
is the best predictor of university success, and

(2) that the study of certain subjects provides
sound preparation for university work.

Students who fulfill these minimum admis-
sion requirements are UC-eligible. In the event
that UCSB receives applications from more UC-
eligible applicants than can be accommodated,
it admits students using selection criteria that
are more rigorous than the minimum admission
requirements.

Minimum Admission
Requirements for Freshmen who
are California Residents

Students are considered freshman applicants

if they have not enrolled in a regular session at
any college-level institution since graduating
from high school. Enrollment in college sum-
mer session immediately following high school
graduation does not affect the status of freshman
applicants. There are three ways to satisfy the
University’s minimum admission requirements
for freshman students: eligibility in the state-

The library’s top-ranked Map and Imagery Lab features sophisticated technology, such as
this this Z240 stereoscope, which aids in aerial photo interpretation.
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wide context, eligibility in the local context, and
eligibility by examination alone. These are the
University’s minimum admission requirements;
satisfying them does not ensure admission to
UCSB.

Eligibility in the Statewide Context

Eligibility in the Statewide Context is the path-
way by which most students will attain UC eligi-
bility. To be eligible in the statewide context, you
must satisfy the subject and scholarship require-
ments described below. For the eligibility index,
please refer to the website at: www.universityof-
california.edu/admissions/scholarshipreq.

Subject Requirement

To satisfy this requirement, students must com-
plete the high school courses listed below with a
grade point average defined by the Scholarship
Requirement. This sequence of courses is also
known as the “a-g” requirements.

Students must take 15 units of high school
courses to fulfill the Subject Requirement, and at
least 7 of the 15 units must be taken in their last
two years of high school. (A unit is equal to an
academic year, or two semesters, of study.)

Applicants from California high schools:
The courses students take to fulfill the “a-g”
requirements must be certified by the University
as meeting the requirements and must be
included on their high school’s UC certified
course list. High school counselors or principals
will have a copy of this list. The lists are also
available at the following website: www.ucop.
edu/doorways/list

a. History/Social Science: 2 years
required

Two years of history/social science, including one
year of U.S. history or one-half year of U.S. his-

tory and one-half year of civics or American gov-
ernment; and one year of world history, cultures,
and geography.

b. English: 4 years required

Four years of college preparatory English that
include frequent and regular writing, and reading
of classic and modern literature.

c. Mathematics: 3 years required, 4
years recommended

Three years of college preparatory mathematics
that include the topics covered in elementary and
advanced algebra and two and three dimensional
geometry. Approved integrated math courses
may be used to fulfill part or all of this require-
ment, as may math courses taken in the seventh
and eighth grades that your high school accepts
as equivalent to its own courses.

d. Laboratory Science: 2 years required,
3 recommended

Two years of laboratory science providing funda-
mental knowledge in at least two of these three
disciplines: biology (which includes anatomy,
physiology, marine biology, aquatic biology, etc.),
chemistry, and physics.

Laboratory courses in earth/space sciences
are acceptable if they have as prerequisites or
provide basic knowledge in biology, chemistry, or
physics. The latter two years of an approved inte-
grated science program may be used to fulfill this
requirement. Not more than one year of ninth
grade laboratory science can be used to meet this
requirement.

e. Language Other than English: 2

years required, 3 recommended

Two years of the same language other than Eng-
lish. Courses should emphasize speaking and un-

Undergraduate researchers work with professors to tackle real-world problems.

derstanding, and include instruction in grammar,
vocabulary, reading, and composition. Courses

in language other than English taken in the sev-
enth and eighth grade may be used to fulfill part
of this requirement if your high school accepts
them as equivalent to its own courses.

f- Visual and Performing Arts (VPA): 1
year required

One year of a yearlong approved arts course from
a single visual and performing arts discipline
chosen from the following: dance, drama/theatre,
music or visual art.

g. College Preparatory Electives: 1 year
required

One year (two semesters), in addition to those re-
quired in “a-f” above, chosen from the following
areas: visual and performing arts (non-introduc-
tory level courses), history, social science, Eng-
lish, advanced mathematics, laboratory science,
and language other than English (a third year in
the language used for the “e” requirement or two
years of another language).

Scholarship Requirement

The Scholarship Requirement defines the grade
point average (GPA) students must attain in the
“a-g” subjects and ACT Assessment plus Writ-
ing or SAT Reasoning Test and SAT Subject Test
scores students must achieve to be eligible for
admission to the University.

If your GPA is 2.8 or above (3.4 for nonresi-
dent applicants), you satisfy the minimum Schol-
arship Requirement if you achieve the test score
total indicated in the University of California
Eligibility Index available at this website: www.
universityofcalifornia.edu/admissions/scholar-
shipreq.

The University calculates the GPA in the “a-g”
subjects by assigning point values to the grades
earned, totaling the points, and dividing the total
by the number of “a-g” course units. Points are
assigned as follows: A=4 points, B=3 points, C=2
points, D=1 point, and F=0 points.

Only the grades earned in “a-g” subjects in the
10th, 11th, and 12th grades are used to calculate
the GPA. Courses taken in ninth grade can be
used to meet the Subject Requirement if the
student earns a grade of C or better, but they will
not be used to calculate the GPA.

Honors Courses: The University assigns extra
points for up to four units of University certified
honors level and advanced placement courses
taken in the last three years of high school: A=5
points, B=4 points, C=3 points. A grade of D in
an honors or advanced placement course does
not earn extra points.

The courses must be in the following “a-g”
subjects: history, English, advanced mathemat-
ics, laboratory science, and foreign language, and
they must be certified as honors courses by the
University. In these fields, as well as in the fields
of computer science, social science, and the visual
and performing arts, courses that are designed to
prepare students for an Advanced Placement Ex-
amination of the College Board or a Higher Level
Examination of the International Baccalaureate
and college courses that are transferable to the
University are acceptable honors-level courses.

D and F Grades: D and F grades in the “a-g”
courses must be repeated or validated. Students



should consult with their counselors to deter-
mine how these grades can be improved and how
the University will use them in evaluating their
scholarship record. Grades for repeated courses
in which students initially earned a grade of C or
better will not be used.

Examination Requirement

Freshmen applicants must submit scores on an
approved core test of mathematics, language arts,
and writing. This requirement can be satisfied by
taking the following:

« the SAT Reasoning Test, or the ACT Assess-
ment Plus Writing.

« two SAT Subject Tests in two different sub-
ject areas: history, literature, mathematics
(Math Level 2 only), science, or language
other than English.

Students applying for the fall 2006 term must
take the tests no later than the December 2005
test dates. Students should be sure to direct the
testing agencies to report their scores to each UC
campus to which they plan to apply.

For the ACT:

American College Testing Program
Scoring & Reporting

P.O. Box 451

lowa City, IA 52243-0451

For the SAT Tests:

College Board ATP
P.O. Box 6200
Princeton, NJ 08541-6200

Eligibility in the Local Context

Under the Eligibility in the Local Context (ELC)
pathway, the top four percent of students at each
participating California high school are desig-
nated UC eligible and guaranteed admission to
one of UC’s eight general campuses, beginning
with students entering UC in fall 2001.

To be considered for ELC, students must com-
plete 11 specific units of the Subject Requirement
by the end of the junior year. With the assistance
of each participating high school, the University
will identify the top four percent of students on
the basis of GPA in the required coursework.

The 11 units include: 1 unit of history/social
science, 3 units of English, 3 units of math-
ematics, 1 unit of laboratory science, 1 unit of
language other than English, and 2 units chosen
from among the other “a-g” requirements.

The University will notify ELC students of
their status at the beginning of their senior year.
If you are designated UC-eligible through ELC,
you must submit the undergraduate application
during the November filing period and complete
remaining eligibility requirements—including
the Subject and Examination Requirements—to
be considered fully eligible.

Fully eligible ELC students are guaranteed a
spot at one of UC’s eight undergraduate cam-
puses, though not necessarily at their first-choice
campus or to their first-choice major.

Eligibility by Examination Alone
Freshman applicants who do not meet the re-
quirements for Eligibility in the Statewide Con-
text or Eligibility in the Local Context, may be
able to qualify for admission to the University by
examination alone by achieving high scores on

the ACT Assessment plus Writing or SAT Reason-
ing Test and two SAT Subject Tests.

To qualify for admission to the University
by examination alone, students must satisfy the
same examination requirement as students who
are eligible in the statewide context. Students
must achieve a test score total, as calculated ac-
cording to the UC Eligibility Index (see http://
www.universityofcalifornia.edu/admissions/
scholarshipreq), of at least 3450. Additionally,
students who take the SAT Reasoning Test must
score at least 580 on each of its three compo-
nents; students who take the ACT Assessment
plus Writing must score at least 25 in math, sci-
ence, reading and English/writing. All students
qualifying by this path must score at least 580 on
each of their two SAT Subject Tests.

Students cannot qualify for this path if they
have completed 12 or more units of transferable
coursework at a college or university after high
school, or if they have taken transferable college
courses in any subject covered by the SAT Subject
Tests.

An applicant who is currently attending high
school may qualify for admission to the Univer-
sity by examination alone without completing his
or her high school program.

Minimum Admission
Requirements for Freshmen who
are Nonresidents

There are two paths to UC eligibility for non-
residents at the freshman level. The first is the
same as described above under Eligibility in the
Statewide Context and the second is the same
as described under Eligibility by Examination
Alone, with the following exceptions:
Scholarship Requirement: If your GPA is 3.4
or above, you satisfy the minimum Scholarship
Requirement if you achieve the test score indicat-
ed in the Eligibility Index at: www.universityof-
california.edu/admissions/scholarshipreq.
Eligibility by Examination Alone: Students
must achieve a test score total, as calculated ac-
cording to the UC Eligibility Index, of at least
3550 (see www.universityofcalifornia.edu/admis-
sions/scholarshipreq).

Minimum Admission
Requirements for Transfer
Students

UC Santa Barbara typically accepts transfer
students at the junior level only. To prepare for
entrance as a junior, students are encouraged to
identify their intended major as early as possible
and take prerequisite courses for their major. All
transfer applicants must complete these require-
ments:

1. Complete 60 semester or 90 quarter units of
transferable college credit with a grade point
average of at least 2.4 for California residents
and at least 2.8 for nonresidents (no more
than 14 semester or 21 quarter units may be
taken Pass/Not Pass).

. Complete the following seven-course pattern
requirement, earning a grade of C or better
in each:

« Two transferable courses in English com-
position.

* One transferable course in mathematics
beyond intermediate algebra, such as col-
lege algebra, precalculus, or statistics.

(3]
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A violinist in the UCSB Symphony.

« Four transferable courses from among at
least two of the following areas: Arts and
humanities, Behavioral and social sciences,
Biological and physical sciences.

California Community college students who
satisfy the Intersegmental General Education
Transfer Curriculum (IGETC) prior to transfer-
ring to UC, may satisfy part 2 of the transfer
eligibility requirements.

If you were eligible for admission to the uni-
versity when you graduated from high school
— meaning you satisfied the Subject, Scholarship
and Examination Requirements, or were identi-
fied by the University during your senior year
as eligible in the local context — you are eligible
for transfer if you have a C (2.0) average in your
transferable college coursework. If you met the
Scholarship Requirement in high school but did
not satisty the Subject Requirement, you must
take transferable college courses in the miss-
ing subjects, earn a C or better in each required
course and have an overall C (2.0) average in all
transferable coursework to be eligible to transfer.
See the chart on page 8 of Answers for Transfers
(http://www.universityofcalifornia.edu/admis-
sions/A4T0607.pdf) for information about clear-
ing deficiencies in the Subject Requirement.

Visit www.assist.org for a list of UC-transfer-
able courses at your community college.

Minimum Admission
Requirements for Nonresident
Transfer Students

The minimum admission requirements for non-
resident transfer applicants are the same as those
for residents except that nonresidents must have
a grade point average of 2.8 or higher in all trans-
ferable college coursework.

Admission Requirements
for International Students

International students are governed by the same
undergraduate admission regulations that ap-
ply to U.S. students. In addition, nonimmigrant
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An art student in the College of Creative Studies.

applicants whose native language is not English
must demonstrate written and oral competence
in English by taking one of the following ex-
ams: the Test of English as a Foreign Language
(TOEFL) with a minimum score of 500 (173

on the computer-based exam); the International
English Language Testing System (IELTS) exami-
nation (academic modules) with a minimum
score of 7.

UCSB Selection
Criteria

The University makes every effort to provide a
place on one of its campuses for all California
resident applicants who meet the minimum
eligibility requirements and file an application
during the appropriate filing period. If the num-
ber of applicants exceeds the spaces available—as
is often the case—the campus uses criteria that
exceed the minimum requirements to select
students. Meeting the minimum requirements,
therefore, may not be enough to gain admission.

Freshman Applicants

College of Letters and Science and
College of Engineering

Students will be selected on the basis of academic
and personal achievement, as assessed through

a comprehensive review of the full range of ac-
complishments presented in the admission ap-
plication.

Criteria for selection include: high school
grade point average; academic preparation in
college preparatory coursework; quality of the
senior year program; honors, AP, IB, and col-
lege courses; scores on required standardized
examinations; the context in which the student
has achieved admission eligibility; evidence of
creative or intellectual achievement; diversity of
intellectual and social experience; and personal
characteristics of the applicant that would dem-
onstrate leadership, initiative, and ability both to
contribute to and to benefit from the educational
experience at the University.

College of Engineering

Students are selected by major for all engineering
and computer science majors. Only applicants
with a solid background in advanced high school
mathematics will be considered for admission

to engineering. This includes high grades in all
math courses through grade 11 and enrollment
in pre-calculus or higher in grade 12. A student
not selected for the first choice major will be
reviewed for admission to a second choice engi-
neering major and also for general admission to
UCSB.

College of Creative Studies

Applicants must submit work in evidence of
talent or letters of recommendation for faculty
review. Applicants must submit a College of
Creative Studies application (available from the
College) in addition to the regular UC under-
graduate application.

Students will be selected on the basis of aca-
demic preparation in college preparatory courses,

high school grade point average, performance on
required standardized tests and on special talent,
outstanding achievement, and capacity for excel-
lence in one of the eight academic areas within
the College.

Transfer Applicants

College of Letters and Science

Students will be selected primarily on the basis
of academic preparation and performance, as
assessed by review of grades earned in UC-trans-
ferable coursework and strength of academic
preparation for the intended major. Applicants
with senior standing will not be admitted.

Some students will be selected on the basis of
academic and personal achievement, potential,
and experience, as assessed through a compre-
hensive review of all information provided on
the application, including academic performance
as described above and academic and personal
information, as described in the admission
guidelines.

UCSB accepts junior-level transfers and will
give priority consideration to those from Califor-
nia community colleges.

Biological Sciences: All biological science ma-
jors must attain a grade point average of 2.70 or
better in science and math preparatory courses,
complete one year of general chemistry with
laboratory, and complete at least one additional
yearlong sequence from within the following:

+ Calculus

+ General physics with laboratory

* General biology with laboratory

+ Organic chemistry with laboratory

For information, consult the Department of
Ecology, Evolution, and Marine Biology and the
Department of Molecular, Cellular, and Develop-
mental Biology.

College of Engineering
Students will be selected primarily on the basis
of academic preparation and performance, as
assessed by review of the following: grades earned
in UC-transferable coursework, amount of engi-
neering preparatory coursework completed, and
grades earned in preparatory coursework.

Applicants must complete all required units
and prerequisites by the end of the spring term
preceding enrollment at UCSB.

Preference is given to students who have com-
pleted 90 quarter (60 semester) units and who
transfer from California community colleges.

College of Creative Studies

Students will be selected on the basis of: aca-
demic and personal achievement, potential, and
experience, as assessed through a comprehensive
review of all information provided on the ap-
plication, including academic and personal infor-
mation, as described in the admission guidelines;
and, special talent, outstanding achievement,
and capacity for excellence in one of the eight
academic areas within the College, as assessed by
faculty review. All applicants must submit work
in evidence of talent or letters of reccommenda-
tion for faculty review.

Applicants must submit a College of Creative
Studies application, available directly from the
College, in addition to the regular UC under-
graduate application.



Intercampus Transfer

Students may apply to transfer from one UC
campus to another by submitting the Application
for Undergraduate Admission to the campus of
their choice. Applications are available from the
Admissions Office or online.

Credit from Other
Institutions

UCSB accepts transferable coursework completed
with satisfactory grades at accredited institutions,
subject to the limitations described below. Most
courses in academic subjects are transferable

if UC offers a comparable course. Vocational
courses and personal enrichment courses do not
qualify for transfer credit. In most cases, UCSB
will not grant credit for coursework which stu-
dents complete at other institutions while they
are also enrolled at UCSB.

Community College Limitations

Students may earn unit credit for up to 105 quar-
ter units (70 semester units) of UC-transferable
community college coursework.

Study Abroad Limitations

Study abroad programs sponsored by institutions
and organizations other than the University of
California’s Education Abroad Program (EAP)
are of varying quality. In many cases UCSB will
not grant credit for completed coursework, even
to students who have been issued an official
transcript. Students should contact UCSB’s Of-
fice of Admissions, as well as their department
and college advisors, prior to undertaking study
abroad to determine whether or not credit will be
granted and, if so, how it will be applied.

Bachelor’s Degree
Requirements

To be eligible for a bachelor’s degree from the
University of California, Santa Barbara, students
must meet the general University of California
requirements and the appropriate college and
major requirements. They must also comply with
university regulations governing registration,
scholarship, examinations, and student conduct.

Catalog Years

Official degree and major requirements are listed
in the catalog. Undergraduate and graduate
students are subject to requirements based on

a particular catalog, referred to as the student’s
“catalog year” The catalog year is determined

for new students as the catalog in effect at the
time of their entrance to UCSB, provided there
is no significant break in enrollment. It is cam-
pus policy to introduce changes in graduation
requirements such that students who began their
careers with UCSB before the change will not

be hindered substantially in the orderly pursuit
of their degrees. Changes in requirements that
increase the number or distribution of courses
required normally will not be applied to students
with earlier catalog years, provided there is no
significant break in enrollment (see below).

For undergraduate and graduate students, the
catalog year for university and general education
requirements is set as noted above. The catalog

year for major requirements is determined by the
quarter the major or pre-major is declared, pro-
vided there is no significant break in enrollment.
Students must petition if they wish to follow a
subsequent set of requirements.

Students transferring from other institutions
may elect either (1) those major requirements
in effect at the time of transfer to UCSB; or (2)
those in effect up to two years prior to matricula-
tion, provided that their transcripts from earlier
schools indicate commitment to the major
within that period and that they have adequate
preparation for upper-division coursework.

Breaks in Enrollment

Effective for undergraduate students admitted
fall 1997 or later, students who interrupt their
studies at UCSB with one or more breaks totaling
nine quarters or more (excluding summer ses-
sion) will be required to follow a newer catalog
year than that of their initial admission. Upon
their return, students who leave the University
will normally be required to fulfill requirements
as listed in the catalog published no earlier than
three years prior to their final return. They must
follow the same catalog year for all degree re-
quirements, including:

+ University requirements
« College requirements
* Major requirements.

General University
Requirements

University degree requirements include the Uni-
versity of California Entry Level Writing require-
ment (formerly called Subject A), the American
History and Institutions requirement, the unit
requirement, the academic residence require-
ment, and the grade-point average requirement.

Studying between classes.
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University of California Entry
Level Writing Requirement
(formerly Subject A)

All students entering the University of California
must demonstrate an ability to write effectively
by fulfilling the entry level writing requirement.
This requirement may be met in one of seven
ways prior to admission:

1. by achieving a score of 680 or higher on the
Writing section of the SAT Reasoning Test (or
SAT II Subject Test in Writing taken prior to June
2004);

2. by achieving a core of 30 or higher on the ACT
Combined English/Writing test;

3. by achieving a score of 3 or higher on the Col-
lege Board Advanced Placement Examination in
English Composition and Literature or English
Language and Composition;

4. by achieving a score of 5, 6, or 7 on the higher
level English A International Baccalaureate Ex-
amination;

5. by achieving a score of 6 or 7 on the standard
level English A1 International Baccalaureate Ex-
amination;

6. by passing the University of California system-
wide Analytical Writing Placement Exam while in

high school;

7. by earning a grade of C or higher in a course
accepted as equivalent to Writing 2.

Students who have not taken the UC systemwide
Analytical Writing Placement Exam and who
have not met the entry level writing requirement
in one of the other ways listed above will be re-
quired to take the examination during their first
quarter at UCSB (see the Schedule of Classes for
examination time and location). An appropriate
score on the examination will satisfy the entry
level writing requirement. Only one UC exami-
nation may be taken—either the systemwide
Analytical Writing Placement Exam while in high
school or the examination given at UCSB; and
neither may be repeated.
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UCSB is home to the California NanoSystems Institute, one of the original California
Institutes for Science and Innovation.

Students whose score is unsatisfactory on the
UC analytical writing placement examination
(systemwide or campus-based) and who enter
UCSB without having satisfied the entry level
writing requirement in any other way must enroll
in Writing 1, 1E, or 1LK within their first year at
UCSB. A grade of C or higher in Writing 1, 1E,
or 1LK is needed to satisfy the entry level writing
requirement. Students who earn a grade of C- or
lower in Writing 1, 1E, or 1LK will be required
to repeat the course in successive quarters until
the requirement is satisfied. Students who are
required to complete English as a Second Lan-
guage courses may satisfy the Entry Level Writ-
ing requirement with a grade of C or higher in
Linguistics 12.

Once students matriculate at UCSB, they may
not fulfill the entry level writing requirement by
enrolling at another institution. Further, transfer
courses equivalent to Writing 2 or 50 will not
be accepted for unit or subject credit unless the
entry level writing requirement has already been
met. Students will only be allowed to meet the
Area A requirement of the General Education

Requirements with courses taken after satisfying
the entry level writing requirement. The entry
level writing requirement must be completed
by the end of the third quarter of matriculation.
Students who do not meet this deadline will be
blocked from further enrollment at UCSB (ESL
students should consult with the Writing Pro-
gram).

American History and Institutions
Requirement

The American History and Institutions require-
ment is based on the principle that American stu-
dents enrolled at an American university should
have some knowledge of the history and govern-
ment of their country. Students may meet this
requirement in any one of the following ways:

1. by achieving a score of 3 or higher on the Col-
lege Board Advanced Placement Examination in
American History or American Government and
Politics; or

2. by passing a non-credit examination in Ameri-
can history or American institutions, offered in
the Department of History during the first week

of each quarter. Consult the department for fur-
ther information; or

3. by achieving a score of 650 or higher on the
SAT: Subject Test in American History; or

4. by completing one four-unit course from the
following list of courses:

Note: In this context, “course” refers to a one-
quarter offering such as History 17A or Religious
Studies 151B.

Anthropology 131
Art History 121A-B-C, 136H
Asian American Studies 1, 2

Black Studies 1, 6, 60A-B, 103, 121, 137E,
169AR-BR-CR

Chicano Studies 1A-B-C, 144, 168A-B, 168LA-
LB, 174,188C

Dramatic Art 155A-B
Economics 113A-B, 119

English 133AA-ZZ, 134AA-Z7Z, 137A-B, 138C,
191

Environmental Studies 173
German 147

History 11A, 17A-B-C, 17AH-BH-CH, 105,
159B-C, 160A-B, 161A-B, 164C,
164IA-1B, 164PR, 165, 166A-B-C,
166LB, 167A, 167CP, 168A-B, 168L
169AR-BR-CR, 169M, 171B, 172A-B,
173A-B-S-T, 175A-B, 176A-B, 177, 179A-B

Military Science 7, 8, 11
Note: Military science courses are two
units each; two acceptable military science
courses are needed to fulfill the American
History and Institutions requirement.

Political Science 12, 115, 127, 151, 152, 153,
155,157,158, 162, 165, 167, 168, 174, 176,
180, 185

Religious Studies 7, 14, 61A-B, 114B, 151A-B,
152

Sociology 137E, 140, 144, 155A, 157
Women’s Studies 155A, 159B-C

Courses used to fulfill the American History and
Institutions requirement may also be applied
to General Education or major requirements,
or both where appropriate. Equivalent courses
taken at other accredited colleges or universities,
in UC Extension, or in summer session may be
acceptable. Students who transfer to UCSB from
another campus of the University of California
where the American History and Institutions
Requirement has been considered satisfied will
automatically fulfill the requirement at UCSB.
International students on a nonimmigrant
visa may petition for a waiver of this requirement
through the Director of International Students
and Scholars.

Unit Requirement

A minimum of 180 quarter units is required for
graduation. (Some students in the College of
Letters and Science will need at least 184 units to
graduate; see General Education Requirements,
Area B—Foreign Language for details.) Some
majors in the College of Engineering require
more than 180 units (See individual majors in
the College of Engineering chapter.). These units
must be distributed according to the require-
ments set forth by the faculty of the various



colleges, as explained in the following sections
of this catalog and in the publications of the col-
leges.

The acceptability of transfer courses for unit
credit is determined by the Office of Admissions.
The applicability of such courses toward specific
requirements is determined by the college pro-
vost or deans and/or department chairs.

Academic Residence Requirement

Candidates for a bachelor’s degree must be reg-
istered in the university for at least three terms
to fulfill the university’s academic residence re-
quirement. A term is a regular quarter, including
summer session, in which a student completes six
or more units of resident (on-campus) courses.
Each UC summer session in which a student
completes at least two units but fewer than six is
the equivalent of half a term’s residence. In this
context, summer session refers to the entire sum-
mer session period of twelve weeks and not to an
individual summer mini-session.

At least 35 of the final 45 units must be taken
in the college or school in which the degree is to
be awarded. Courses taken in UC Extension do
not satisfy residence requirements.

College of Letters and Science residence
requirement. Students in the College of Letters
and Science must complete at least 27 upper-di-
vision units, of which at least 20 must be in the
upper-division major, while in residence in the
college. In the case of double majors, at least 20
upper-division units must be completed in each
major while in residence in the College of Letters
and Science. Students who are pursuing an aca-
demic minor must complete at least 12 units of
the upper-division minor in residence at UCSB.
Courses used in satisfaction of residence in one
major may not be applied to residence in another
major or minor. Courses taken in University Ex-
tension and those completed in the university’s
Education Abroad Program do not apply to the
residence requirement.

Credit earned at other institutions does not
apply to academic residence. This includes
coursework students complete at another cam-
pus of the University of California, even while
simultaneously enrolled at UCSB. In addition,
credit earned at UCSB through the intersegmen-
tal cross-enrollment option will not apply to
academic residence requirements.

College of Engineering residence require-
ment. Students in the College of Engineering
must complete at least 27 upper-division units, of
which at least 20 must be in the upper-division
major, while in residence in the college. In the
case of double majors, at least 20 upper-division
units must be completed in each major (i.e., not
double counted) while in residence in the College
of Engineering and in the College of Letters and
Science. Courses used in satisfaction of residence
in one major may not be applied to residence
in another major. Courses taken in University
Extension and those completed in the university’s
Education Abroad Program do not apply to the
residence requirement.

Education Abroad or UCDC Program Par-
ticipants. With one modification, students who
participate in the University of California Educa-
tion Abroad program or UCDC program are re-
sponsible for all academic residence requirements
as explained above. For students who participate

in EAP or UCDC as seniors, the rule requiring
35 of the final 45 units in the college or school
in which the degree is to be awarded is modified
to 35 of the final 90 units. Students must secure
prior approval to use this modification and may
graduate without returning to UCSB provided
that they have satisfied all degree requirements
by the end of their year abroad. Those who have
any remaining degree requirements must return
to UCSB to complete a minimum of 12 units on
campus while fulfilling final degree requirements.

Grade-Point Average
Requirement

At the time of graduation, students in the College
of Engineering and the College of Letters and
Science must have at least a 2.0 (C) grade-point
average in (1) all courses undertaken at the Uni-
versity of California (UC) except those graded
passed/not passed; (2) all UC courses required
and acceptable for the student’s overall major
program, both lower- and upper-division; and
(3) all UC courses required and acceptable for
the student’s upper-division major program.

Courses undertaken at any of the UC cam-
puses (with the exception of UC Extension
courses) are included in the computation of the
grade-point average (GPA). UCSB courses taken
by concurrent enrollment through Extension,
beginning Fall 2000, will be included in UCSB’s
GPA.

Courses appropriate for satisfying major re-
quirements must be used in the computation of
the grade-point average even if they are in excess
of the minimum requirements of the major pro-
gram. Students who wish to receive recognition
for completion of a minor must have earned a
grade-point average of at least 2.0 in all courses
required and acceptable for the minor, and in all
courses required or acceptable for the upper-di-
vision major. Courses graded Incomplete, except
those taken on a passed/not passed basis, will be
included as F grades in final computations. Cer-
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tain courses designated as remedial are offered
for workload credit only and do not figure in
calculation of the GPA.

Students in the College of Creative Studies
must, at the time of graduation, have a grade-
point average of at least 2.0 (C) in all UC courses
that have been undertaken for letter grades.

College Requirements

Students are required to meet requirements ap-
propriate to their chosen degree, and described
under each Colleges’ sections in this catalog.

Major Requirements

To be eligible for graduation, all undergraduates
must complete the requirements for a depart-
mental or interdepartmental major in their col-
lege with the required grade-point average. As
space permits, students may elect any approved
major program for which they have met the
stated prerequisites.

Major departments and/or committees may
require auditions, placement examinations,
proposals, specified courses, and/or grade-point
averages to determine whether students are
qualified for specific courses or for entrance into
or continuation in a major.

Students who fail to attain a grade-point aver-
age of at least 2.0 in work in their major may, at
the option of the major department or commit-
tee, be denied the privilege of continuing in that
major.

Students in the College of Engineering and
the College of Letters and Science normally must
complete the major requirements in effect at the
time they declare their major, though they may
petition to follow a subsequent set of require-
ments.

Changes in major requirements that increase
the number or distribution of courses required
normally will not be applied to students continu-
ing in such majors provided there is no signifi-
cant break in enrollment.

UCSB students at work in one of the many computer facilities on campus.



Graduate Education at UCSB

Graduate Division, Cheadle Hall 3117
Telephone: (805) 893-2277
Website: www.graddiv.ucsb.edu

Acting Dean: Gale Morrison

CSB offers unique and interdisciplinary
graduate programs that are among the fin-

est in the world. In an intellectual process extend-
ing from development of a question and problem
definition through research to dissemination of
findings in scholarly journals and professional
conferences, UCSB graduate students are trained
to assume leadership positions in academia, pri-
vate industry and public service.

Consistently ranked among the top public
research universities in the nation, UCSB is
a member of the prestigious Association of
American Universities. The faculty includes five
recent Nobel Laureates, as well as Fellows of the
National Academies of Sciences, Engineering and
Arts and Sciences, and National Endowment for
the Humanities. Most departments offer research
experience and undergraduate teaching as part
of their graduate training programs, yet graduate
programs are small enough for faculty members
to know and mentor students individually.

Recognizing that the century ahead will call
for people trained beyond traditional academic
boundaries, UCSB is developing graduate op-
portunities that emphasize new approaches in
research and training to address the need for
cross-disciplinary collaboration. This balance
enhances theoretical learning, technical training
and independent inquiry. UCSB seeks to achieve
a graduate student community reflective of the
population at large, and encourages applications
from students who bring perspectives that ad-
vance UCSB’s goals of excellence and diversity.

Supplementing UCSB’s graduate programs
and coursework are national research centers,
organized research units and affiliated academic
units headquartered at the UCSB campus that
provide additional opportunities for research,
study or research abroad, or experiential learn-
ing. Complementing the departmental training
are graduate certificate programs in Management
Practice and College and University Teaching
(see “Graduate Programs of Interest” in this sec-
tion) or special degree emphases that highlight
the focus of one’s academic interest.

The Graduate
Drvision

The Graduate Division facilitates graduate edu-
cation and coordinates student services for all
graduate academic and professional programs at
the University of California, Santa Barbara. Un-
der the supervision of the Graduate Deans and
under policy set by the Academic Senate Gradu-
ate Council, the Division promotes academic
excellence in graduate degree programs, fosters
a diverse and inclusive graduate community of
domestic and international students, and culti-
vates an intellectually challenging environment
and a socially supportive climate for all graduate
students.

The Graduate Division has many roles. Grad-
uate Academic Preparation and Admissions staff
facilitates the recruitment, admission, and en-
rollment of highly qualified and diverse student
applicants. Academic Services staff responds to
student problems, monitors and encourages the
progress of students toward degree completion,
enforces academic standards, processes student
petitions, assists students and departments, and

UCSB’s Middle East Ensemble performing.

provides development services. Financial Support
staff administers fellowship programs, maintains
an extramural funding database, and certifies
student eligibility for academic appointments.
All are committed to the recruitment, admission,
retention, and graduation of a diverse and highly
qualified graduate student population.

In collaboration with other campus organiza-
tions, the Graduate Division sponsors special
programs for graduate students, such as disser-
tation support groups, research colloquia, and
workshops on such topics as grant proposal de-
velopment and professional career planning.

Application and Admission

UCSB offers admission to those applicants who
have the highest potential for success in gradu-
ate study and who are most likely to contribute
substantially to academic or professional fields
through teaching, research, or professional prac-
tice. In recognition of the value of a diverse range
of ideas and experiences in the learning process
as well as in the professional world, the Universi-
ty remains committed to the recruitment, admis-
sion, and retention of a diverse graduate student
population. UCSB encourages applications from
students who have overcome economic or social
disadvantage in pursuing their academic objec-
tives and those who bring perspectives, research
topics, or career interests that advance the Uni-
versity’s goals of excellence and diversity. Among
UCSB’s goals is achieving a student population
of men and women reflective of the population
at large, inclusive of those traditionally under-
represented in various academic fields and all
socioeconomic levels, physical abilities, ages, re-
ligions, national origins, sexual orientations, and
other attributes.

Requirements and
Procedure

To be considered for admission to UCSB, ap-
plicants must have received a bachelor’s degree
or its equivalent (with an upper-division grade
point average of 3.0 or better) from an accredited
university prior to the quarter for which admis-
sion is sought. Applicants apply online through
the Graduate Division’s website at www.graddiv.
ucsb.edu/eapp.

A completed application includes:

* An online application.

« Two copies of the applicant’s statement of pur-
pose.

+ A $60 nonrefundable fee. An application fee
paid to another University of California cam-
pus is not valid for application to UCSB.

« Three letters of recommendation from profes-
sors or others familiar with the applicant’s aca-
demic work.

+ Official Graduate Record Exam (GRE) scores
(submitted directly from ETS to the Gradu-
ate Division, or submitted by the applicant to
the Graduate Division only if an official score
cannot be sent from ETS). Some departments



require a score for the appropriate GRE Subject
Test. UCSB’s GRE institution code is 4835. A
department code is not required.

« TOEFL or IELTS Exam scores, taken within the
past two years (if applicable).

+ Two official transcripts from each institution
attended since high school or secondary school.

+ Any other supplemental materials required by
the department or the Graduate Division.

All domestic applicants must file the Free Appli-
cation for Federal Student Aid (FAFSA) as part of
the application process by March 2.

Website: www.fafsa.ed.gov.

Admission decisions are based on the quality
of the applicant’s academic degrees and record,
as presented in the application and supporting
documents. Also contributing to the decision are
evidence of preparation in the proposed field of
study, work experience, and the degree to which
the individual’s goals and research interests are
consistent with those of the academic program
and its faculty.

When applications are complete, they are
submitted to faculty committees for review, fol-
lowing which recommendations of admission or
denial are communicated to the Graduate Divi-
sion. Due to the large number of applications
received, many well-qualified applicants cannot
be admitted.

Application Deadlines

The application deadline to be considered for
most fellowship competitions is January 15, al-
though many departments have earlier deadlines.
It is important to consult the application and
departmental sources for variations. For further
details, please consult the prospective department
or the Graduate Division website at www.grad-
div.ucsb.edu. The completed application and all
supporting materials must be received by the ap-
plication deadline or they will not be processed.
Deadlines falling on a weekend or national holi-
day will be extended to the next working day.
Deadlines and specific admission require-
ments, which may vary by department, are
summarized in the application packet as well as
in subsequent chapters of this catalog. Further
detail may be available in discipline-specific bro-
chures distributed by departments or at www.
graddiv.ucsb.edu/programs.

Admission of International
Students and Permanent
Residents

International and permanent resident students
are governed by the same general admission
regulations as those applying to United States
citizens. For information and special assistance,
students are encouraged to contact the Office
of International Students and Scholars at (805)
893-2929.

English language requirements for nonnative
speakers. Applicants whose native language is
not English are required to take the Test of Eng-
lish as a Foreign Language (TOEFL). Exceptions
to this requirement will be considered for those
students who have completed an undergraduate
or graduate education at an institution whose
primary language of instruction is English. The
minimum score for consideration is 550 when
taking the paper based test, 213 when taking the

computer-based test, or 80 when taking the inter-
net-based test; some departments require a high-
er score. Applicants must make arrangements

to take the TOEFL directly with the Educational
Testing Service at P.O. Box 6151, Princeton, N.J.
08541-6151. Scores should be reported to UCSB
using institution code 4835. TOEFL scores must
be no more than two years old at the time of ap-
plication. UCSB also considers a minimal score
of 7 on the IELTS as an alternative to the TOEFL.
UCSB does not admit students conditionally

in order to learn English prior to beginning an
academic program—an excellent command of
written and spoken English is required prior to
enrollment.

Once admitted, nonnative speakers of English
must meet proficiency requirements in spoken
and written English before they will be awarded
a degree at UCSB. Such requirements are met
through successful performance on the English
Language Placement Examination (ELPE), and,
if necessary, English as a Second Language (ESL)
classes. At the beginning of their first quarter
of registration at UCSB, nonnative speakers of
English—including both international students
and permanent residents—are required to take
both the written and oral portions of the ELPE.
Based upon the results of this exam, students
will be either placed in or exempted from ESL
courses. Students for whom the TOEFL require-
ment has been waived may still be required to
take the ELPE. Students visiting UCSB under
the Education Abroad Program (EAP) and non-
degree reciprocity status are exempt from taking
the ELPE; if they later petition for admission to
a graduate program to seek a master’s degree or
doctorate, they must take the ELPE at that time.
If EAP or non-degree reciprocity status students
wish to take an ESL course, they must first take
the ELPE for placement purposes.

Teaching Assistant (TA) language evalua-
tions. All international students and permanent
residents for whom English is not the native
language are required to have their spoken Eng-
lish evaluated before they can be certified for
classroom or laboratory teaching responsibilities.
Prospective TAs who do not pass the TA language
evaluation on their first attempt are required to
take ESL classes before they can be reevaluated.
TA language evaluations are conducted jointly by
the academic departments, the ESL Program, and
the Graduate Division.

Non-degree Status

In exceptional circumstances, applicants who

do not wish to study for a degree or a teaching
credential may be admitted to graduate status

on a non-degree basis. The admission require-
ments and procedures are the same as those

for prospective candidates for degrees, with the
exception that many departments do not require
the Graduate Record Examination. The applicant
must specify the major and must justify, in the
statement of purpose, that the plan of study has
a definite scholarly or professional goal. A non-
degree student is accepted for a maximum of one
academic year. Students in non-degree status are
not eligible for fellowships, nor are their courses
ordinarily accepted for credit toward an ad-
vanced degree at UCSB should they decide later
to apply for admission into a master’s or doctoral
program.
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Graduate Degree
Programs

Degrees, Emphases, and
Specializations

Graduate degrees at the University of Califor-
nia are granted upon completion of advanced
academic study and research. Doctoral degree
candidates are expected to participate in at least
one basic research project, as are many master’s
degree candidates.

Degree titles are posted on transcripts and di-
plomas for the eight graduate degrees conferred
at UCSB:

Doctor of Education (Ed.D.)

Doctor of Musical Arts (D.M.A.)

Doctor of Philosophy (Ph.D.)

Master of Arts (M.A.)

Master of Education (M.Ed.)

Master of Environmental Science and

Management (M.E.S.M.)

Master of Fine Arts (M.F.A.)

Master of Music (M.M.)

Master of Science (M.S.)

Some departments offer intradepartmental
and/or interdepartmental emphases within
degree objectives. An emphasis is a focused area
of study that may be offered as a track within a
department’s degree program, or as an optional
interdisciplinary addition to an existing graduate
degree program in one or more departments. An
emphasis is noted on transcripts but does not
appear on diplomas. A specialization is a depart-
mentally approved component of a degree pro-
gram, often indicating a department’s strength
in a particular area. It does not appear on tran-
scripts or diplomas.

General Requirements for
Graduate Degrees

Graduate Council’s minimum requirements

for advanced degrees are described below. (See
information regarding “Catalog Years” on page
39.) Individual departments often impose addi-
tional requirements. Students should consult the
academic department for updated and specific
requirements in excess of the minimum require-
ments. Students admitted with deficiencies in
background or training must remedy these defi-
ciencies before advancement to candidacy, usu-
ally during the first year of residence.

Academic residence. Continuous registration
is required of all graduate students. Only course-
work taken when a student is registered may be
counted toward a graduate degree. Graduate
students are required to register each quarter by
paying fees and officially enrolling in classes.

Graduate students who fail to register are not
considered students. When students have been
unregistered for some time, departments may ask
them to reinstate to graduate standing and regis-
ter, particularly when they will be consulting with
faculty and using University resources. In some
cases, students will be required to prove they are
still current in the field either by taking classes or
by re-taking their qualifying examinations.

To establish residence a graduate student must
be registered and enrolled in courses of instruc-
tion, research, or study totaling or equivalent to
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at least four units of upper-division or graduate
work during a regular term, or two units of such
work in a summer session.

Students in master’s programs must register a
minimum of three quarters at UCSB, of which at
least one quarter must be a regular session (fall,
winter, or spring quarter). In master’s programs,
attendance in two six-week Summer Sessions
may be substituted for one of the three quarters
of required residence.

The minimum academic residence require-
ment for any doctoral degree is six quarters. Stu-
dents in doctoral programs will spend at least six
quarters in residence at the UCSB campus pursu-
ing a program of full-time study and research;
three consecutive quarters of this residence must
be completed in regular session before advance-
ment to candidacy. In doctoral programs, at-
tendance in two consecutive six-week Summer
Sessions in the same summer may be substituted
for one of the six quarters of required residence.

Language and methodology requirements.
Academic departments set language and meth-
odology requirements for their fields; students
should consult the academic department for
details.

Standards of scholarship. Students must
complete university and departmental require-
ments in a timely manner to remain in good
standing. Only upper-division and graduate
courses in which a student earns grades of A, B,
C, or S may be applied toward the unit require-
ments for graduate degrees. In courses specifi-
cally required for a program—often called core
courses—grades of A or B must be earned for
the course to count toward degree requirements.
Neither lower-division courses numbered 1-99
nor undergraduate independent study courses
numbered 198-199 count toward unit require-
ments for graduate degrees.

Students must maintain a cumulative grade-
point average of at least 3.0 to remain in graduate
status. (Note that some departments set higher
scholarship standards.) Students with less than a
3.0 grade-point average will either be placed on
academic probation or dismissed from graduate
status by the Graduate Dean upon recommen-
dation by the students’ academic department.
Graduate students carrying more than 12 units
of Incompletes, No Record, and/or No Grades
may be placed on academic probation and be-
come subject to dismissal for failing to make
timely progress toward degree completion.

Graduate students must complete coursework
and have a grade reported to the Office of the
Registrar by the end of the term following the
term in which the No Grade, No Record, and/or
I grade was reported. If not completed by the
deadline the No Grade, No Record, and/or I
grade will be changed automatically to an F, NP,
or U as appropriate.

Note: Additional standards of scholarship are
described below.

Degree deadlines and normative time. The
UCSB Graduate Council has set time limits for
degree completion to ensure that students make
timely progress toward completion of their de-
gree objectives. Graduate Council requires that
graduate degrees be granted only to students who
are current in the scholarship of their chosen
field. Students who are not making adequate
progress toward degree completion in terms of

the standards presented below may be dismissed
upon the recommendation of their departments.
Academic departments may set time limits in
addition to the minimum standards described
below.

Graduate Council has set four years as the
time limit for completion of master’s degrees at
UCSB. The University of California time limit
for completion of a doctoral degree is seven years
from the time of admission to graduate studies.
In addition, doctoral students are required to ad-
vance to candidacy for the doctorate within four
years of admission to graduate studies.

Students who exceed one of these time limits
become subject to academic probation and pos-
sible dismissal for failing to make timely progress
toward degree completion.

Students who exceed the degree deadline for
either the master’s or doctorate must prove they
are still current in their field at the time they file
for completion of their degree.

Graduate Council’s degree deadlines are
distinct from normative time, which is the num-
ber of years considered to be reasonable by the
faculty of the department for completion of a
doctorate by a full-time student in that program.
Normative time, which varies by department, is
measured from the time a student begins gradu-
ate studies at UCSB. (See accompanying table for
the normative time established in each depart-
ment.)

Enrollment Requirements. Continuous
registration is required of all graduate students;
the normal courseload for graduate students is
twelve units per quarter. Graduate students must
enroll in at least eight units to be appointed as
graduate student researchers or as teaching as-
sistants, to receive fellowships and most forms
of financial aid, and to be eligible for campus
and extramural benefits and services (University
Housing, Student Health Service, etc.).

In general, there are no reduced fees for a re-
duced courseload. Most lending agencies demand
repayment of loans if a student is not registered
or is carrying less than a normal courseload. The
Immigration and Naturalization Service requires
international students to be engaged in a full
course of study while at UCSB.

Graduate students who fail to register lose all
status as students, including access to the privi-
leges outlined above. Graduate students who
wish to register after a break in enrollment must
petition for reinstatement through the Graduate
Division. Reinstatement is not automatic and
requires the approval of the student’s academic
department; the student’s record will be evalu-
ated in terms of past academic performance and
timely completion of the degree. Students who
wish to reinstate and have exceeded the time lim-
it for completion of the master’s and/or doctoral
degrees must also submit a plan and timetable
for degree completion to their department and
the Graduate Division for review and approval.

Leaves of absence. Under certain circum-
stances, students may petition for a leave of
absence that must be approved by the student’s
department and Graduate Division. There are
six categories of leave: 1) leave for medical emer-
gencies (doctor’s note required); 2) leave for
pregnancy/parenting needs during the first 12
months after the child’s birth or placement in the
home (doctor’s note or verification from place-

NORMATIVE TIMES FOR
COMPLETING DOCTORAL
PROGRAMS AT UCSB

Doctoral Program

Anthropology

Art History

Biochemistry & Molecular Biology

Chemical Engineering

Chemistry

Chicano Studies

Classics

Communication

Comparative Literature

Computer Science

Counseling Psychology

Dramatic Art

Ecology, Evolution, and Marine
Biology

5 Economics

6 Education

5 Electrical & Computer Engineering

English

Environmental Science and
Management

6 Film and Media Studies

French

Geography

5.5 Geological Sciences

Germanic Languages & Literatures

Hispanic Languages & Literatures

History

Linguistics

Marine Science

Materials

Mathematics

Mechanical Engineering

Media Arts & Technology

5 Molecular, Cellular, and
Developmental Biology

Music

Philosophy

Physics

Political Science

Psychology

Religious Studies

Sociology

Speech & Hearing Sciences

Statistics
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*dependent on additional language requirements

**dependent on whether the student entered with
or without a master’s degree

ment agency); 3) leave to deal with emergencies
in the immediate family (explanation of circum-
stances required); 4) military leave for students
required to engage in military service (documen-
tation of call to duty required); 5) Research Leave
for students who will be away from the campus
conducting research and not using faculty time
or University resources (faculty verification
required); 6) A Filing Fee Quarter of Leave for
students who intend to file the thesis or disserta-
tion the quarter of the leave request (faculty veri-
fication required). The above constitute the only
grounds for a leave of absence.

Graduate students studying outside the state
of California for a quarter or more are encour-
aged to consider registering in absentia, which
entitles them to a one-half reduction of the
registration fee and allows them to maintain
continuous registration. Students who do not
register and who do not have a leave of absence




must seek reinstatement if they wish to return to
graduate standing.

Petitions for a leave of absence may be ap-
proved on a quarterly basis up to a career maxi-
mum of three quarters. The three-quarter career
limit for research leave is calculated separately
from the three-quarter career limit for medical,
family emergency, pregnancy/parenting, and mil-
itary leaves. Extensions beyond the three-quarter
career maximum will be granted only in the most
extreme or unusual circumstances. Students who
reach a career maximum of leaves as described
below are still eligible to apply for a filing fee
quarter of leave.

Graduate students who are granted leave are
not eligible for either teaching assistant or gradu-
ate student researcher positions or for campus
fellowships or financial aid. Lending agencies do
not consider a leave of absence a substitute for
registered status.

Transfer of credit. Credit for upper-divi-
sion and graduate courses may be transferred
to UCSB only if the student was enrolled in a
graduate program when the courses were com-
pleted and they have not been applied toward
a degree already awarded. Graduate students
must complete one quarter of residency at UCSB
before they can petition to transfer units earned
elsewhere. With the permission of the Graduate
Division and the academic department, up to
eight quarter-units of credit for courses com-
pleted with a B or better from an accredited col-
lege other than another University of California
campus may be transferred as upper-division
credit toward a graduate degree. Up to twelve
quarter-units may be transferred from another
UC campus. With the exception of courses com-
pleted through concurrent enrollment in UCSB
Extension by applicants for graduate admission,
course titles of transferred units are not reflected
on the UCSB transcript for graduate students,
and transferred units are treated as Passed/Not
Passed and do not count toward UCSB grade
point average.

No transfer credit is allowed for any course
taken as an undergraduate. No courses taken
during UCSB Summer Session will apply toward
a graduate degree or teaching credential unless
admission to graduate standing at UCSB was
effective in the summer or in a previous quar-
ter. Ordinarily, no credit is allowed toward an
advanced degree for units taken while in non-
degree status. (Continuing students who were
on approved leave of absence or had lapsed their
status during the spring are not required to file
a petition to return to graduate standing for the
summer. They should register through Summer
Sessions. Students who had lapsed their status
during the spring and intended to return to grad-
uate standing in the fall must submit a Reinstate-
ment petition to the Graduate Division.)

Students who had formally applied to a UCSB
graduate program at the time they completed
coursework through concurrent enrollment
at UCSB may transfer up to 12 units of credit
and the grade points earned in those units to
their graduate program, if admitted. Students
must petition their academic department and
the Graduate Division for approval. Units taken
through concurrent enrollment prior to filing an
application cannot be transferred.

Graduate students may not take courses

through concurrent enrollment that can be
completed through regular enrollment at UCSB.
If such courses are taken, no unit credit will be
counted toward fulfillment of degree require-
ments set by the UCSB Graduate Council.

Graduate students must receive permission
from the Graduate Division to take “special” Ex-
tension course offerings—i.e., coursework other
than concurrent enrollment courses. Consult
the Graduate Division for a petition and further
information.

Since departments are normally interested in
the competencies attained in previous course-
work rather than in unit credit, students should
consult their academic departments and the
Graduate Division to determine if a transfer of
units is necessary.

Final degree requirements. A graduate degree
cannot be awarded until the student has fulfilled
all Graduate Council and departmental degree
requirements, as determined by degree checks
conducted by the student’s academic depart-
ment and the Graduate Division. The student is
responsible for correcting any deficiencies found
during a final degree check.

Filing fee. All students must be in a fee re-
lationship with the University the quarter their
degree is awarded—i.e., they are either registered
or pay a filing fee. The filing fee is a reduced fee
paid instead of full registration fees the quarter a
student is completing the last requirement for a
degree. Payment of the filing fee does not entitle
the student to any of the privileges and services
that accompany full registration, except for filing.
Doctoral degree candidates may use the filing fee
to file the dissertation. Because paying the filing
fee terminates graduate status, it may be used
only by terminal master’s degree students who
have finished all requirements with the exception
of the comprehensive exam or filing the thesis.
(See section VIII of the Graduate Handbook for
complete information on filing requirements.)

Changes in degree requirements. As research
or new knowledge develops, departmental re-
quirements may change. Departments may ask
students to accept additional or new require-
ments. In general, a student follows the depart-
mental degree requirements set forth at the
time of the student’s admission. If requirements
change, the student is usually given
the option of continuing under the original
requirements or changing to the revised
curriculum.

Master’s Degree
Requirements

In many departments, the master’s degree is
looked upon as a stage on the path to the doc-
torate. In some programs, students may pursue
a terminal master’s degree. Some departments
provide one track for students who will seek the
doctoral degree and another track for students
who intend to pursue careers outside academia.
Graduate Council’s minimum requirements for
the master’s degree are described below. Individ-
ual departments often impose additional require-
ments. Students should consult the department
for updated and specific requirements in excess
of the minimum requirements.

Degree plans. The master’s degree may be ob-
tained in one of two ways: Plan 1 requires a the-
sis; Plan 2 requires a comprehensive examination
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or project. Departments may offer one or both of
these plans. Students in either plan must satisfy
all departmental and UCSB Graduate Council
requirements. The study plan of every master’s
student must be approved by the department.

Master’s Plan 1, thesis. In addition to the sub-
mission of an acceptable thesis, this plan requires
completion of a minimum of 30 units of upper-
division and graduate coursework, of which at
least 20 units must be at the graduate level (ex-
cluding courses numbered 597 or 598, units for
teaching assistant duties or training, or service as
a graduate student researcher). A maximum of
10 units of the required 20 graduate units may
be in 596 coursework. Some departments also
require completion of an examination at the con-
clusion of coursework.

A master’s thesis committee consists of a
minimum of three tenure-track faculty members
(also called ladder faculty), at least two of whom
must be from the student’s home program. The
chair (or one of the co-chairs) must be from the
student’s home program. Some departments may
require more than three ladder faculty on thesis
committees, including a faculty member from
another discipline. The chair of this committee
advises the student on a course of study and usu-
ally directs the thesis research. The committee
is nominated by the department chair in con-
sultation with the student and approved by the
Graduate Dean. Graduate Council will consider
written requests for exceptions to thesis com-
mittee policy from departments. All committee
members must approve the thesis.

The thesis must meet the formatting and fil-
ing requirements of the Graduate Council. For
details, see the Graduate Division publication,
UCSB Guide to Filing Theses and Dissertations,
available through the Graduate Division website
at www.graddiv.ucsb.edu/pubs/filingguide.shtml.
The student is also responsible for fulfilling
disciplinary norms and requirements affecting
content of theses.

Master’s Plan 2, non-thesis option (com-
prehensive examination or project). This plan
requires completion of at least 36 units of upper-
division and graduate coursework plus either (a)
a comprehensive final examination set by the ma-
jor department and administered by a master’s
committee appointed by the department, OR (b)
a research project supervised by at least one lad-
der faculty member and approved by a project
committee that includes at least two members of
the department’s ladder faculty. No fewer than 24
of the 36 units required for the non-thesis option
must be in graduate courses in the major subject
or in graduate courses related to that subject as
approved by the Graduate Advisor. Teaching and
research practica, 597, or 598 courses may not be
used to meet this minimum unit requirement.
No more than half of the required 24 graduate
units may be in 596 coursework.

Doctoral Degree
Requirements

UCSB offers three doctoral degrees: the Doctor
of Philosophy (Ph.D.), the Doctor of Musical
Arts (D.M.A.), and the Doctor of Education (Ed.
D.). The Ph.D. is not a unit-count degree, but

a research degree awarded upon demonstra-
tion of the student’s academic excellence and
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research capability. To that end, doctoral students
must pass doctoral qualifying examinations to
demonstrate mastery of their chosen field and
produce a dissertation acceptable to the student’s
doctoral committee. Doctoral students normally
follow a plan of study determined in consultation
with their advisors. The D.M.A. is a professional
degree with distinct course, performance, and
research requirements and the Ed.D. degree is a
joint doctoral degree in Educational Leadership
offered in conjunction with Cal Poly, San Luis
Obispo. Specific degree requirements for each
discipline are described in the department’s sec-
tion in this catalog.

Doctoral committees. A doctoral committee
consists of a minimum of three ladder faculty,
two of whom must be from the student’s home
program; additional members from the depart-
ment or from other disciplines may be added
either to meet departmental requirements for ad-
ditional members or at the student’s discretion.
The chair (or one of the co-chairs) must be from
the student’s home program. In some depart-
ments, the same committee conducts qualifying
examinations and supervises work on the dis-
sertation; in other departments separate commit-
tees are nominated. It is not unusual for doctoral
committee membership to change during the
course of a student’s work on the doctorate.

The doctoral committee is nominated by
the department chair in consultation with the
student and approved by the Graduate Dean.
The chair of the committee advises the student
on a course of study leading to the qualifying
examinations and usually serves as director of the
student’s dissertation research. Graduate Council
may consider written requests for exceptions.

Qualifying examinations and advancement
to candidacy. All doctoral students are required
to officially advance to candidacy for the doctor-
ate. In order to officially advance to doctoral
candidacy, students must satisfy all course and
residence requirements; be registered; fulfill for-
eign language and/or methodology requirements
set by the academic department; pass departmen-
tal preliminary and screening examinations; pass
oral qualifying examinations administered by the
student’s doctoral committee (as well as written
qualifying examinations in some departments);
and pay an advancement to candidacy fee of $65
at the Graduate Division. Students who fail to
advance to candidacy within four years of admis-
sion become subject to academic probation and
possible dismissal.

In a few departments, students may petition
for the award of the candidate in philosophy
(C.Phil.) degree at the time they advance for the
doctorate. Students must petition the Graduate
Division for award of the C.Phil. within one year
of passing their oral qualifying examination.

The C.Phil. degree certifies that a student has
completed all doctoral requirements except for
the dissertation. The C.Phil. degree is awarded
only to Ph.D. candidates on recommendation of
departmental faculty in those departments which
have elected and been approved by the Graduate
Council to award the C.Phil. degree. No applicant
will be admitted with a final degree objective of
C.Phil.

Additional standards of scholarship. In addi-
tion to the basic standards of scholarship detailed
above, doctoral students who cannot develop

a satisfactory dissertation research proposal or
form a faculty committee of three members to
supervise the dissertation research may be placed
on academic probation and become subject to
dismissal for failure to make satisfactory progress
toward the degree.

Doctoral students are required to complete
their degree requirements in a timely manner. As
noted above, doctoral students have four years
from beginning a doctoral program to officially
advance to doctoral candidacy and seven years to
complete the doctorate. Academic departments
may set time limits for completion in addition to
the minimum standards established by the UCSB
Graduate Council. Students may be recommend-
ed for dismissal by their respective departments
if they do not make timely progress toward de-
gree completion.

Dissertation and filing requirements. The
doctoral dissertation must be the result of origi-
nal research in the field of the candidate’s spe-
cialization. The candidate’s doctoral committee
determines the acceptability of the dissertation;
all members of the committee must approve the
dissertation. Departments may require a defense
of the dissertation, or waive the defense if ap-
propriate.

The dissertation must meet the formatting
and filing requirements of the Graduate Coun-
cil. Doctoral students may file one copy of their
dissertations electronically. For details, see the
Graduate Division publication UCSB Guide to
Filing Theses and Dissertations, available through
www.graddiv.ucsb.edu/pubs/filingguide.shtml.
The student is also responsible for fulfilling
disciplinary norms and requirements affecting
content of dissertations. Doctoral degree candi-
dates must complete a ProQuest/UMI Disserta-
tion Publishing Agreement, the UCSB Survey of
Doctoral Degree recipients (www.graddiv.ucsb.
edu/exitsurvey), and a Survey of Earned Doctor-
ates (SED) questionnaire available at the Gradu-
ate Division. The Graduate Council requires that
dissertations be published through ProQuest
(formerly Bell & Howell/UMI) to ensure the
widest possible dissemination of knowledge. The
Survey of Earned Doctorates, conducted by the
National Research Council, provides nationwide
information on all doctoral degree recipients,
their fields, their career plans and other pertinent
data. (See section VIII of the Graduate Handbook
for complete information on filing require-
ments.)

Graduate Programs
of Interest

Graduate Program Certificates

Enrolled graduate students at UCSB may pursue
either of two certificates in addition to their
degree. The Graduate Program in Management
practice (GPMP) provides doctoral students a
sound introduction in the fundamentals of busi-
ness management in preparation for successful
careers using their graduate training beyond the
University. The program includes four courses
taught in the College of Letters and Science, Col-
lege of Engineering, and Donald Bren School of
Environmental Science and Management, as well
as a 160-hour internship at an approved organi-

zation. Information is available at www.graddiv.
ucsb.edu/academic/career/mgmt.shtml.

The Certificate in College and University
Teaching (CCUT) is designed for doctoral and
M.EA. students who wish to demonstrate supe-
rior competence and experience in preparation
for teaching at the university or college level.
Certificate requirements include completion or
attainment of a number of teaching-related skills
and experiences culminating in independent in-
struction of an entire class with the support of a
UCSB faculty mentor. Information is available at
www.graddiv.ucsb.edu/academic/ccut.

Intercampus Exchange Program
for Graduate Students (IEPGS)

IEPGS allows qualified graduate students at
UCSB to take advantage of educational oppor-
tunities at other UC campuses. If approved for
IEPGS, students may take courses not available at
UCSB, participate in special programs, or study
with a distinguished faculty member at another
campus for one quarter. Students must meet the
following qualifications to be eligible to partici-
pate in IEPGS:

+ Current student in good standing;

+ Completed a year at UCSB;

+ Maintained a GPA of at least 3.0;

+ Obtained approval of their home depart-

ment.

Education Abroad Program

The Education Abroad Program offers oppor-
tunities for study and research at over 150 insti-
tutions in 35 countries throughout the world.
Graduate students are encouraged to explore
opportunities to meet language requirements

of their degree program, achieve the cultural or
contextual understanding needed for study of

a particular topic, or pursue a research interest
at top ranked institutions in their field of study.
Students must meet minimum requirements for
the program, have completed at least one year of
graduate study at UCSB before departure, and
secure the support of their academic department
and the Graduate Dean. Further information
may be found in the “Additional Academic Pro-
grams” chapter of this catalog or at www.eap.
ucop.edu.

Postgraduate Study for
International Students Through
UCSB Extension

International students who are interested in un-
dertaking advanced study at a major university
in the United States but who are unable to enroll
for the full period of a degree program can apply
to participate in the “Design Your Own Program”
through UCSB Extension. Refer to the website at
www.extension.ucsb.edu/ip for more informa-
tion.

Financing Graduate
Education

UCSB provides three main types of support for
graduate students: fellowship or merit based
support; academic appointments, which provide
either departmental teaching or research assis-
tantships; and need-based support, which is of-
fered through the Financial Aid Office.

All domestic graduate students at UCSB are



required to file the Free Application for Federal
Student Aid (FAFSA) by the March 2 deadline
to be considered for most of the student support
funds. Website: www.fafsa.ed.gov. The FAFSA is
used to compile a “need analysis” that is used in
the determination of all financial support pack-
ages. UCSB’s code is 001320.

UCSB Fellowships

UCSB offers a variety of centrally administered
fellowships for both new and continuing gradu-
ate students. Awards are made to students on
the basis of academic merit and promise of pro-
ductive scholarship. These fellowship packages
are intended to advance the goals of increased
excellence and diversity of the graduate training
programs at UCSB. Some fellowships are multi-
year packages that include a combination of fee
and nonresident tuition payment, stipend sup-
port, and academic apprentice positions. Other
fellowships are single-year packages that include
stipend and fee payment. Additionally, various
fellowships are available to provide support for
travel or research costs, payment of in-state fees,
and support for students who are in the final
stages of their dissertation preparation.

Some fellowships are available to graduate
students based on eligibility criteria such as de-
partment, degree objective or citizenship/legal
residency. A complete list of fellowships for both
new and continuing students, along with a de-
scription of each support package, is available on
the Graduate Division’s website at www.graddiv.
ucsb.edu under the Financial Support heading.

In addition to the centrally administered
fellowships, academic departments have their
own funds available that they may use to recruit
excellent new students and support continu-
ing students. Departmental fellowship support
can be in the form of fee payment, nonresident
tuition payment, and stipends. Students should
consult their academic department for additional
information.

Fellowships for New Students

Incoming students indicate on the application
for admission whether or not they are interested
in being considered for fellowship support.

All candidates are nominated directly by the
academic department. Multi-disciplinary faculty
committees select award recipients. The award
committees look at the departmental ranking
of each nominated candidate, GPA, GRE scores,
letters of recommendation, and each candidate’s
statement of purpose. All fellowship awards are
very competitive.

To be eligible for fellowship awards, students
must have filed their application for admission,
all supporting documents, and the FAFSA by
January 15 or the stated deadline for their de-
partment, if earlier.

Fellowships for Continuing
Students

UCSB offers a variety of fellowships to continu-
ing students in an effort to provide support at the
various stages of a graduate education. Students
may apply directly for some of these awards,
while departments must nominate their students
for others. To be eligible for these fellowships,
students must be registered and in good aca-
demic standing for at least three quarters in their
graduate program at UCSB.

Multi-disciplinary faculty committees select
award recipients. Committee members will re-
view several measures of academic success and
merit such as letters of recommendation; UC
GPA; timely progress toward the degree; evidence
of scholarly production such as publication of
original research in scholarly journals, presenta-
tion of research at scholarly meetings, or musical
performance in public settings. All award selec-
tion processes are very competitive. Students are
encouraged to apply for all fellowships for which
they are eligible.

Student Appointments

Students may seek either academic apprentice
appointments or part-time University staff
positions. Graduate students may work up to
50% time during the academic year. Appren-
tice personnel positions provide training for
future careers in academic settings and are the
largest source of graduate student support on
campus. Graduate students may be appointed

to a variety of apprentice titles. Students apply
directly through their departments for academic
apprentice appointments and through the Cam-
pus Learning Assistance Services for additional
positions. Teaching assistant, teaching associate,
reader, tutor/remedial tutor, and graduate stu-
dent researcher (GSR) positions of at least 25%
pay a salary plus health insurance and partial
payment of fees. A GSR appointment of at least
35% provides a monthly salary plus the payment
of fees, health insurance, and nonresident tuition
if necessary.

Many part-time University staff positions are
also available on campus. Jobs are listed at the
University’s Career Services Office and at the Hu-
man Resources Office. The Financial Aid Office
has information regarding work-study positions.

Need-Based Financial
Support

Graduate students may apply for a variety of
need-based awards including work-study and
loans through the Financial Aid Office. Students
must file the FAFSA (Free Application for Federal
Student Aid found at www.fafsa.ed.gov) each
year and provide the Financial Aid Office with
supplemental information as requested. Ques-
tions about need-based aid should be addressed
directly to the Financial Aid Office, UCSB, Santa
Barbara, CA 93106-3180.

Telephone: (805) 893-2432.

Website: www.finaid.ucsb.edu.

Extramural Funding

There are numerous extramural fellowships
available. In addition to gaining funding for
graduate school, graduate students are encour-
aged to conduct a search of extramural funding
resources as part of their professional training
for life in academia. The funding search may
begin with the Graduate Division’s electronic
funding newsletter, The Source, located at www.
graddiv.ucsb.edu/Source. The Source—created
specifically for UCSB graduate students by the
Graduate Division—provides links to financial
support information, regularly updated listings
of campus competitions and deadlines, national
fellowship announcements, and links to various
funding sources and databases. UCSB subscribes
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to the Illinois Researcher and Information Ser-
vice (IRIS) and Community of Science Funding
Opportunities (COS), extramural funding source
databases with search capabilities (along with in-
structions on how to conduct a search). Links to
IRIS, COS, and additional funding resources may
be found through the Financial Support Section
at www.graddiv.ucsb.edu/financial/awards.htm.
Throughout the academic year, the Graduate Di-
vision sponsors presentations that assist graduate
students in conducting searches and writing ap-
plications for extramural funding.

The Graduate Division publishes funding
opportunities through three electronic mailing
lists (subscribe at www.graddiv.ucsb.edu/Source)
during the academic year: HUMFUND - fund-
ing opportunities for graduate students in the
humanities and fine arts; SOCFUND - funding
opportunities for graduate students in the social
sciences and education); and SEMFUND - fund-
ing opportunities for graduate students in sci-
ence, engineering, and math.

The reference section on the first floor of the
Davidson Library provides a variety of directo-
ries that describe sources of funding and research
opportunities including fellowships, grants,
internships, and jobs. Several useful references
on proposal and resume preparation are also
available.

For assistance with the search and application
for extramural funding, consult www.graddiv.
ucsb.edu/gradlife/funding or contact Academic
Services staff in the Graduate Division at aca-
demics@graddiv.ucsb.edu. For information on
any other aspect of graduate student support,
contact the Graduate Financial Support Section
at financial@graddiv.ucsb.edu.



Student Services and Activities

All students living in university housing have a high-speed data connection.

Various services and activities are available
to UCSB students, including academic
counseling, personal counseling, career planning,
health care, services to international students,
services to students with disabilities, athletic and
recreational activities, and numerous student
organizations.

Additional information about the services
and activities described below may be obtained
directly from the appropriate office.

Student Services

Academic Advising

Many sources of academic advising are available
to students at UCSB. Each college provides advice
to its students on matters such as major selec-
tion, program planning, academic difficulties,
degree requirements, and petitions for exceptions
to requirements. Undergraduate and graduate
advisors are available in each major department
to assist with decisions about majors, careers,
and graduate schools. An honors advisor assists
students who wish to participate in the College of
Letters and Science Honors Program. Telephone:
(805) 893-3109. For academic advising related
to the College of Engineering Honors Program,
please email: honors@engineering.ucsb.edu.
Pre-professional advising is available in the
College of Letters and Science for students con-
sidering careers in business administration and
law. General information is also available to stu-
dents interested in other professional areas such
as architecture, journalism, and social work. A
health professions advisor (telephone: 805/893-
5751) offers special assistance to students who
hope to attend medical school or professional

school in the health sciences. Special advising
services are also available to reentry and non-
traditional students (telephone: 805/893-3109).
Advising is available for those interested in Ge-
virtz Graduate School of Education credentials as
noted below.

The credential advisor in the Gevirtz Gradu-
ate School of Education, Phelps Hall 2517,
telephone: (805) 893-2084, holds meetings to
acquaint students with the teaching credential
program at UCSB. Meetings are held monthly
for those interested in the M.Ed. and Ph.D. in
Counseling, Clinical, and School Psychology
Program. Contact (805) 893-3375 for additional
information.

ACCESS Cards

The ACCESS Card is a full-color UCSB Student
ID/Debit Card. It is used as proof of registration
and to gain entrance into numerous student
services. These include on-campus dining com-
mons, Davidson Library, the computer lab, and
the Recreation Center. It also allows free entry to
athletic events and free rides on the local bus sys-
tem. Students may opt to make a deposit to their
card and use it as a debit card where purchases
are automatically deducted from the balance in
their account. ACCESS is accepted at the UCSB
Bookstore, campus dining and food outlets, the
copy center, the UCen Post Office/Cashier’s, A.S.
Notetaking/Cashier’s/Bike Shop and Parking
Services as well as select off-campus businesses.
The ACCESS Card has a one-time processing

fee of $15 and is replaced free of charge if dam-
aged for any reason. Students may opt for a free
black and white UCSB Student ID Card that has
limited uses. There is a $5 replacement fee if it is
damaged for any reason. Both cards have a $20
replacement fee if lost.

Campus Learning Assistance
Services (CLAS)

Campus Learning Assistance Services (CLAS)
helps students increase their mastery of course
material through tutoring and academic skills
development. CLAS provides small group tutor-
ing in a wide range of lower-division math and
science courses, and limited service in social sci-
ence, humanities, and first-year foreign language
courses. Workshops are offered throughout the
year on notetaking, time management, reading,
exam prep, memory and concentration, and oth-
er study skills. Students can also receive one-to-
one writing assistance with writing assignments
or projects. The CLAS drop-in labs for math and
science, composition, social sciences, foreign
language, and English as a Second Language are
open daily with many of the services extending
into the evening hours. CLAS administrative of-
fices and sign-up areas are located in Building
477 and 300. CLAS also offers nightly tutoring
in the Isla Vista Study Center located in Embar-
cadero Hall.

Telephone: (805) 893-4248.

Website: www.clas.ucsb.edu.

Computing Services

* GOLD System

The GOLD System (Gaucho On-Line Data)
enables students to search for open classes by
instructor, day and time, requirements satisfied,
etc.; register for classes; change their addresses;
view registration information including class
schedule, grades, and registration appointment
times; check fees and financial aid information;
and order official transcripts. The GOLD System
is accessible from the UCSB homepage at
https://gnet.ucsb.edu.

There are computers available for student use
in a number of locations across campus (e.g., the
Davidson Library and the University Center).
These can be used for the GOLD system, student
email, and some other computer applications.

+ Student Email

Free email accounts are provided to all students
by Instructional Computing. U-Mail, the student
email service, is required by both instructors and
university administration. Once you open your
account you can have your U-Mail forwarded

to your Yahoo, Gmail, or any other account of
your choosing. For further information see www.
umail.ucsb.edu or contact the

U-Mail Help Desk at (805) 893-5542.

* Computer Labs

Drop-in computing is provided by Instructional
Computing’s Open Access Lab at Phelps Hall
1513. Other Instructional Computing labs in
Phelps Hall and Kerr Hall are available for drop-
in usage when not in use for instruction. Current
schedules are available at www.ic.ucsb.edu or by
phone at (805) 893-8403.

* Software Workshops
Instructional Computing provides free software
workshops throughout the quarter for a variety



of popular software programs. Visit www.ic.ucsb.
edu or call (805) 893-3002.

* Student Web Publishing

The U-Web service, a subsidiary of U-Mail,
provides web publishing space for all students.
Details are available at www.uweb.ucsb.edu and
at the U-Mail Help Desk.

* Student File Storage

The U-Storage service, also a subsidiary of U-
Mail, provides safe and reliable storage space for
your important files. Details are available at www.
ustorage.ucsb.edu and at the U-Mail Help Desk.

Career Services

Career Services help students identify and pursue
their career goals. Confidential services, provided
by professionals (or peers when appropriate), are
free to all registered students.

Career Planning Services offer career advising,
career testing, career groups and workshops, ex-
plore information about careers and graduate and
professional schools through Career Resources in
both print and internet formats.

Career Employment Services educate students
about work opportunities, resumé writing, in-
terview techniques, and job search strategies; as
well as coordinate on-campus interviews with
employer representatives and provide a reference
letter service for graduate students and under-
graduates applying to graduate or professional
school. Local, state, national, and international
internship information, advice, and placements
are arranged through the Internship Program;
part-time and seasonal job listings are accessed at
www.career.ucsb.edu. Come in to register.

Offerings of workshops, courses, and resourc-
es are designed to help students gain the skills
and information needed for career success.

Services are available in Building 599 as well as
online. Telephone: (805) 893-4411
Website: career.ucsb.edu

Counseling Services

College life can be stressful and difficult. When
you need help sorting out a personal issue, feel
overly stressed, anxious or depressed, Counseling
Services can provide an objective person to talk
with. Particularly if these issues are interfering
with your academic life or causing academic
difficulty, our psychologists can help you clarify
your values, goals, and identify options. Counsel-
ing can also help you in your relationships with
others, and build self-confidence. Meetings are
confidential and no information is released about
your counseling without your written consent.
Counseling Services also provides group therapy
on a number of topics.

Counseling Services also has peer advisors
trained in stress management techniques who
can help you learn to cope with the stresses of
college life. Come visit the egg and massage
chairs for relaxation and stress management. You
can also participate in a Relaxation and Massage
workshop through your residence hall or club.

We look forward to helping you as you navi-
gate your way through UCSB. Our services are
paid for by your registration fee -so please stop
by and visit or look us up at www.counseling.
ucsb.edu.

Dining Services

Dining commons are located near each residence
hall. Residents are offered a choice of meal plans
with their room contracts. Students who live off
campus may purchase meals through a quarterly
contract. Contract arrangements may be made
via the website at www.housing.ucsb.edu/dining/
ocmp-info.htm.

A gourmet coffeehouse, delicatessen, pizza and
pasta restaurant, soup and salad bar, and conve-
nience store are located on the main floor of the
University Center (UCen). On the lower level
are Wendy’s, Panda Express, and Chilitos, which
serves Mexican food. All UCen dining facilities
are open weekdays, some late into the night, and
several are open weekends. In addition to those
located in the UCen, there are several dining
facilities on campus, including two convenience
stores, three gourmet coffee and bakery carts, a
grill cart, and a cafe. The Arbor, a convenience
store located near the library, is open seven days
a week and most evenings. ACCESS cards are
accepted at all locations. Telephone: (805) 893-
3773.

Disabled Students Program

The Disabled Students Program (DSP), Student
Affairs and Administrative Services Building
(SAASB) 1201, assists eligible students with
disabilities who have special needs related to
academic accommodation and the completion of
a university degree program. The DSP provides
interpreters, note takers, readers, advising, and
referrals. An inventory of adaptive equipment

is also available. Telephone: (805) 893-2668.
Website: www.sa.ucsb.edu/dsp.

Educational Opportunity Program
(EOP)

EOP counselors assist all students, while focusing
on low-income first-generation college students
over the course of their undergraduate careers,
in clarifying and addressing their academic, per-
sonal, career, and financial concerns. They assist
students in their negotiations with the institu-
tion and act as intermediaries, when necessary.
Assistance for entering freshmen begins with

the Summer Transitional Enrichment Program
(STEP), a two-week in-residence experience.
STEP participants receive English and math
instruction, and enroll in an academic success
course that focuses on time management and
understanding the university system. Other ser-
vices include those that are designed to provide
freshmen with ongoing academic-year support in
the residence halls through learning groups that
have an academic discipline and a career explora-
tion focus.

EOP counselors also assist second-, third-,
fourth-, and fifth-year students (including trans-
fer and re-entry students) through advising,
creation of study and extracurricular plans, goal
setting, and the sponsoring of academic pro-
grams. The goal is to advise and prepare students
at each respective class level for their post-gradu-
ation plans of graduate/professional school ad-
mission or entry into the work force.

EOP staff members provide cultural programs
that facilitate interaction/collaboration among
students of all cultural/ethnic backgrounds, al-
lowing them to gain an understanding of and
appreciation for similarities and differences in
each other and themselves. Through cultural
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programming, EOP helps to create an environ-
ment that celebrates and promotes the history,
contributions, intellectual heritage, education
and growth of students.

EOP counselors are available to mentor
students as well as offer academic and career
advising, referrals, and information about sup-
port services available on campus and in the
community. For further information about these
services, please contact EOP at (805) 893-4758 or
visit our EOP offices, located in Building 434 and
Building 406.

Graduate Students Association

The Graduate Students Association (GSA)
represents all UCSB graduate students. GSA is
governed by an elected seven-member executive
committee which meets weekly, and an elected
general council of graduate student departmen-
tal representatives whose monthly meetings are
open to all members. GSA executive committee
members sit on and appoint students to various
university committees. GSA also distributes a
monthly newsletter, and schedules a variety of
activities for graduate students. The GSA Lounge
(UCen 2502) is open weekdays from 10 a.m. to 5
p.m. Free bagels and coffee are provided weekly,
making it a congenial location for graduate stu-
dents to unwind or study. In addition, the lounge
is available to student groups who would like a
place to meet. Further information is available
from departmental graduate assistants, the GSA
website at www.gsa.ucsb.edu, or the GSA office,
UCen 2502. Telephone: (805) 893-3824. Email:
gsa@gsa.ucsb.edu.

Housing & Residential Services

Students at UC Santa Barbara have several choic-
es of housing style and location, including resi-
dence halls, apartments, sorority and fraternity
houses, and a housing cooperative, all of which
are located on or within a mile of the campus.
Detailed housing information is available on the
housing website at www.housing.ucsb.edu.

UCSB operates eight residence halls located on
or near the main campus, and space is available
to accommodate all incoming freshmen. Various
meal plans for “all you can eat” meals are offered
in dining facilities close to each residence hall.
Many single students find residence hall living an
excellent opportunity to become involved with
the campus community and meet other students.
The contract process for the residence halls is
handled at Housing & Residential Services on
Channel Islands Road. Telephone: (805) 893-
5513. Email: contracts@housing.ucsb.edu.

Incoming UCSB freshmen admitted for fall
quarter will be sent residence hall information
in mid-May as long as their Statement of Intent
to Register (SIR) is submitted by the campus
deadline.

The Community Housing Office, located in
the University Center, room 3151, serves as a
one-stop resource for rental housing information
and referrals. It is reccommended that transfer
and graduate students start their housing search
here. Telephone: (805) 893-4371 or go to www.
housing.ucsb.edu and select “Rental Listings” or
“Where Can I Live?” You will find information
specific to your needs and links to the Commu-
nity Housing pages. The Survival Guide can be
found at www.housing.ucsb.edu/hchoices/cho-
survival-guide.htm.
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Studying outside the University Center.

The Office of Apartment Living, located in
the Santa Ynez Apartment complex on El Cole-
gio Road, provides university-owned single and
family student apartment information. Univer-
sity-owned apartment rentals are primarily for
continuing upper-division (juniors and seniors)
and graduate students. Students with families
are eligible for Family Student Housing. Families
with children have priority. Apartment Assign-
ment Services can be reached at (805) 893-4021.

Campus Conference Services, located in the
Santa Rosa Administrative Center, provides in-
formation about the use of Housing & Residen-
tial Services’ conference facilities and services in
the summer for organizations with educational
objectives. Telephone: (805) 893-3072.

The Office of Residential Life assists students
who live in the university-owned residence halls.
Students may seek assistance and support from
the professional staff regarding housing, aca-
demic, personal, and social development matters.
The residential education program provides a
quality living experience as well as opportunities
to interact with faculty and staff. The program
sponsors educational programming, interest
halls, Residence Review Board, and the Residence
Hall Association. Telephone: (805) 893-3281. The
office is located in a trailer west of Santa Rosa
Residence Hall.

Office of International Students
and Scholars

The Office of International Students and
Scholars, Building 434, provides academic and
personal counseling and assistance to interna-
tional students. Every non-immigrant student is
required to report to the office; students should
bring passports and visa documents with them.
The office conducts an orientation program at
the beginning of the fall quarter and provides in-
formation about registration, immigration, and
academic and other requirements that will affect
the international student’s stay at the university.
Telephone: (805) 893-2929. Website: www.oiss.
ucsb.edu.

MultiCultural Center

Since 1987 the MultiCultural Center (MCC) has
pursued its mission of promoting cultural aware-
ness and understanding, creating an environment
that will foster a sense of belonging among stu-
dents of diverse cultures, class, gender, and sexual
orientation, as well as international students at
UCSB, and serving as a setting for meaningful
cross-cultural interaction.

Located in the University Center, the MCC
provides a lounge and gallery, meeting rooms, of-
fice space, and a 150-seat theater.

In its quest to promote cultural awareness and
understanding, the MCC offers a broad spectrum
of events including lectures, panel discussions,
films and videos, poetry readings, art exhibits,
and musical, dance, and dramatic performances,
all of which are open to the general public. Ad-
ditionally, the MCC lounge provides a comfort-
able space conducive to studying, relaxation, and
interaction.

Students, staff, faculty, and the community are
invited to visit the MCC and to take advantage of
its many free programs. The MCC is located in
the east end of the University Center, and is open
Monday through Thursday from
8 a.m. to 10 p.m. and Friday from 8 a.m. to
5 p.m. Telephone: (805) 893-8411.

Orientation

New undergraduate students and their parents
are encouraged to attend a one- or two-day ori-
entation program offered at various times during
the summer and prior to the start of each aca-
demic quarter in conjunction with the Colleges
of Letters and Science, Engineering, and Creative
Studies. Orientation participants have the oppor-
tunity to meet faculty, deans, staff, and students;
to learn about student services, academic offer-
ings, and enrollment procedures; and to register
for courses. During the summer, participants
stay in university residence halls and have meals
in the dining commons. For new undergradu-
ates not attending orientation, and for all new
graduate students, orientation meetings are held
during pre-instructional activities at the begin-
ning of each quarter. Details are available in the
Schedule of Classes. Orientation Programs also
offers a variety of activities each fall for new and
returning students. Telephone: (805) 893-3443.
Website: www.sa.ucsb.edu/orientation.

Transportation & Parking Services

Parking Regulations & Permits. UCSB parking
permits are required on all vehicles parked on
campus from 7:30 a.m. to midnight, Monday
through Sunday (seven days per week). Public
parking is prohibited midnight to 5:00 a.m.,
Monday through Sunday (seven days per week).
Permits are not required on university adminis-
trative holidays. Please check the Transportation
& Parking website at www.tps.ucsb.edu for com-
plete, updated parking information.

Parking at UCSB is not assigned; it is provided
on a “first-come, first-served” basis. Faculty, staff,
and students may park in “A,” “S.” or “C” lots with
the appropriate permit.

Short-term permits (such as 3 hour, daily,
evening, and weekend) are sold at the campus
parking office (across from Harder Stadium in
Lot 30), and from permit dispensers located
throughout campus.

Long-term permits (such as annual and quar-

terly) are sold online via the permitstore.com
at www.tps.ucsb.edu, or at the campus parking
office.

Valid parking permits are required in all
time zones from 7:30 a.m. to midnight, Monday
through Sunday (seven days per week). This in-
cludes the time zones in front of on-campus resi-
dence halls. For current rate information, please
visit our website at www.tps.ucsb.edu.

Valid parking permits are required at all times
(7 days per week) in areas marked “Enforced At
All Times,” “Reserved,” and “Restricted.” This
includes:

« Service Areas marked 24-Hours

* Restricted Service Areas

« Accessible (Disabled) Spaces (DMV-issued
placard required)

* West Campus / Devereux Loop

* Lot 2 (B-1 residential lot)

* Lot 3 (northwest quadrant of lot, near David-
son Library)

+ Lot 6 (“A” and “A” & “S” in southern part of lot
near MSI)

+ Lot 12 (“A” spaces near Phelps Hall)

* Lot 30 (B-2 residential lot)

* Lot 38 (B-3 residential lot)

A valid parking permit is one that: a) has not
expired, b) is displayed properly (in the lower
left corner on the dashboard/inside of the front
windshield), and ¢) is used to park in a space des-
ignated for that specific type of permit.

Permit Eligibility. Because parking on cam-
pus is extremely limited, students living within
two miles of UCSB (including Isla Vista and
university-owned off-campus housing) are not
eligible to purchase a parking permit. Students
living outside the two-mile limit may purchase a
“C” permit and may park in lots designated “C.”
A limited number of parking permits are sold to
on-campus, residential students.

Residential parking permits and lot assign-
ments are awarded on a first-come, first-served
basis.

Residential Verification Requirement. Verifi-
cation of local residential address, such as a cur-
rent housing lease agreement, is required in order
to purchase a residential student parking permit.
At the time of sale, the student will be asked to
provide proof of local living address, such as a
current housing lease agreement, utility bill, or
BARC statement.

Parking Meters. Parking permits are not valid
in metered spaces (even with a parking permit,
coin payment is still required). Depending on the
lot, the maximum time varies from 20 minutes to
4 hours. Meters only accept quarters.

Campus Liability. Individuals park on cam-
pus at their own risk. Please lock your vehicle.
The University of California shall not be liable
for any risk or loss of, or damage to, property of
individuals, including vehicles or the contents
therein, which may result from the use of campus
parking services or facilities. Additional informa-
tion on UCSB parking rules and regulation is
available from our website at www.tps.ucsb.edu
or by calling (805) 893-7275.

Transportation Alternatives Program (TAP).
Save money on your commute to UCSB! Com-
mute to campus by bike, bus, train, carpool, or
vanpool. TAP will provide “C” status graduate
and undergraduate students living at least two
miles from UCSB with six complimentary days



of parking per quarter as an incentive for doing
their share to clear the air. “G” status graduate
students as well as UCSB faculty, postdocs, and
staff receive up to 57 hours of complimentary
parking per quarter when they join TAP, as an in-
centive for doing their share to clear the air. TAP
is available to all students, staff, and faculty who
qualify for and do not currently own a UCSB
parking permit. (Carpools may share one park-
ing permit.)

TAP can help you optimize your commute in

other ways like:

+ Free faculty/staff use of CarShare vehicles
(two hours at a time)

« Free Santa Barbara County Bike Maps

* Bicycle locker rentals to help protect your bi-
cycle from theft and the elements

* Free showers for bicycle commuters

* Free Bus Schedules

* Free student bus rides on any MTD bus with
current UCSB student identification card

* Free faculty/staff bus rides between a UCSB
worksite and home with a TAP Passport

* Free carpool matchlists for those interested in
forming or expanding a carpool

+ Half-priced carpool parking permits for fac-
ulty/staff carpools

« Vanpools serving Santa Maria, Lompoc, Santa
Ynez, Solvang, Buellton, Carpinteria, Ventura,
and Camarillo. Call (805) 893-2917 for in-
formation on becoming a vanpool rider sub-
scriber (TAP also sells standby rider vanpool
vouchers for $3, each direction)

* Long distance commuter bus information on
the Coastal Express Buses (from Ventura and
Carpinteria), and the Clean Air Express buses
from Santa Maria and Lompoc.

« Free info on the MTD Valley Express bus

serving UCSB from Solvang and Buellton

« Free information on Amtrak commuter trains
to the Goleta depot

« Free shuttle between UCSB and the Goleta
Amtrak Depot (please call 450-4993 to sched-
ule a ride in advance). UCSB does not guar-
antee shuttle service

* Free Emergency Ride Home Program strives
to get TAP members home in case of a per-
sonal emergency or unscheduled UCSB su-
pervisor-approved overtime

To learn more, please visit our website at
http://tap.tps.ucsb.edu or call (805) 893-2917 for
a free commuter consultation on your money
saving options. Please refer to the TAP website
for updated information or visit our office adja-
cent to Parking Services in Bldg. 388, across from
Harder Stadium.

Peer Services

Many students at UCSB provide services to fel-
low students in exchange for work experience
and either academic credit or a stipend. Peer
service opportunities include work as residence
assistants and housing advisors, counseling and
career peers, peer health educators, veterans’ af-
fairs advisors, Financial Aid peer advisors, and
academic peer advisors in the College of Letters
and Science.

Additional opportunities exist in the Com-
munity Service Organization, a civilian extension
of the campus police department; the EOP office;
the Women’s Center; Orientation Programs; and
the rescue team.

Student Grievance Procedures

UCSB is in compliance with all legislation that
seeks to eliminate discrimination toward stu-
dents on the basis of race, color, national origin,
religion, disability, sex,
sexual orientation, or
age. (Sexual harass-
ment is considered

to be a form of sex
discrimination.) Stu-
dents who wish to file
a grievance arising
from alleged discrimi-
nation must do so at
the Office of the Vice
Chancellor for Stu-
dent Affairs, Cheadle
Hall 5203. An outline
of formal student
grievance procedures
is contained in the
Appendix. Sexual ha-
rassment complaints
may be filed with the
Sexual Harassment
Complaint Resolution
Officer, Paula Ru-
dolph, 2121 Cheadle
Hall. Telephone:

(805) 893-2546.

UCSB offers special residence halls for students who share common
interests.
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Student Health

Student registration/health fees support some
services, but there are still additional charges for
these services. To make an appointment, please
call (805) 893-3371. For specific information
regarding fees, call (805) 893-8141. If you have
health questions and would like information or
need help scheduling an appointment, please call
the Nurse Advisor at (805) 893-7129.

Medical Requirements

1. Physicals are required for all intercollegiate
athletes and must be completed at Student
Health.

2. Tuberculosis (TB) skin tests are required for
those admitted to the UCSB teaching creden-
tial program and for those identified as in-
ternational students by their visa status. Tests
may be obtained at Student Health for a fee.

3. State law requires the Hepatitis B vaccination
series be complete by the time of enrollment
if you are 18 years of age or younger. The vac-
cination series requires three injections over a
period of four to six months. If you have not
already completed the full series, it is impor-
tant that you see your local health care pro-
vider now to complete this requirement.

Medical Services For Enrolled Students

Student Health hours are 8:00 a.m.-4:30 p.m.,
Monday through Friday. We are located across
from the Events Center, between the residence
halls and Isla Vista, making it easy to access
health care on campus. We have our own parking
lot with plenty of student parking (C sticker re-
quired) as well as metered parking available.

We offer full-service primary care as well as
limited specialty care. The following are some of
our services available: urgent care, same-day ap-
pointments, women’s health (including annual
exams), internal medicine, psychiatry, rheuma-
tology, orthopedics, pharmacy, laboratory, x-ray,
physical therapy, allergy shots, social work, im-
munizations, travel medicine, wart removal, HIV
testing, minor surgery, accutane therapy, and
health counseling (alcohol & other drugs, nutri-
tion, stress management, eating disorders, sexual
health). To make an appointment, please call
(805) 893-3371.

Eye and/or dental care are provided on a
fee-for-service basis. Please call these two clinics
directly for fee information and appointments:
Dental: (805) 893-2891; Eye: (805) 893-3170.

In the event of an emergency, students should
go directly to one of the local community hospi-
tals. Students should expect to use their medical
insurance to cover expenses. All costs incurred
will be at the student’s expense. Be sure that you
have adequate health insurance coverage. For
information on university-sponsored health
insurance, call the Student Health Insurance Of-
fice at (805) 893-2592. If you need emergency
transportation, call the Campus Rescue Squad at
9-911. There is a charge for this service.

Important Note: Student Health is not
equipped to handle life-threatening emergencies
and does not provide complete 24-hour coverage.
It also does not provide specialty care in many
areas. Therefore, any accidents or illnesses which
cannot be handled by Student Health will be re-
ferred to local hospitals, facilities, or physicians.
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Educational Services

To help students succeed at UCSB, Health
Education offers a variety of services including
academic classes, internships, professional coun-
seling and professional health educators. We offer
group presentations and individual free confi-
dential information and/or counseling, address-
ing alcohol, tobacco and other drug use, eating
disorders, nutrition, relationships, sexual health
and stress management. Classes are organized

by topic and/or interest group, including Greeks,
athletes, RAs and the queer community. Students
who complete training may apply for internships.
For detailed information on Health Education
Services, call (805) 893-2630.

Undergraduate Student Health

Insurance Plan (USHIP)

The UC Regents require all registered students
to be covered by major medical health insurance
while attending school. Students are automati-
cally enrolled in the University’s Undergraduate
Student Health Insurance Plan (USHIP) unless
they complete a waiver form that provides proof
of comparable coverage. The waiver form must
be submitted each year by the specified deadline.
Unless a waiver is granted, students are charged a
USHIP fee as part of their registration.

USHIP provides a complete health-care pack-
age when combined with the services available
through on-campus Student Health.

USHIP is portable, meaning students receive
excellent coverage whether they are on campus,
at home, or travelling. (On-campus Student
Health provides health care to registered students
whether they are enrolled in USHIP or have been
granted a waiver.) Insurance premiums are non-
refundable to students who withdraw from the
university; coverage continues through the end
of the quarter. Students may appeal to have an
insurance payment refunded by contacting Stu-
dent Health directly.

For further information, call Student Health
at 893-2592 to speak with an insurance advisor.
Website: www.sa.ucsb.edu/studenthealth/.

Graduate Student Health Insurance
Plan (GSHIP)

All graduate students are assessed a quarterly fee
for mandatory Graduate Student Health Insur-
ance (GSHIP).

The fee is paid by the appointing department
or unit for Teaching Assistants, Teaching Associ-
ates, Readers, Tutors/Remedial Tutors, and Grad-
uate Student Researchers, who are appointed
25% time (10 hours per week) or more.

All other graduate students must either pay
the fee or waive out of the plan by showing proof
of comparable coverage under another insurance
policy.

The university graduate student health insur-
ance policy provides year-round and world-wide
coverage. Insurance premiums are non-refund-
able to students who withdraw from the univer-
sity; coverage continues through the end of the
quarter. Students may appeal to have an insur-
ance payment refunded by contacting Student
Health directly. Contact the Student Health Ser-
vice Insurance Office for details regarding cover-
age. Telephone: (805) 893-2592.

Payment Plan for Students who waive
out of USHIP (Undergraduate Student
Health Insurance Plan)

PATH (Prepaid Access to Health Care) is an al-
ternative method to pay for health services if you
are not enrolled in USHIP. Rather than paying
for each visit, students can pre-pay their fees. You
can see a practitioner and utilize the lab and x-
ray as many times as needed without paying the
visit and processing fees. By prepaying for servic-
es, you can maximize preventive care and access
treatment by minimizing financial barriers. For
students on financial aid, monies are allocated
for health care and can be applied to PATH. For
more information, call (805) 893-8141.

Office of Student Life

The Office of Student Life houses the Office of
the Dean of Students and the Office of Judicial
Aftfairs to provide a centralized location for stu-

dents to access multiple services. We provide a
staff trained to support student success and ad-
dress a wide variety of needs and concerns that
students articulate while enrolled at UCSB.

Services include advice and support to all class
levels through student mentor teams, freshmen
services, general assistance with problem solving
and referrals, personal emergencies, processing
letters of recommendation, and administrative
withdrawals. We also plan and schedule many co-
curricular activities and educational programs.
The staff assists students and organizations with
leadership training and development, program
planning, fund raising, trustee accounts, publicity
and promotion, and special projects. The Office
of Student Life provides an organization direc-
tory on their Web site which lists the statement
of purpose and contact information for approxi-
mately 300 campus organizations. If you don’t
find an organization that interests you, we can
help you start one. Telephone: (805) 893-4550
or (805) 893-4569. Website: http://www.sa.ucsb.
edu/osl/.

The protection of scholastic integrity and the
prevention of academic dishonesty are funda-
mental to the mission of the Office of Judicial
Affairs. The office provides education about
campus regulations, as well as administering the
campus judicial process. For more information
visit http://judicialaffairs.sa.ucsb.edu/. The office
also provides education and support for vari-
ous forms of discriminatory harassment. Hate
incidents may be reported to the Hate Incidents
Response Coordinator, (805) 893-5016.

Orfalea Family Children’s Center

The Orfalea Family Children’s Center, located

on West Campus, serves the child-care needs of
students, faculty, and staff. The center provides

a high-quality child-care program for children
three months to five years of age in full- and
half-day placements. Tuition varies depending on
the age of the child and the number of days and
hours in attendance. California State Department
of Education grants are available to subsidize
tuition costs for low-income families. In addi-
tion, the center participates in the Federal Food
Program, which provides nutritious meals to
children whose families are income eligible. The
center is open Monday through Friday from 7:30
a.m. to 5:30 p.m. For information and to place

a child’s name on the waiting list, please call the
Children’s Center. Telephone: (805) 893-3665.

UCSB Achievement Program

The UCSB Achievement Program sponsors vari-
ous activities to increase access and provide sup-
port for students interested in the physical and
life sciences, engineering, and the mathematical
sciences. Academic workshops are offered each
quarter of the academic year for students enrolled
in key science, engineering, and mathematics
courses. These workshops bring small groups of
students together with graduate and undergradu-
ate Achievement Program staff to focus on attain-
ing a high level of success in their coursework.
During the academic year and summer, selected
students receive support to carry out advanced
independent projects under the direction of
UCSB faculty. In order to get the experience and
skills needed for advanced work, eligible students
with little or no research experience can apply for
an apprenticeship to work on a team project led
by a graduate student.



The Summer Institute in Mathematics and
Science, an intensive three-week in-residence
experience, is offered in collaboration with the
EOP/Summer Transitional Enrichment Program
(STEP) to entering freshmen with strong high
school preparation in the sciences and math-
ematics.

The Achievement Program Center is located at
South Hall 4631. For more information, students
should call (805) 893-8801.

Veterans Benefit Programs

The Office of the Registrar certifies enrollment
for Veterans Chapter benefit recipients to the
Veterans Administration (VA) Regional Office in
Muskogee, Oklahoma, and applies the California
College Fee Waiver for eligible students.

College Fee Waiver Program

The State of California offers a College Fee Waiver
Program to dependents of service-connected dis-
abled or service-related deceased veterans. This
program is administered by the California Depart-
ment of Veterans Affairs (CDVA).

Benefits are awarded on an academic-year ba-
sis and students are required to reapply each year
for continued benefits. If you may be eligible to
receive these benefits, contact your local County
Veterans Service Office (CVSO). This listing is in
the government pages section of your telephone
book, under “county government.” You may
also call CDVA at (800) 952-5626, or visit their
website at www.cacvso.org to learn more about
this program.

California Fee Waiver letters of eligibility
should be submitted to the Registrar before the
fee payment deadline to avoid late fee penalties.

VA Chapter Benefit Programs

VA Chapter benefit recipients apply for benefits
through the Office of the Registrar and the West-
ern Regional VA Office. All students who apply
must complete the Veterans Benefit Request form
available at www.registrar.ucsb.edu/Intercampus.
htm.

Those seeking initial verification of eligibil-
ity for Chapter benefits should contact the VA
Regional Office, P.O. Box 8888, Muskogee, OK
74402, (888) 442-4551 or online at:
www.GIBILL.va.gov.

For more information regarding any of these
programs, contact the UCSB VA Benefit Program
at Reg-Veterans-Benefit-Programs@sa.ucsb.edu.

Women's Center

The Women’s Center works towards retain-

ing students, staff and faculty and empowering
them to be successful within the academy and
beyond. We strive for an inclusive and equitable
campus community through advocacy, educa-
tion and support services. The Center promotes
an understanding of the role and impact of
gender in our lives and our society. The Center
challenges sexism, racism, heterosexism, ageism,
ableism, classism and other barriers that inhibit
full inclusion and equal power in society. This is
to help people of diverse backgrounds achieve
their intellectual, professional and personal goals
and realize their full potential. Through our pro-
grams we work to support lesbian, gay, bisexual,
transgender, questioning and ally students, staft
and faculty and promote a supporting and ac-
cepting climate regardless of sexual orientation
or gender identity.

Men’s soccer is one of 19 NCAA Division 1
intercollegiate athletics teams at UCSB.

The Center provides lectures, workshops, and
films for all students, faculty, staff and members
of the community. We also have a library; an art
gallery; rape and sexual harassment prevention
education programs; counseling and consulta-
tion services; services for re-entry and transfer
students; and opportunities to meet with schol-
ars, activists, artists, and writers in a comfortable,
inviting place. The Center is located in Building
434. Hours: 10:00 a.m. to 5:00 p.m. Telephone
(805) 893-3778. Website: www.sa.ucsb.edu/
women’scenter.

For more information on lesbian, gay, bi-
sexual, transsexual, or coming out issues please
visit the Resource Center for Sexual and Gender
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Diversity, University Center Room 3137. Hours:
10:00 am - 5:00 p.m. Telephone: (805) 893-5846.
Website: www.sa.ucsb.edu/sgd.

Student Activities

UCSB students have the opportunity to partici-
pate in 300 student organizations. A complete
list of all organizations is available on the Office
of Student Life website at www.sa.ucsb.edu/cam-
pusorgs. Some of the opportunities available to
students are described below.

Alumni Affairs

The UCSB Alumni Association provide ser-
vices to current students as well as to alumni.
The Association’s Family Vacation Center hires
UCSB students as summer staff. An emergency
loan program assists students in financial need.
Alumni Association programs such as chapters,
awards, reunions, travel, the Family Vacation
Center, the quarterly magazine Coastlines, and
career services seek to keep alumni involved
with UCSB. Telephone (805) 893-2288, or visit
the Alumni Association homepage at www.ucs-
balum.com.

Associated Students

Associated Students (A.S.) serves as the official
undergraduate student government and provides
services, employment opportunities and leader-
ship experience. Every undergraduate student is
a member upon payment of required quarterly
registration fees. A.S. Executive Officers and
Legislative Council members, elected annually
each spring, represent students and transmit
student concerns to the campus administration
and academic senate as well as to the appropri-
ate offices within and outside of the UC system.
A.S. provides avenues for student involvement
not only through elected positions, but also
through boards and committees that address a
broad range of issues: environment, women/gen-

The UCSB Recreation Center has two swimming pools, two gymnasia, weight rooms, and
squash and racquetball courts.
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der, academic affairs, investments, concerts and
events, community service, lobbying, and radio
broadcasting.

Associated Students’ services include A.S. Pub-
lications Service, A.S. Ticket Office, A.S. Cashiers,
A.S. Bike Shop, A.S. Legal Resource Center, and
the A.S. Short Term Student Loan Program.

Students are invited to stop by the Associated
Students offices housed in the University Cen-
ter. Telephone: (805) 893-2566. Website: www.
as.ucsb.edu.

Community Affairs Board. Through the
AS/UCSB Community Affairs Board (CAB), stu-
dents can find out about campus and community
volunteer opportunities, nonprofit agency orien-
tation/training, and one-time community service
events. Located in the University Center, UCSB’s
Volunteer Action Center houses over 400 volun-
teer opportunities for students to explore career
options, create social action, and gain practi-
cal experience. CAB connects students to local
nonprofit and human services agencies such as
the Family Literacy Program, Special Olympics,
Big Buddies, HelpLine, and Transition House.
Members of CAB fill leadership positions and
gain valuable practical experience in the areas of
public relations, community outreach, financial
management, fund-raising, and volunteer/non-
profit management. For more information,
please call (805) 893-4296 or stop by the CAB of-
fice in UCen 2523. Website: www.as.ucsb.edu.

Program Board. Associated Students Program
Board presents a wide variety of educational and
cultural events including lectures, concerts, films,
sneak previews, Storke Plaza events, and an an-
nual spring Extravaganza. Students involved in
Program Board gain experience in planning and
organizing events, managing budgets, negotiat-
ing with agents and promoters, running techni-
cal equipment, and working with campus and
community officials. Program Board members
provide leadership to other campus organizations
with event planning assistance and gain first-hand
experience with the entertainment industry. Pro-
gram Board also provides job opportunities for
students as ushers, production crew, and promo-
tion assistants. Telephone: (805) 893-3536.

Student Media. UCSB student publications
include the student newspaper (Daily Nexus),
yearbook (La Cumbre), literary magazine
(Spectrum), journal of undergraduate research
(Discovery), journal of graduate research (Thresh-
olds), and arts magazines (Campus Point and
Experimental Thinking). UCSB also has a radio
station, KCSB-FM and KJUC-FM Cable. Further
information about student media is available in
the Storke Publications Building and in the As-
sociated Students main office.

Exercise & Sport Studies/
Recreation

The Department of Exercise & Sport Studies of-
fers a year-round program of academic classes
and sports-related activities, which meet the
needs of students at all ability levels, including
the physically challenged. Academic programs
include Exercise & Sport Studies minors in
Athletic Coaching, Exercise and Health Science,
Fitness Instruction, and Sport Management and
a curriculum of basic physical education instruc-
tion. Recreation offers an Adventure Program,
Rec Sports (eighteen Sport Clubs, Intramural

Sports), and a variety of open recreational op-
portunities.

The Recreation Center, which includes an
aquatics complex, multi-activity indoor arena,
three fitness centers, racquetball and squash
courts, locker rooms, a climbing wall as well as
two gymnasia, is available for daily use. Addi-
tional facilities include all-weather and natural
turf play fields, Pauley Track, a campus swimming
pool, Robertson Gym, ropes course, climbing wall,
aerobics studio, gymnastic area, sailing center, and
24 tennis courts.

Each quarter the department publishes the
Leisure Review, which includes the schedule for
a variety of programs and recreational classes
such as pottery, stained glass, ballet, swing and
ballroom dancing, yoga, wine tasting, massage,
guitar, and sailing, among others. Telephone:
(805) 893-3738 or (805) 893-2181. Website:
www.essr.ucsb.edu.

Fraternities and Sororities

UCSB hosts over 30 Greek-letter organizations
composed of national and local/regional sorori-
ties and fraternities, many of which maintain
chapter houses in the student community of Isla
Vista. The organizations offer their members
leadership, scholarship, community service, and
friendship opportunities through participation
in a number of on- and off-campus activities. For
more information on Greek life, contact the Of-
fice of Student Life. Telephone: (805) 893-4550.

Intercollegiate Athletics

The primary mission of UC Santa Barbara Inter-
collegiate Athletics is to provide an opportunity
for widespread participation in intercollegiate
athletics and to enhance the student-athlete’s
education through competition at the Division I
intercollegiate level. Because it demands the suc-
cessful integration of intercollegiate competition
with an academic program, the educational expe-
rience of the student-athlete is unique.

In addition, Intercollegiate Athletics is intend-
ed to foster a sense of community among faculty,
staff, and students on campus and to help pro-
vide a reason for friends, alumni, and supporters
in the local area and throughout the state to feel a
part of UCSB.

The university expects its Intercollegiate
Athletics program to provide competitive op-
portunities for both men and women in a variety
of sports.

Intercollegiate Athletics at UCSB is based
upon an educational model, not upon a business
model. The Intercollegiate Athletics program
does not seek to make a profit from its athletic
events, but does seek to generate a considerable
portion of the revenue necessary to support
itself at a level of excellence consistent with the
university’s standards.

UCSB places the highest priority on the aca-
demic progress of student-athletes and provides
support systems to assist them in completing
their degrees.

The primary mission of UCSB is teaching,
research, and service. Associated with this is the
development of the full potential of our students
in both academic and non-academic settings.
The Intercollegiate Athletics program plays a ma-
jor role in achieving this goal.

The Intercollegiate Athletics program at UCSB
is bound by the policies and procedures of the

NCAA and the rules of any conference, league, or
association of which it is a member.

The Intercollegiate Athletics program at UCSB
offers ten varsity sports for men (cross-country,
water polo, soccer, basketball, swimming, track
and field, baseball, golf, volleyball, and tennis)
and nine for women (tennis, volleyball, swim-
ming, track and field, cross-country, softball,
basketball, water polo, and soccer).

All of UCSB’s intercollegiate teams compete at
the Division I level in the NCAA, where many at-
tain national prominence. Telephone: (805) 893-
8613.

Residence Halls Association

The Residence Halls Association (RHA), located
in the San Nicolas Residence Hall lobby, is the
governing body of and for students living in
university-owned residence halls. RHA coor-
dinates social, educational, and multicultural
activities for students living in the residence halls.
For event information or to speak with board
members, call the RHA Office: (805) 893-4877.
Website: rha.housing.ucsb.edu

University Center (UCen)

The UCen is the focal point for student activities
on the UCSB campus. Located within the UCen
are the UCSB Bookstore, eight dining

facilities, a coffee house, a convenience store, a U.
S. Post Office, the UCen Cashier, a copy shop, a
travel agency, meeting rooms, the Corwin Pavil-
ion Conference Center, a video game room, pool
tables, and multiple TV monitors. The UCen also
houses Associated Students, Graduate Students
Association and Lounge, the MultiCultural Cen-
ter and Theater, the Community Housing Office,
and student organization offices. Website: www.
ucen.ucsb.edu.

UCSB women'’s basketball: a fan favorite



Fees, Expenses, and Financial Aid

Billing Office, Student Affairs and
Administrative Services Building (SAASB)
1212; Telephone (805) 893-2155

Financial Aid Office, Student Affairs and
Administrative Services Building (SAASB)
2103; Telephone (805) 893-2432

Website: www.finaid.ucsb.edu

he exact cost of attending the University of

California, Santa Barbara will vary. General-
ly, however, the total undergraduate costs, includ-
ing fees, books and supplies, transportation, and
personal expenses for three quarters on campus
during the 2006-2007 academic year are estimat-
ed to be $23,450 for residents of California and
$42,150 for nonresidents, including international
students. Total graduate student costs including
fees, books and supplies, transportation, and
personal expenses for three quarters off campus
are estimated to be $29,560 for residents of Cali-
fornia and $45,020 for nonresidents. A detailed
breakdown of estimated expenses is available on
the Financial Aid Office website at www.finaid.
ucsb.edu.

The university’s accounts receivable billing
system (known as Billing, Accounts Receivable,
and Collections, or BARC) consolidates debts
owed to the university, including fees, campus
owned housing expenses, and library fines.
Students receive a monthly statement of their ac-
count status whenever they have financial obliga-
tions to the university. Fee payment deadlines are
published quarterly in the Schedule of Classes.

Qualified students are eligible for financial as-
sistance in the form of scholarships, loans, grants,
and/or work-study. For more information on
UCSB financial aid, students can visit the Finan-
cial Aid Office website at www.finaid.ucsb.edu

Quarterly Fees and
Expenses

Fee amounts are summarized in the accompany-
ing chart. Tuition, fees, and other charges are
subject to change without notice by the Regents
of the University of California. Some specific fees
are described below.

Registration fee

The registration fee is the same for both under-
graduate and graduate students. This fee sup-
ports such student services as athletic facilities,
laboratory fees, outpatient care furnished by
Student Health, and counseling and placement
services. This fee is charged whether or not stu-
dents use these services.

Educational fee

The educational fee is paid by all students regis-
tered at UCSB to cover a variety of educational
costs as determined by the regents. With the ap-
proval of the appropriate college dean, under-
graduate students may obtain deficit load (or
part-time) status prior to the beginning of the
quarter. Approval is based upon verifiable reasons
of employment, health, or family responsibility.
Under certain conditions, reduced educational fees

SUMNMARY OF QUARTERLY FEES AND EXPENSES, 2006-2007

Tuition, fees, and other charges listed below are currently proposed fees and have not yet been
approved by the Regents of the University of California. Refer to the Registrar’s website at:

Resident Nonresident ~ Nonresident
Graduate Undergraduate  Graduate
Students Students Students
$245.00 $245.00 $245.00
2,054.00 1,974.00 $2,143.00
—_ 33.23 —_
3.00 3.00 3.00
1.00 1.75 1.00
33.00 12.00 33.00
—_ 2.50 —_
3.00 3.00 3.00
2.00 2.00 2.00
.75 AS. Prgm fee .75
3.00 3.00 3.00
—_ 6.00 —_
5.85 5.85 5.85
_— 2.75 —_—
— 4.00 —_—
9.50 —_ 9.50
—_ 9.00 —_
—_ 34.03 —_—
1.75 1.75 1.75
3.33 AS. Prgm fee 3.33
3.00 3.00 3.00
24.68 24.68 24.68
20.02 20.02 20.02
34.50 34.50 34,50
7.00 7.00 7.00
—_ 7.00 —_—
—_ 1.75 —_
.89 .89 .89
3333 33.33 3333
9.38 9.38 9.38
6.00 15.00 6.00
4.25 4.25 4.25
532.65 209.00 532.65
—_ $5,768.00 $4,898.00

$3,040.88

$8,481.41 $8,027.88

* Health insurance is mandatory. Students can opt out of the program with proof of comparable insurance from another carrier.

www.registrar.ucsb.edu/feechart.htm for the latest fee information.
Resident
Undergraduate
Students
Registration fee $245.00
Educational fee 1,802.00
Associated Students fees

A.S. Program fees 33.23

A.S. Passthrough fees

Child Care Center fee 3.00

Disabled Students Program fee 1.75

Student Health Service fee 12.00

Intramural Sports 2.50

Multicultural Center fee .75

Other (A.S. Administered)

Shoreline Initiative fee 3.00
Arts & Lectures Support fee 2.00
Bicycle Path Maintenance fee AS. Prgm fee
Broida Bikepath fee 3.00
Campus Learning Assistance Svcs fee 6.00
Counseling & Career Services fee 5.85
Educational Opportunity Services fee 2.75
Events Center fee 4.00
Graduate Student Association Fees —
Intercollegiate Athletic Scholarships 9.00
Intercollegiate Athletic Facility fee 34.03
Multicultural Center fee 1.75
Night & Weekend Parking fee AS. Prgm fee
Orfalea Children’s Center fee 3.00
Recreation Center/Aquatics 24.68

Complex/UCen Expansion fee 20.02
RecCen 2 Expansion fee 34.50
Recreational Sports fee 7.00
Student Health Service fee 7.00
Student Life Program fee 1.75
Student Medical Emergency

Relief Fund fee 89
Student Resources Building fee 3333
Transit System fee 9.38
University Center fee 15.00
Women's Center fee 4.25
Student Health Insurance*

(USHIP/GSHIP) 209.00
Tuition for nonresidents** —
Total for California residents $2,541.41
Total for nonresidents

2006 prices not available at time of printing.
** Graduate doctoral students see “Nonresident fee” section on next page.

may be available through the Office of Student Life
for undergraduate students who have advance per-
mission to carry 10 or fewer units a quarter.

Undergraduate Student Health
Insurance Plan (USHIP)

The UC Regents require all registered students
to be covered by major medical health insurance
while attending school. Students are automati-
cally enrolled in USHIP unless they complete a
waiver form and provide proof of comparable
coverage. The waiver form must be submitted
each year by the specified deadline. Unless a
waiver is granted, students are charged a health
insurance fee as part of their registration.
USHIP provides a complete health care pack-
age when combined with the services available

through Student Health located on-campus. In
addition, USHIP is portable, meaning that stu-
dents receive excellent coverage whether they are
on campus, at home, or travelling.

For further information, call Student Health
at (805) 893-2592 to speak with an insurance
advisor.

Graduate Student Health
Insurance fee (GSHIP)

All graduate students are assessed a quarterly fee
for mandatory Graduate Student Health Insur-
ance (GSHIP). The fee is paid by the university
for teaching and research assistants who have ap-
pointments of 25% time (10 hours per week) or
more. All other graduate students are responsible
for the quarterly premium unless they waive out
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of the plan. The completed waiver form must be
submitted to the Student Health Insurance Advi-
sor prior to the registration fee deadline. Forms
are sent to students along with insurance infor-
mation and are also available at Student Health
and at their website at www.sa.ucsb.edu/studen-
thealth. The university graduate student health
insurance policy provides year-round and world-
wide coverage. Contact the Student Health office
at (805) 893-2592 for details regarding coverage.

University Center fee

All students are assessed a University Center
(UCen) fee used to repay construction loans.
Students enrolled in 5.5 units or fewer are eligible
for a full refund of this fee.

Transit Systems fee

The transit systems fee provides unlimited local
Metropolitan Transit District (MTD) bus service
for all registered students. Students may ride
MTD at no charge by showing their ACCESS
card with current registration sticker.

Nonresident fee

Students who have not been classified as legal
residents of California for fee purposes are classi-
fied as nonresidents, and are subject to payment
of a nonresident fee. Graduate doctoral students
should refer to the Appendix concerning the pos-
sible reduction of the nonresident fee. Regula-
tions governing residence determination are also
outlined in the Appendix. Newly admitted and
returning students are required to file a State-
ment of Legal Residence. Questions concerning
residence classification may be referred to the
Residence Deputy in the Office of the Registrar at
(805) 893-3033.

Email: Reg-Residency@sa.ucsb.edu

Additional Fees and
Expenses

Application fee

Every applicant for admission or readmission
must submit a nonrefundable $40 fee with the
application.

Deposit fee

A nonrefundable $100 deposit is required of un-
dergraduates when they return the Statement of
Intention to Register at UCSB. The deposit will
be applied to the registration fee only if students
enroll in the quarter for which they have been
admitted.

Intercampus Transfer fee

Undergraduate students who wish to transfer
from one UC campus to another must pay $40
with their intercampus transfer application.

Parking fees

Fees and parking regulations are subject to
change without notice. For complete information
on parking permits, regulations, services, free
parking incentives available through the Trans-
portation Alternatives Program, etc., see “Trans-
portation and Parking Services” on page 50 in the
“Student Services and Activities” section of this
publication. For rate information, please refer to
our website at www.tps.ucsb.edu.

Schedule A

REGISTRATION FEE REFUND SCHEDULES

The refund schedules are subject to revision, including retroactive revision during the
academic year, without notice by the Federal Government or the Regents of the Univer-
sity of California. Please check the Registrar’s website for the current refund schedule
at: www.registrar.ucsb.edulfeerefunds.htm. Title IV financial aid includes Pell Grants,
Supplemental Educational Opportunity Grant, College Work-Study, Perkins Loan, Direct

Loans, Unsubsidized Direct Loans, and Parent Loans for Undergraduate Students (PLUS).

New students receiving federal Title IV financial aid who withdraw in their first quarter of atten-
dance are eligible to receive the following percentage:*

percentage:*

1st day 2-7 8-18 19-35
or prior days days days
100% 90% 50% 25%

1st day 2-7 8-14 15-21 22-28 29-35 36-42 43 days
or prior days days days days days days or over
100% 90% 80% 70% 60% 50% 40% 0%
Schedule B

All other students (those not eligible for Schedule A refunds) are eligible to receive the following

36 days
or over

0%

* Schedules refer to calendar days, including weekends.

Financial Aid

All students who will need financial assistance

to attend UCSB are encouraged to complete

the financial aid application process. Almost
everyone thinks first of fees and tuition when
considering the cost of a college education. But
this is only part of the overall cost of attending a
university. There are also living expenses, such as
food, housing, books, supplies, transportation,
and personal expenses. These can comprise more
than half of the cost of your education.

At UCSB, we want every admitted student to
be able to attend regardless of his or her financial
circumstances. The University views your educa-
tion as a partnership involving the University,
the state of California, the U.S. government, you,
and your family. The types of financial assistance
programs the University administers include
grants, scholarships, loans, and student employ-
ment. In order to receive an offer of financial aid
from UCSB, a student must be admitted to UCSB
in a degree-granting program. Students enrolled
through UCSB Extension are not eligible.

The Free Application for Federal Student Aid
(FAFSA) is the form that must be completed
and submitted to the application processor to
begin the process of applying for financial aid.
Students who applied in November 2005 for
admission to UCSB (for the 2006-2007 academic
year) were sent the 2006-2007 FAFSA by the UC
Office of the President. The FAFSA is also avail-
able at all high schools, colleges, and universities.
You can also file the FAFSA electronically over
the internet at www.fafsa.ed.gov. In order to file
the FAFSA, you must be either a U.S. citizen or
an eligible non-citizen (as defined in the FAFSA
instructions).

Deadlines

To receive priority consideration for funding
from UCSB and the California Student Aid Com-
mission (CSAC—the agency that administers the
Cal Grant programs), all financial aid applicants
should have filed the FAFSA between January 1,
2006 and March 2, 2006. It is important to obtain
a certificate of mailing from the U.S. Postal Ser-
vice as proof that the FAFSA was filed by March
2,2006. Students may still file the FAFSA after

the March 2, 2006 priority filing deadline, but
they will only be considered for the federal Pell
Grant (undergraduates only) and federal Direct
Loan programs.

Cal Grants

All undergraduate financial aid applicants
without a bachelor’s degree who are California
residents were expected to apply for a Cal Grant
by the March 2, 2006 priority filing deadline. In
addition to filing the FAFSA, new students must
have sent a Grade Point Average (GPA) Verifica-
tion Form to the California Student Aid Commis-
sion (CSAC). If you applied for UC admission in
November 2005, the UC Office of the President
also sent you a Cal Grant GPA Verification Form.
This form is also available at all California high
schools and, from the UCSB Financial Aid Office,
and the Cal Grant website at www.csac.ca.gov.

Refunds

A full refund of fees may be granted to students
who withdraw prior to the first day of instruc-
tion. Students who withdraw on or after the first
day of instruction are eligible to receive partial
refunds according to the schedule of refunds
listed above. Information about refunds, fees, and
deposits is available online at
www.ucop.edu/Fees/fees.html. Fee and refund
information is subject to change without notice.
Financial aid students should refer to page 26 if
they are considering enrolling in a “deficit pro-
gram.”

Taxpayer Relief
Act of 1997

Information on educational tax benefits that may
have an impact on students and their families can
be found in the Appendix.



About the Catalog

he following section of this catalog contains (1) in-

formation about the offerings and requirements of the col-
leges and their individual departments, (2) faculty lists, and (3)
course lists. The overall organization is alphabetical by univer-
sity academic unit (College of Creative Studies, College of En-
gineering, College of Letters and Science, Donald Bren School
of Environmental Science and Management, Gevirtz Graduate
School of Education), and alphabetical by department within
each academic unit, as indicated in the table of contents. Stu-
dents should read the chapter about their college as well as the
entries related to departments of interest.

Because the catalog must be prepared in advance of the
academic year it covers, it may not reflect very recent changes
in courses, requirements, or faculty. The Schedule of Classes,
available in the UCSB Bookstore before the opening of each
new quarter, contains current information about class offer-
ings and instructors and indicates when and where courses are
offered. The Schedule is also available online at www.registrar.
ucsb.edu/soc.htm. Students who want to plan their schedules
before the Schedule of Classes is available should contact indi-
vidual departments to determine when particular courses will
be offered.

Several important matters should be noted:

 Faculty members are occasionally on leave. Department of-
fices are the best source of information about the leave status
of faculty members.

* Prerequisites are preparation needed for success in courses.
These should be noted with care, as they are enforced at reg-
istration. Normally, students will not be able to register for a
course for which they have not met the prerequisite(s) as listed
in the catalog. Instructors may make an exception upon pre-
sentation of evidence of equivalent preparation.

* Some courses are not offered every year; consult the Schedule
of Classes or the department for authoritative information.

* Admission to UCSB does not guarantee enrollment in any
particular class.

How to read course listings:

Each course listing contains the course number, course title,
number of units of credit, name of instructor(s), course pre-
requisites (if any), course enrollment information (if any),
recommended preparation (if any), and course description. A
course in which the instructor is listed as Staff may be taught
by various instructors.

One or more codes (F, W, S, SS) may appear at the end of a
course entry, indicating whether the course is normally offered
in the fall, winter, or spring quarter, or in summer session.

Course numbers are assigned as follows:

* 1-99. Lower-division courses, open to all UCSB students;
especially appropriate for freshman and sophomore students;
may not be taken for upper-division or graduate credit.

* 98-99. Independent studies courses open to lower-divi-
sion students. A student may take up to 5 units per quarter,
15 units per year, and 30 units total in all 98, 99, 99AA-
77,198,199, and 199AA-ZZ independent studies courses
combined. Graduate students will not receive credit toward
advanced degrees for these courses.

* 100-199. Upper-division courses, ordinarily open to
students who have satisfied the prerequisites specified in
catalog descriptions of these courses. Prerequisites may
include appropriate prior college-level courses or their
transfer equivalents, completion of six terms of college
work, or a combination of six terms of college work and
appropriate prior college courses. Generally, upper-division
courses are not recommended for freshman students. No
graduate course credit is allowed for upper-division courses
even if additional work is completed, but a limited number
of upper-division courses may be applied in fulfillment of
graduate degree requirements.

* 198-199. Independent studies courses are open to stu-
dents who (1) have attained upper-division standing (or
are approved lower-division students in the College of
Creative Studies), (2) have at least a 3.0 grade-point aver-
age for the preceding three quarters, (3) can demonstrate
appropriate academic background, and (4) have obtained
necessary approvals as outlined in the Schedule of Classes.

A student may take up to 5 units per quarter, 15 units per
year, and 30 units total in all 98, 99, 99AA-ZZ, 198, 199, and
199AA-Z7 independent studies courses combined. Gradu-
ate students will not receive credit toward advanced degrees
for these courses. Unit limits are different for College of
Creative Studies majors and are explained in its section of
this catalog.

* 200-299. Graduate courses, ordinarily open only to
graduate students who have completed at least 12 upper-di-
vision units related to the subject matter of the course. Ex-
ceptionally well qualified undergraduates, with at least 12
units in the subject and a cumulative grade-point average
of 3.0 or higher, may petition to enroll in graduate courses.

* 300-399. Professional preparation courses primarily of-
fered in the Gevirtz Graduate School of Education and
the graduate program in Media Arts & Technology. These
courses are not applicable to the bachelor’s degree in the
College of Letters and Science.

* 400-499. Other professional courses (offered by the Don-
ald Bren School of Environmental Science & Management
or the Gevirtz Gradute School of Education). These courses
are not applicable to the bachelor’s degree in the College of
Letters and Science.

* 500-599. Courses reserved for advanced study and re-
search, including but not limited to individual study, spe-
cial topics, group projects, and practica involving teaching
assistants or graduate student researchers.



College of Creative Studies

Building 494, Telephone: (805) 893-2364

E-mail: info@ccs.ucsb.edu
Website: www.ccs.ucsb.edu

Dean: Bruce H. Tiffney
Associate Dean: Armand Kuris

he College of Creative Studies at

UCSB is unique in the University

of California. The adjective “cre-
ative” is not intended to suggest that stu-
dents create their own majors, although
there is a great deal of flexibility in the
Creative Studies programs. Rather, the
Creative Studies major is for talented
students who are committed to advanced
and independent work in one of the disci-
plines represented in the college. Each of
the approximately 300 students enrolled
in the college enjoys close individual
advising and conscientious academic at-
tention from a faculty committed to un-
dergraduate teaching. Courses offered by
the college are designed to allow students
to rigorously explore or even modify a
field of knowledge rather than merely ex-
pose them to a predetermined quantity of
fixed subject matter. Through intense cre-
ative work and research projects typically
reserved for graduate school, students ac-
quire a thorough comprehension of their
discipline and are encouraged to begin
making original contributions to the field.
Most classes in the college are tutorials
and small seminars.

In addition to taking courses within the
College of Creative Studies, students are
guided and encouraged to work within
academic departments in the Colleges of
Letters and Science and Engineering, tak-
ing full advantage of the many courses,
extensive research equipment, facilities,
and expertise available at UCSB.

Students choose one of the eight em-
phases offered by the College of Creative
Studies when they apply for admission.
The flexibility in curricular design, how-
ever, allows considerable latitude. Ambi-
tious students occasionally complete two
emphases. When appropriate to their
educational goals, students may choose
to complete both a CCS major and a
major in either the College of Letters and
Science or the College of Engineering.
Students also have the option to complete
one of the many minors now available
through the College of Letters and Sci-
ence.

Most Creative Studies courses are open
to students from other UCSB colleges,
although CCS students normally have
priority. Permission of the instructor is
required to remain enrolled in the course.
Because Creative Studies course offerings
are not published in the quarterly Sched-
ule of Classes, students should contact
the college office for registration details
or refer to the College’s homepage at ccs.
ucsb.edu.

The college publishes the annual Col-
lege of Creative Studies Announcement,
containing detailed information and an
application. It may be obtained, along
with additional information, from the
college office.

Emphases and Degrees

Students may earn the bachelor of arts degree in
Creative Studies with an emphasis in art (paint-
ing, sculpture, or book arts), biology, chemistry,
literature, mathematics, music composition, or
physics. They may also earn the bachelor of sci-
ence degree in Creative Studies with an emphasis
in chemistry, computer science, mathematics, or
physics. Qualified students may apply to earn the
bachelor of science/master of science degrees in
computer science (with the B.S. earned in CCS
and the M.S. in the College of Engineering).

Art (painting, sculpture, or
book arts)

Serious students who want to be artists may con-
sider the CCS art program, where they can work
with professionals in their field. The faculty con-
sists of working artists, selected on the basis of
the recognized quality of their art. The program
emphasizes development of individual, literate
artists.

Biology

Students interested in laboratory and field re-
search might wish to consider the CCS biology
program. It is designed to meet the needs of stu-
dents who show promise of being able to begin
advanced work early in their undergraduate ca-
reers. Biology students are expected to engage in
independent research from the first year on.

Chemistry/Biochemistry

This program is ideal for students who are impa-
tient to get into the laboratory and begin research
in chemistry or biochemistry. Undergraduates

in the CCS emphasis can extend their study of
chemistry and biochemistry to a level of inquiry

usually associated with graduate school, as they
build a foundation of fundamentals and partici-
pate in research projects.

Computer Science

The CCS computer science emphasis provides
an accelerated curriculum covering mathemati-
cal foundations and programming techniques,
quickly leading to more advanced upper-division
courses. The broad spectrum of upper-division
courses that are offered provides both depth and
breadth necessary for future research in com-
puter science.

Literature

The literature program is for students who have
a genuine passion for reading and writing. The
readings include major literary figures, periods
and genres represented in English, American, and
foreign literatures (both in translation and in the
original). There are also creative writing courses
that emphasize both verse and narrative prose.

Mathematics

The CCS mathematics program is a special
curriculum designed to provide a format for
aspiring mathematicians to discuss and solve
non-routine problems in the various areas of
mathematics. The curriculum was developed to
accommodate students who are able to move to

a high level of mathematical inquiry at a pace
faster than the usual university curriculum would
allow.

Music Composition

The CCS music composition program con-
centrates on various idioms and techniques of
twentieth-century music as they are used in
“serious” or “concert hall” works. The instructors
are working composers who are concerned with
helping students develop their compositional
abilities through tutorials, small seminars, and
special projects.

Physics

This program is for physics students with in-
quisitive minds. Participation is a key factor in
the classroom, developing students’ physical
intuition and honing the ability to think on one’s
feet. The CCS physics program is designed to
develop breadth and depth of understanding and
provide a solid preparation for undergraduate
research and graduate work.

Admission

Candidates for the college must meet the en-
trance requirements of the University of Califor-
nia and must complete an additional, separate
application to the College of Creative Studies.



Before a final decision regarding an applicant’s
enrollment in the College of Creative Studies will
be made, a letter of application and transcripts of
the applicant’s scholastic record must be received
by the college. Two letters of recommendation
are required to apply for most emphases. Can-
didates in the arts will submit work in evidence
of talent: a slide portfolio of original work for
art; fiction and/or poetry, and critical papers for
literature; written scores of musical compositions
for music. Work in evidence, such as examples of
independent research, is helpful but not essential
for candidates in mathematics and the sciences.
Transfer. Students may apply at any time for
transfer into another academic unit of the uni-
versity, with appropriate credit granted for their
standing in the college. Those applying for trans-
fer to the college, if accepted, will be enrolled at
the equivalent College of Creative Studies level.
Students are normally expected to spend at least
six quarters enrolled in the college to receive a
degree from the College of Creative Studies.

Grading and Unit
Requirements

The grading system in the college is focused on
accomplishment. It is a combination of pass/no
record and variable unit credit. A pass in a college
course is given only for work completed at above-
average (3.0 or higher) level. For each course in
the college, the student may receive any number
of units from 0 to 6. Zero (0) is No Record—the
course is not recorded on the student’s transcript;
any number of units from 1 to 6 is Pass. In each
course the student enrolls for the specific num-
ber of units of work (up to a maximum of six)
planned for that course, but at the end of the
quarter the instructor makes the final determina-
tion of the unit value of the student’s work.

Courses taken outside the College of Creative
Studies will be graded according to the grading
system of the college in which the courses were
taken. Students must maintain a 2.0 grade-point
average in courses taken for letter grades outside
the College of Creative Studies.

Each unit of credit earned is counted toward
graduation; 180 quarter-units of credit qualify
the student to be evaluated for graduation with
a bachelor of arts degree or a bachelor of science
degree in the College of Creative Studies.

Degree Requirements

To receive a bachelor of arts or bachelor of sci-
ence degree from the College of Creative Studies,
a student must meet two sets of requirements:
university degree requirements and college de-
gree requirements.

University Degree
Requirements

All undergraduate students must satisfy the
Subject A—English Composition, American His-
tory and Institutions, units completed, academic
residency, and grade-point average requirements.
These requirements are described fully in the
chapter “Undergraduate Education at UCSB.”

College Degree
Requirements

Creative Studies students work closely with their
advisors to establish which courses they will
complete for their emphases. When necessary,
CCS students may take basic or introductory
courses in the College of Letters and Science to
prepare for advanced work.

In addition to completing an emphasis with
the guidance of an advisor, each student must
fulfill the College of Creative Studies general
education requirements. These are designed to
accommodate individual interests while still
ensuring that each student acquires a broad edu-
cation. Each student is required to complete a)
two courses in fields related to the student’s em-
phasis, as determined in consultation with a CCS
advisor; b) eight courses broadly distributed in
fields unrelated to the student’s emphasis, as de-
termined in consultation with the advisor. These
may be selected from courses offered by the Col-
lege of Creative Studies, the College of Letters
and Science, and the College of Engineering.

One of these courses must fulfill the ethnicity
requirement: a course that concentrates on the
intellectual, social, and cultural experience and
history of one of the following groups: Native-
Americans, Afro-Americans, Chicanos/Latinos,
Asian-Americans. This course may be selected
from a list of courses that fulfill the ethnicity re-
quirement offered through the College of Letters
and Science, or it may be a College of Creative
Studies course that is classified as such.

Students in the college work closely with their
advisors, reviewing their planned courses of
study each quarter. Contingent upon completion
of all requirements, the advisor recommends the
student for graduation. Final certification for
graduation is vested in the College of Creative
Studies Executive Committee.

CCS encourages participation in UC’s Educa-
tion Abroad Program which has sites in more
than thirty countries around the world. Course
work completed abroad counts toward major
and elective requirements and many quarter- and
semester-long programs accommodate students
who have not previously studied a second lan-

guage.
Faculty

Adebisi Agboola, Ph.D., Columbia University,
Associate Professor (number theory)

Steven Allaback, Ph.D., University of Wash-
ington, Professor (fiction, American literature,
fiction writing)

Caroline Allen, M.A., UC Santa Barbara, Lec-
turer (literature)

Donald Aue, Ph.D., Cornell University, Associate
Professor (organic chemistry)

Laurel Beckman, M.FA., California Institute of
the Arts, Assistant Professor (2D integrated digi-
tal media, core foundation studies)

Robyn Bell, Ph.D., UC Santa Barbara, Lecturer
with Security of Employment (literature)
Kum-Kum Bhavnani, Ph.D., Cambridge
University, Professor (third-world women, cultural
studies, feminist studies, critical ethnography,
critical psychology)

Gary H. Brown, M.FA., University of Wiscon-
sin, Madison, Professor (drawing and painting,
journaling)
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David Cannell, Ph.D., Massachusetts Institute of
Technology, Professor (physics)

Peter R. Cappello, Ph.D., Princeton University,
Professor (JAVA/internet-based parallel
computing, multiprocessor scheduling, market-
based resource allocation, self-directed learning)

Jorge L. Castillo, Ph.D., Harvard University,
Associate Professor (19™- and 20™"-century Latin
American literature, Latin American poetry,
history of ideas)

Dan Connally, M.FA., UC Davis, Lecturer (art)
Daryl Cooper, Ph.D., University of Warwick,
Professor (topology, group theory)

Richard Corum, Ph.D., UC Berkeley, Lecturer
(literature)

Omer Egecioglu, Ph.D., UC San Diego,
Professor (computer science)

Stuart C. Feinstein, Ph.D., UC San Francisco,
Professor (molecular cell biology and neurobiol-
ogy)

Kathleen Foltz, Ph.D., Purdue University, As-
sociate Professor (cellular and molecular biology,
marine invertebrate development)

John Foran, Ph.D., UC Berkeley, Professor (de-
velopment and social change, Middle Eastern
studies, Latin American studies, comparative his-
torical methods, social theory, political sociology,
social movements, cultural studies)

Kip Fulbeck, M.FA., UC San Diego, Professor
(performance studies, video)

Jeremy Haladyna, Ph.D., UC Santa Barbara,
Lecturer with Security of Employment (music
composition)

Richard D. Hecht, Ph.D., UC Los Angeles, Pro-
fessor (history of religions, Judaic studies)
Gretchen Hofmann, Ph.D., University of Colo-
rado, Associate Professor (marine animal physiol-
0ogy)

Leslie A. Hogan, D.M.A., University of Michi-
gan-Ann Arbor, Lecturer (music composition)
Murat Karaorman, Ph.D., UC Santa Barbara,
Lecturer (computer science)

Armand Kuris, Ph.D., UC Berkeley, Professor
(parasitology, marine ecology)

Leroy Laverman, Ph.D., UC Santa Barbara,
Lecturer with Potential Security of Employment,
(chemistry)

Suzanne lJill Levine, Ph.D., New York University,
Professor (Latin American literature, comparative
literature, literary translation)

Shirley Geok-Lin Lim, Ph.D., Brandeis Univer-
sity, Professor (Asian American literature, post-
colonial literature, ethnic and feminist writing)
Darren Long, Ph.D., Cambridge University, Pro-
fessor (low-dimensional topology)

James McKernan, Ph.D., Harvard University, As-
sociate Professor (algebraic geometry)

Jane Mulfinger, M.A., Royal College of Art,
London, Lecturer (art)

John Nathan, Ph.D., Harvard University, Profes-
sor (modern Japanese fiction and film)

Hank Pitcher, Senior Lecturer with Security of
Employment (art)

Harry Reese, M.A., Brown University and UC
Santa Barbara, Professor (printmaking)
Francesc Roig, Ph.D., Amherst, Senior Lecturer
with Security of Employment (physics)

Martin Scharlemann, Ph.D., University of Cali-
fornia, Berkeley, Professor (topology)
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Barry Spacks, M.A., Indiana University, Visiting
Professor (English, creative writing)

Bruce H. Tiffney, Ph.D., Harvard University, Pro-
fessor (evolutionary biology, paleobotany)
Robert R. Warner, Ph.D., Scripps Institution of
Oceanography, Professor (marine ecology)

John Wilson, Ph.D., UC Santa Barbara, Lecturer
(literature)

Emeriti Faculty

William Ashby, Ph.D., University of Michigan,
Professor (French, linguistics)

William Kraft, M.A., Columbia University,
Professor (music composition)

John Ridland, Ph.D., Claremont Graduate
School, Professor (writing, poetry)

Charles Ryavec, Ph.D., University of Michigan,
Senior Lecturer with Security of Employment
(mathematics)

Max Schott, M.A., UC Santa Barbara, Lecturer
Emeritus (literature)

Logan Speirs, M.A., Cambridge University,
Associate Professor (English and comparative
literature)

Alan Stephens, Ph.D., University of Missouri,
Professor Emeritus (English)

Max Weiss, Ph.D., University of Washington,
Professor Emeritus (mathematics)

Adrian Wenner, Ph.D., University of Michigan,
Professor Emeritus (biology)

Rosalind Wholden, M.FA., UC Los Angeles,
Lecturer (art history and criticism)

Creative
Studies
Courses

The following list consists of the kinds of courses
offered in the college. Art CS 101, for instance, is
“Drawing and Painting.” In any quarter there
might be as many as 10 sections, each a different
course—e.g., “Abstract Painting,” “Figure Draw-
ing,” etc. Students may enroll for different sections
simultaneously.

Since these courses are arranged and scheduled
after the Schedule of Classes has been printed, in-
terested students should inquire about CCS courses
at the beginning of registration for the subsequent
quarter. Further information, including detailed
descriptions of courses, is available at the College of
Creative Studies, or on the CCS homepage at ccs.
ucsb.edu.

Art

CS 15. Art Colloquium
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Students receiving credit will present talks in their
field on material arranged in consultation with the in-
structor. Credit assigned by the instructor will reflect the
extent and quality of participation. (last offered S02)

CS 101. Drawing and Painting
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated each quarter for credit.
Emphasis on the practice and development of mak-
ing paintings and drawings.

CS 102. Themes
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated each quarter for credit.
Drawing and painting in sequences, and according
to themes.

CS 104. Prints
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated each quarter for credit.
Emphasis on practice in graphic media (e.g., etch-
ing); various methods and materials utilized will be
determined by particular faculty interest.

CS 105. Book Arts
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

The study and practice of typography; letterpress
printing; both traditional and experimental uses of the
printing press; and the book arts.

CS 106. Art Symposium
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated each quarter for credit.
A continuing series of lectures and presentations by
artists and professionals closely associated with the arts.

CS 107. History, Theory, and Criticism
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Non-studio emphasis on historical, theoretical, and
contemporary ideas and issues. A range of concepts will
be discussed, from various approaches, according to the
particular interests of faculty and students.

CS 110. Graphic Study of the History of
Graphic Ideas: Drawing

(1-6) STAFF

Prerequisite: consent of instructor.

May be repeated each quarter for credit.

The surviving works of art from the paleolithic pe-
riod until now constitutean existing order that may be
considered the proper material for study by aspiring
draughtsmen and painters. Art CS 10 emphasizes draw-
ing. (last offered FO1)

CS 111 Graphic Study of the History of
Graphic Ideas: Painting

(1-6) STAFF

Prerequisite: consent of instructor.

May be repeated each quarter for credit.

The surviving works of art from the Paleolithic period
until now constitute an existing order that may be consid-
ered the proper material for study by aspiring draughts-
men and painters. Art CS 11 emphasizes painting. (last
offered FO1)

CS 112. Special Topics
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

This special studies course allows faculty to design
and execute courses that reflect their particular research
and teaching.

CS 120. Sculpture
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Practice in the design and development of making a
sculpture using various materials as determined by par-
ticular faculty interest.

CS 125. Sculpture-Related Studies
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Non-studio emphasis on generation and development
of images, ideas, and imagination through field trips,
slides, presentations, and videos. Primarily for sculptors.

CS 150. Elements of Filmmaking/Video
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Practice in theory and technique of filmmaking or vid-
eo. Students learn to use the basic equipment, and make
films or videos both individually and in collaboration. Me-
dium utilized is determined by particular faculty interest.

CS 199. Independent Studies
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated for credit. Creative Studies students
may enroll in a maximum of 24 units of Independent
Studies courses per year, with a maximum of 45 units
counted towards graduation.

Serious independent study in art with consenting
faculty member.

Biology

CS 10. Biology Colloquium
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Students receiving credit will present talks in their
field on material arranged in consultation with the in-
structor. Credit assigned by the instructor will reflect the
extent and quality of participation.

CS 101. Models and Experiments
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Interplay between models and experimentation in
the development of an understanding of the principles
of biology.

CS 102. Laboratory Project
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated each quarter for credit.
Set up by the student in consultation with the instruc-
tor, and concluding with the student’s report of progress.

CS 103. Reading Project
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Set up by the student in consultation with the in-
structor, and concluding with the student’s report of
progress.

CS 109. Advanced Independent Research
(1-6) STAFF
Prerequisite: consent of instructor.

Independent research on an original subject under
faculty supervision carried out in a biology faculty
research group. These advanced projects will attempt
research of publishable quality; generally resulting in the
preparation of a written report or manuscript for publi-
cation. (last offered FO1)

CS 199. Independent Studies
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated for credit. Creative Studies students
may enroll in a maximum of 24 units of Independent
Studlies courses per year, with a maximum of 45 units
counted towards graduation.

Serious independent study in biology with consent-
ing faculty member.

Chemistry/
Biochemistry

CS 101. Major Unsolved Problems
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Study of some of the major unsolved problems in
chemistry, with the aim of developing general experi-
mental and theoretical approaches to these problems.



CS 102. Project
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated each quarter for credit.
Investigation of a specific problem in chemistry, set
up in consultation with the instructor, and concluding
with the student’s report of progress.

CS 103. Seminar
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated each quarter for credit.
Presentation and critical discussion of topics in
chemistry.

CS 104. General Chemistry Seminar
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated each quarter for credit.
Accelerated course in general chemistry. (last of-
fered FOT1)

CS 106. Organic Chemistry Seminar
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated each quarter for credit.
Accelerated course in elementary organic chemistry.
(last offered FO1)

CS 107. Organic Chemistry Laboratory
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated each quarter for credit.
Laboratory and discussion section on organic
chemistry and spectroscopy, taken in conjunction with
Chemistry 7B-C.

CS 199. Independent Studies
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated for credit. Creative Studies students
may enroll in a maximum of 24 units of Independent
Studlies courses per year, with a maximum of 45 units
counted towards graduation.

Serious independent study in chemistry with con-
senting faculty member.

Computer Science

CS 1A. Computer Programming and
Organization |
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated for credit to a maximum of 8 units.
Introduction to computer science, programming,
algorithms and data structures.

CS 1B. Computer Programming and
Organization Il
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated for credit to a maximum of 8 units.
Object oriented programming, operating systems,
scripting and assembly languages, graphical user inter-
faces.

CS 1L. Programming Laboratory
(1-4) STAFF
Prerequisite: consent of instructor; concurrent enrollment
in Computer Science CS 1A or 1B.

May be repeated for credit.

Laboratory offering hands on Unix and other operat-
ing system experience. Small to large scale software
development projects.

CS 2. Foundations of Computer Science
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated for credit to a maximum of 8 units.
Mathematical foundations of computer science.
Including sets, relations, functions, logic, and combi-
natorics.

CS 10. Computer Science Colloquium
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated for credit.

Students receiving credit will present talks in their
field on material arranged in consultation with the in-
structor. Credit assigned by the instructor will reflect the
extent and quality of participation.

CS 20. Special Topics in Computer Science
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated for credit.

Lectures on a coherent body of computer science
topics which are not usually presented in standard com-
puter science courses.

CS 130A-B-C-D-E-F-G-H. Advanced Topics in
Computer Science

(1-6) STAFF

Prerequisite: consent of instructor.

May be repeated for credit.

Advanced topics courses for advanced undergradu-
ates, covering topics not offered in standard computer
science courses, combining research orientation and
current developments and technologies.

A. Distributed and Network Computing

B. Computer Graphics (last offered FO1)

C. Computer Architecture

D. Operating Systems (last offered FO1)

E. Programming Languages, Systems and Technolo-
gies

F. Mathematical Theory of Computation

G. Software Systems and Technology

H. General (last offered FO1)

CS 140. Projects in Computer Science
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated for credit.

Projects in computer science for advanced un-
dergraduates. Students work with a faculty member
on a research or creative project with the consent of
academic advisor.

CS 150. Group Studies in Computer Science
(1-4) STAFF
Prerequisite: consent of instructor.

May be repeated for credit.

Group studies intended for a small number of ad-
vanced undergraduate students who share an interest
in a topic not included in the regular curriculum.

CS 199. Independent Studies
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated for credit. Creative Studies students
may enroll in a maximum of 24 units of Independent
Studies courses per year, with a maximum of 45 units
counted towards graduation.

Serious independent study in computer science with
consenting faculty member.

General Studies

CS 10. Group Interdisciplinary Studies
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Group studies in an interdisciplinary area, supervised
by a member of the faculty of the College of Creative
Studies.

CS 120. Advanced Group Interdisciplinary
Studies
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated each quarter for credit.
Advanced group studies in focused topics in an
interdisciplinary area, supervised by a member of the
faculty of the College of Creative Studies.
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Literature

CS 15. Literature Colloquium
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Students receiving credit will present talks in their
field on material arranged in consultation with the in-
structor. Credit assigned by the instructor will reflect the
extent and quality of participation.

CS 101. Writing: Verse

(1-6) STAFF

Prerequisite: consent of instructor.
May be repeated each quarter for credit.
Practice in the writing of original verse.

CS 102. Writing: Narrative Prose
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated each quarter for credit.
Practice in the writing of fiction.

CS 103. Writing: Expository Prose
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated each quarter for credit.
Practice in the writing of essays and criticism. (last
offered 502)

CS 105. Literature Symposium
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

A continuing series of lectures, readings, and presen-
tations by faculty, guest writers, and other professionals
in the literary fields.

CS 110. Genres
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Emphasis on the development of literary forms, rep-
resented in the work of major authors, essential tradi-
tions. Exploration of ways genre directs and, discovered
by a topic, takes individual shape. Intensive reading,
substantial exposition.

CS 111. Literary Structure: Chronological
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Emphasis on periods and influences: intervals during
which literary production especially corresponds with
or responds to activity in the culture at large. Extensive
reading and exposition.

CS 112. Literary Structure:
Nonchronological
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated each quarter for credit.
Logical, analogical, cyclical, and repetitive schemes.

CS 113. Subjects and Materials
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Emphasis on style and content of literary texts: critical
investigation of how matter and manner work together in
serious literature. Extensive reading and exposition.

CS 114. Themes and Motifs
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Emphasis on structure and meaning in literary texts:
analytic focus on principles of representation, and on
recurrent features, in the literature studied. Extensive
reading and exposition.

CS 199. Independent Studies
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated for credit. Creative Studies students
may enroll in a maximum of 24 units of Independent
Studies courses per year, with a maximum of 45 units
counted towards graduation.

Serious independent study in literature with consent-
ing faculty member.
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Mathematics

CS 10. Mathematics Colloquium
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Students receiving credit will present talks in their
field on material arranged in consultation with the in-
structor. Credit assigned by the instructor will reflect the
extent and quality of participation.

CS 101. Problem Solving
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated each quarter for credit.
Discussion and solution of nonroutine mathematical
problems.

CS 102. Project
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Set up by the student in consultation with the instruc-
tor, and concluding with the student’s report of progress.
(last offered FO1)

CS 103. Topics in Modern Algebra
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Topics may include groups; modules; vector spaces;
algebras; metric structures on vector spaces; represen-
tation theory; multilinear algebra; graded structures;
universal properties; a survey of important algebraic
structures.

CS 109. Advanced Independent Research
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated each quarter for credit.
Independent research on an original subject under
faculty supervision carried out in a mathematics faculty
reserach group. These advanced projects will attempt
research of publishable quality; generally resulting in the
preparation of a written report or manuscript for publica-
tion. (last offered FO1)

CS 120. Special Topics
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Lectures on a coherent body of mathematical topics
which are not usually presented in standard mathemat-
ics courses. (last offered FO1)

CS 199. Independent Studies
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated for credit. Creative Studies students
may enroll in a maximum of 24 units of Independent
Studies courses per year, with a maximum of 45 units
counted towards graduation.

Serious independent study in mathematics with con-
senting faculty member.

Music

CS 101. Composition
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated each quarter for credit.
Individual instruction in composition, usually for one
hour per week.

CS 102. Analysis: Materials
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated each quarter for credit.
Small group instruction in theoretical subjects (har-
mony, composition, orchestrations, etc.).

CS 103. Analysis: Forms
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated each quarter for credit.
Small group instruction in musical forms and their
development.

CS 104. Aural Disciplines
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated each quarter for credit.
Ear training, dictation, and sight singing. (last of-
fered FO1)

CS 105. Special Topics
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Individual or small group instruction in selected
subjects (individual composers and their works, special
compositional techniques, etc.).

CS 199. Independent Studies
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated for credit. Creative Studies students
may enroll in a maximum of 24 units of Independent
Studies courses per year, with a maximum of 45 units
counted towards graduation.

Serious independent study in music with consenting
faculty member.

Physics

CS 10. Physics Colloquium
(1-6) STAFF

Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Students receiving credit present talks in their field
on material arranged in consultation with the instructor.
Credit assigned by the instructor reflects the extent and
quality of participation.

CS 15A. Introduction to Experimental
Physics
(1-2) STAFF
Prerequisites: Physics CS 31, consent of instructor, creative
studies and physics majors only.

Not open for credit to students who have completed
Physics 3HL.

Covers the essence of experimental research. Stu-
dents study three different systems experimentally,
and write short Physical Review style articles about the
results. Students are responsible for deciding what to
measure, how to analyze data, and what conclusions
can be reached.

CS 15B. Experimental Physics

(1-3) STAFF

Prerequisites: Physics CS 15A, consentofinstructor, creative
studies and physics majors only.

Not open for credit to students who have completed
Physics 4HL or 13BH.

Computer control of experiments. Students learn
LabView, and use it to measure and generate analog
signals using a data acquisition card and a personal
computer. Students ultimately use their computers to
measure and control the temperature of a copper rod.

CS 15C. Experimental Physics

(1-3) STAFF

Prerequisites: Physics CS 15B; consent of instructor; creative
studies and physics majors only.

Not open for credit to students who have completed
Physics 5HL or 13CH.

Design and construction of apparatus, drafting and
computer-aided design. Machine shop practice includ-
ing use of all major machine tools. The class acts as a
team to design and, time permitting, build a scientific
apparatus for a campus research group.

CS 31. Newtonian Mechanics

(1-5) STAFF

Prerequisites: consent of instructor, creative studies and
physics majors only.

Vectors. Kinematics. Newton’s laws of motion. Work
and energy. Conservative forces. Momentum. Conserva-
tion of momentum. Center of mass motion. Collisions.
Systems with variable mass.

CS 32. Mechanics and Waves
(1-5) STAFF
Prerequisite: Physics CS 31.
Oscillatory motion. Rotational motion. Angular mo-
mentum. Gravity and central force motion. Elastic waves.

CS 33. Waves, Kinetic Theory, and
Relativity
(1-5) STAFF
Prerequisites: Physics CS 31 and 32, consent of instruc-
tor.

Sound waves. Fluid dynamics. Kinetic theory of mat-
ter. The Maxwell-Botzmann distribution. Specific heat.
Entropy. The special theory of relativity. (S)

CS 34. Electromagnetism
(1-5) STAFF
Prerequisites: consent of instructor, creative studies
majors only.

Electrostatics. DC circuits. Magnetostatics. Vector
potential.

CS 35. Electromagnetism and Optics
(1-5) STAFF
Prerequisites: Physics CS 34, consent of instructor, creative
studies majors only.

Faraday’s Law of Induction. Magnetic materials. AC
circuits. Maxwell’s equations. Electromagnetic waves.
Ray optics. Wave optics. Diffraction Theory.

CS 36. Quantum Physics

(1-5) STAFF

Prerequisites: Physics CS 34 or 35, consent of instructor;
creative studies majors only.

Wave-particle duality. Photons. Matter waves. The
uncertainty principle. The Schrodinger equation. Poten-
tial wells and barriers. The quantized simple harmonic
oscillator. The hydrogen atom.

CS 109. Advanced Independent Research
(1-6) STAFF
Prerequisite: consent of instructor.
May be repeated each quarter for credit.
Independent research on an original subject under
faculty supervision carried out in a physics faculty
research group. These advanced projects will attempt
research of publishable quality; generally resulting in the
preparation of a written report or manuscript for publi-
cation. (last offered FO1)

CS 120. Laboratory Project
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Set up by the student in consultation with the in-
structor, and concluding with the student’s report of
progress. (last offered FO1)

CS 130. Reading Project
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Set up by the student in consultation with the in-
structor, and concluding with the student’s report of
progress. (last offered FO1)

CS 140. Special Topics
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated each quarter for credit.

Lectures on a coherent body of physical topics which
are not usually presented in standard undergraduate
physics courses.

CS 199. Independent Studies
(1-6) STAFF
Prerequisite: consent of instructor.

May be repeated for credit. Creative Studies students
may enroll in a maximum of 24 units of Independent
Studlies courses per year, with a maximum of 45 units
counted towards graduation.

Serious independent study in physics with consent-
ing faculty member.
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he College of Engineering at

UCSB is noted for its excellence

in teaching, research, and ser-
vice to the community. The college has
an enrollment of approximately 1,500
undergraduate students and 700 gradu-
ate students with a full-time, permanent
faculty of 133. This results in an unusu-
ally good student to faculty ratio and
a strong sense of community in the
college.

Our laboratory facilities, both depart-
mental and in our research centers, are
state-of-the-art, and most are available
to undergraduate as well as graduate
students. UCSB has an unusually high
proportion of undergraduates who are
actively involved in faculty-directed
research and independent study projects.

The college offers the bachelor of sci-
ence degree in five disciplines: chemical
engineering, computer engineering,
computer science, electrical engineering,
and mechanical engineering. Gradu-
ate degree programs are available in:
chemical engineering, computer science,
electrical and computer engineering,
materials, and mechanical engineer-
ing. The undergraduate programs in
chemical, electrical, and mechanical
engineering are accredited by the Engi-
neering Accreditation Commission of
the Accreditation Board for Engineering
and Technology (ABET). The computer
science undergraduate programs are ac-
credited by the Computing Accreditation
Commission of ABET.

The curriculum for the bachelor of
science degree is designed to be complet-
ed in four years. Completion of the four-
year program provides students with
the background to begin professional
careers or to enter graduate programs in
engineering or computer science, or pro-
fessional schools of business, medicine,
or law. Our curricula are specifically
planned to retain both of these options
and to assure that our graduates are
equally well prepared to enter industry

and graduate study. The college and the
university offer a wide variety of career
counseling and job placement services.
The Office of Undergraduate Studies
in Engineering I, Room 1006, provides
academic advising for all undergraduates
in the college. Faculty and academic ad-
visors for the individual majors are also
provided by the respective departments.
The College of Engineering Announce-
ment, which contains detailed informa-
tion about the various programs and
schedules, is published yearly and may
be obtained by writing to the College of
Engineering, Engineering I, Room 1006,
University of California, Santa Barbara,
California 93106-5130. Alternatively, it is
available on the web at: www.engineer-
ing.ucsb.edu/ug/pubs

Mission Statement

The mission of the College of Engineering is

to provide its students a firm grounding in
scientific and mathematical fundamentals;
experience in analysis, synthesis, and design of
engineering systems; and exposure to current
engineering practice and cutting edge engineer-
ing research and technology. A spirit of entre-
preneurship in education, scholarly activity and
participation in engineering practice infuses
UCSB’s College of Engineering.

Admission

Applicants desiring to enter the College of
Engineering must satisfy the general university
admission requirements described in earlier
sections of this catalog. The college strongly
recommends that students who want to study
engineering at UCSB plan their high-school
programs to include the following courses:

English 4 years
U.S. History 1 year
Algebra 2 years
Plane Geometry 1 year
Pre-calculus/calculus 1 year
Physics or Chemistry 1 year
(preferably both)

Foreign Language 2 years

It is strongly recommended that incoming
freshmen complete a computer programming
course prior to enrollment at UCSB.

A high-school student who is admitted to
UCSB and is deficient in one or more of these
prerequisites may be required to complete
equivalent courses at UCSB. Students lacking
these prerequisite high-school courses may be
delayed in entering the upper division and in
graduating.

Supplemental screening for admission to
the College of Engineering is based on further
consideration of prior coursework, grades, test
scores, and other factors. Any student who is
admissible to the university may be accepted by
the College of Engineering provided that the
college does not have more qualified applicants
than openings, in which case preference will
be given to advanced-standing students who

Subject Requirements for
Entrance to the Upper Division

For Engineering Minimum Number
Majors of Quarter-Units
Calculus, Differential Equations,
Linear Algebra 16-24
Chemistry (for science and
engineering students) 8-12
Physics (for science and
engineering students) 16
Engineering * 8-16
Humanities-Social Sciences 8-12
English 4-8
Unspecified Subjects 6-14
Total Required 920

* Course selections should include digital computer
programming (C), electric circuits and devices, and
those courses that are specified for the lower-division
requirements for the engineering major desired. Typical
courses include statics and computer organization.

Minimum Number
of Quarter-Units

For Computer
Science Majors

Calculus 12
Differential Equations 4
Linear Algebra

4
Computer Programming (Java) 4
Programming Methods 4
Foundations of Computer Science 4
Introduction to Computer Systems 4
Probability and Statistics (calculus based) 4
Physics (for science and

engineering students) 12
Humanities-Social Sciences 8-12
English 4-8
Unspecified Subjects 18
Total Required 920
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are ready to enter the upper division and to
freshmen.

Students must apply for a specific major in
the College of Engineering either as freshmen
or as transfer students; in Chemical Engineer-
ing, Computer Science, Electrical Engineer-
ing, Computer Engineering, or Mechanical
Engineering.

Entrance to the

Upper Division

Admission to the lower division does not neces-
sarily guarantee advancement to the upper
division (junior and senior year). Please review
specific pre-major information for Computer
Science and Computer Engineering in their
specific department sections of the catalog.

Continuing students shall have completed
substantially all of the lower-division require-
ments for the major they are pursuing. Students
who have not done so should go to the Office of
Undergraduate Studies to determine eligibility
for upper-division work.

Transfer students shall have (1) satisfied the
general requirements for admission to the uni-
versity at the junior level for transfer students,
and (2) substantially completed a lower-division
engineering or computer science program of
not fewer than 90 quarter-units or 60 semester-
units. The program must include the subject
requirements listed in the table “Subject Re-
quirements for Entrance to the Upper Division.”

(The university accepts a maximum of 105
quarter-units or 70 semester-units of credit for
college courses completed at a two-year com-
munity college.)

Degree Requirements

To be eligible for a bachelor of science degree
from the College of Engineering, a student must
meet two sets of requirements: university degree
requirements and college degree requirements.

University Degree
Requirements

All undergraduate students must satisfy univer-
sity academic residency, UC Entry Level Writing
Requirement, American history and institu-
tions, unit, and scholarship requirements. These
requirements are described fully in the chapter
“Undergraduate Education at UCSB.”

College Undergraduate
Degree Requirements

All undergraduate students must satisfy the
preparation for the major, the major, the
general education, and scholarship require-
ments. Preparation for the major and the major
requirements for each program offered by the
College of Engineering appear in subsequent
sections of this catalog.

General Education Requirements

The aims of the General Education Program in
the College of Engineering are to provide a body
of knowledge of general intellectual value that
will give the student a broad cultural base and
meet the objectives of the engineering profes-
sion. An appreciation and understanding of the
humanities and social sciences are important in

making engineers aware of their social respon-
sibilities and enabling them to consider related
factors in the decision-making process.

Students in the College of Engineering must
complete the General Education requirements in
order to qualify for graduation. These require-
ments may be met with courses satisfactorily
completed on this campus or with equivalent
courses completed at another accredited college
or university. Once a student has matriculated at
UCSB, the writing requirement may be met only
with designated UCSB courses. For current in-
formation regarding the general education status
of courses, please refer to GOLD, the quarterly
Schedule of Classes or the College of Engineer-
ing General University and General Education
Program Requirements Brochure available in
the Office of Undergraduate Studies or you may
download (PDF) version: www.engineering.
ucsb.edu/ug/pubs/index.html

The General Education requirements for the
College of Engineering are as follows:

+ Students must enroll in Writing 2 or 2E and
Writing 50 or 50E. Students must complete the
University of California Entry Level Writing
requirement before enrolling in courses that
fulfill the Area A requirement of the General
Education Program.

« Six courses are required from areas D, E, F, and
G. At least two courses must be from Areas D
and E combined. At least two courses must be
completed in Areas F and G combined, and at
least one of them must be from Area G.

« In the process of fulfilling the General Educa-
tion area requirements, students must fulfill the
following Special Subject Area requirements:

1. Writing Requirement. At least four courses
designated as writing requirement classes.

2. Depth Requirement — Choose one of the
following options:

Option 1: At least two upper-division courses
from two separate departments, in each of
which a course has already been completed.
All courses used towards this requirement
must also fulfill areas D, E, F or G.

Option 2: Complete a three-course sequence
from the list of approved sequences.

3. Ethnicity Requirement. One course that
focuses on the history and cultural, intellectual,
and social experience of racial minorities and/or
other ethnic groups in the United States.

4. European Traditions Requirement. One
course that focuses on European cultures or
cultures in the European tradition.

No more than two courses taken from the same
department may be applied to the General Edu-
cation requirement. Students should consult
with the Office of Undergraduate Studies in the
College of Engineering for additional informa-
tion about General Education requirements.

Grade-Point Average
Requirement

Students must maintain at least a 2.0 grade-
point average in all courses taken in the overall
major (including both lower- and upper-di-
vision classes), in all upper-division major
courses, and in all work completed at the
university. In addition, students who fail to earn

a 2.0 grade-point average in either the prepara-
tion for the major or the major may be denied
the privilege of continuing in the program.
Individual departments may have higher grade-
point average requirements.

Courses taken at any of the UC campuses are
included in the computation of the grade-point
average. (For information about courses com-
pleted through UC Extension, please refer to
page 40 in the Undergraduate Education section
of this catalog.)

Courses appropriate for satisfying major
requirements must be used in the computation
of the grade-point average even if they are in ex-
cess of the minimum requirements of the major
program. Courses graded Incomplete, except
those taken on a passed/not passed basis, will be
included as F grades in final computations. Cer-
tain courses designated as remedial are offered
for work-load credit only and do not figure in
calculation of the grade-point average.

Unit Requirement

In order to be eligible for graduation, students
must complete at least 180 total units. Some
majors in the College of Engineering require
more than 180 units (see descriptions of indi-
vidual majors.) Students must earn a specified
number of these units while in residence at
UCSB. See the chapter titled “Undergradu-

ate Education at UCSB” for details. The unit
differences between the total number of units
specified for the baccalaureate degree and the
number of units specified for the preparation
for the major, the major, and general education
are designated as free elective units. Students
may choose from any course offering open to
them to meet this requirement.

College Board Advanced
Placement Credit

Students may satisfy some of the requirements
of the College of Engineering through the Col-
lege Board Advanced Placement Tests. Credit for
these tests is assigned as follows:

Computer Science-AB

With a score of 3, 4, or 5 on Examination AB,
equivalent credit will be granted for Computer
Science 5PA. A score of 4 or 5 may be substi-
tuted for Computer Science 10 at the student’s
request by petition; however, students with

high scores may take Computer Science 10 for
full credit. Students substituting AP credit for
Computer Science 10 must successfully com-
plete Computer Science 11JA before enrolling in
Computer Science 20.

English

With a score of 3, equivalent credit will be
granted for the Subject A requirement (Writing
1 or 1E). With a score of 4, equivalent credit will
be granted for the Subject A requirement and
Writing 2 or 2E. With a score of 5, equivalent
credit will be granted for Writing 2 or 2E and
Writing 50 or 50E.

History

With a score of 3, 4, or 5 in American history,

8 units of credit toward graduation will be
awarded, and the student will be given credit for
one course in general education Area D. If the
score of 3,4, or 5 is in European history, 8 units
of credit toward graduation will be granted, and



the student will be given credit for one course

in general education Area E-2. Advanced place-
ment credit in American history will satisty the
American history and institutions requirement.

Mathematics

With a score of 3, 4, or 5 on Examination AB,
equivalent credit will be granted for Mathemat-
ics 3A. A score of 5 may be substituted by peti-
tion for Mathematics 3A and 3B at the student’s
request; however, students with scores of 4 or 5
may take Mathematics 3B for full credit. With a
score of 3, 4, or 5 on Examination BC, equiva-
lent credit will be granted for Mathematics 3A-
B; students should enroll in Mathematics 3C.
For additional information about credit
given for College Board Advanced Placement
Examinations, see the chart on page 114.

Minimal Progress Requirements

A student in the College of Engineering will

be placed on academic probation if the total
number of units passed at UCSB is fewer than
36 at the end of the third term of enrollment, 72
at the end of the sixth term of enrollment, 108
at the end of the ninth term, or 144 at the end
of the twelfth term. At least three-fourths of the
minimum number of academic units passed
must include courses prescribed for the major.

The following courses may be counted
toward the unit minimums: courses repeated
to raise C-, D, or F grades; courses passed by
examination; courses graded IP (In Progress);
courses passed during summer session at UCSB
or at another accredited college or university
and transferred to UCSB.

Students must obtain the approval of the
dean of engineering to deviate from these re-
quirements. Approval normally will be granted
only in the case of medical disability, severe
personal problems, or accident.

Students enrolled in dual-degree programs
must submit their proposed programs of study
to the dean of engineering for approval. The
individual programs must contain comparable
standards of minimal academic progress.

Five-Year B.S.
Engineering/M.S.
Materials Degree

Program

A combined B.S. Engineering/M.S. Materials
program provides an opportunity for outstand-
ing undergraduates in chemical, electrical, or
mechanical engineering to earn both of these
degrees in five years. This program enables
students to develop all of the requisite knowl-
edge in their core engineering disciplines and
to complement this with a solid background in
materials. This combination provides highly de-
sirable training from an industrial employment
perspective and capitalizes on the strengths

of our internationally renowned materials
department. For additional information, see the
“Materials” section.
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Five-Year Joint B.S./
M.A. Program with
Economics

A program which combines a B.S. in any en-
gineering major (including computer science)
with a master of arts in economics with an
emphasis in business economics provides an
opportunity for outstanding engineering un-
dergraduates to earn both degrees in five years.
Information about this program is available in
the College of Engineering Office of Under-
graduate Studies or from the Department of
Economics. Interested students should inform
the Undergraduate Studies Office of their inter-
est in the program at the end of the sophomore
year in order to plan their upper-division classes
differently from other engineering undergradu-
ates. After completing undergraduate degree re-
quirements in an engineering program, students
in this joint program must fulfill master’s degree
requirements for the degree in economics, as
described in the chapter, “Graduate Education
at UCSB.”

Biomolecular Science
and Engineering,
Interdepartmental
Graduate Program in

For a complete description of this interdisci-
plinary program, see page 138 in the College of
Letters and Science section of this catalog.

Media Arts and
Technology,
Interdepartmental
Graduate Program in

For a complete description of this interdisci-
plinary program, see page 325 in the College of
Letters and Science section of this catalog.

College of Engineering

Honors Program

The Honors Program in the College of Engi-
neering is designed to enrich the educational
opportunities of its best students. Students

in the Honors Program will be encouraged

to participate in early experiences in research
and scholarship through special seminars and
individualized work in regular courses and as
members of research teams as these programs
are developed. Student in the honors Program
will be provided opportunities to become peer
mentors and tutors within the College.

Participation in the Honors Program offers
preferential enrollment in classes for continu-
ing students as well as graduate student library
privileges. Housing is available to eligible
first-year students in Scholars’ Halls located in
several university-owned residence halls.

The College of Engineering invites approxi-
mately the top 10% of incoming freshmen into
the Honors Program based on a combination
of high school GPA and SAT or ACT scores.
(Please note: eligibility criteria are subject to
change at any time.) Transfer students with

a UC transferable GPA of 3.6 or greater are
invited to join the College Honors Program.
Students who do not enter the College of Engi-
neering with honors at the freshman level may
petition to enter the program after attaining a
cumulative GPA of 3.5 or greater during two
consecutive quarters at UCSB.

Engineering honors students with upper
division standing may, with faculty approval,
enroll in their departmental Independent Stud-
ies course to research topics that will compli-
ment their major studies. College of Engineer-
ing Honors students may also enroll in special
honors sections of general education courses
offered by the College of Letters and Science.

Continued participation in the College
Honors Program is dependent on maintaining a
cumulative GPA of 3.5 or greater and active par-
ticipation in both the academic and community
service components of the Program.

Dean’s Honors

The College of Engineering gives public
recognition to its outstanding undergraduate
students by awarding Dean’s Honors at the end
of each regular academic term to students who
have earned a 3.5 grade-point average for the
quarter and have completed a program of 12 or
more letter-graded units. (Grades of Incomplete
or Not Passed automatically disqualify students
for eligibility for Dean’s Honors.) The Dean’s
Honors List is posted quarterly, and the award
is noted quarterly on the student’s permanent
transcript.

Graduating students of the College of
Engineering who have achieved distinguished
scholarship while at the university may qualify
for Honors, High Honors, or Highest Honors at
graduation.

Tau Beta Pi

Tau Beta Pi is the nation’s oldest and largest en-
gineering honor society. Its purpose is to honor
academic achievement in engineering. Election
to membership is by invitation only. To be eli-
gible for consideration, students must be in the
top one-eighth of their junior class or the top
one-fifth of the senior class. Graduate students
and faculty also belong to this honor society.

In addition to regular meetings on campus, the
organization participates in regional and na-
tional activities and sponsors local events, such
as tutoring and leadership training, to serve the
campus and community.

Change of Major and
Change of College

Students planning to enter an engineering ma-
jor or to change from one engineering major to
another will be expected to complete at least 30
units at UCSB before petitioning for a change
of major. Students normally must satisfy the
prerequisites of the prospective major.

Students who have completed more than
105 units will not be considered for a change
of major/change of college in engineering or
computer science unless they can demonstrate
that they will be able to complete all the degree
requirements for the proposed program without
exceeding 200 total units.
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Chemical engineering. Before petitioning for

a change of major to chemical engineering, the
following courses or their equivalents must be
completed: Mathematics 3A-B; Chemistry 1A-
AL, 1B-BL; Engineering 3; Physics 1. Only a lim-
ited number of petitions will be approved, and
selection for entry into the major will be based
on UC grade point averages and applicable
courses completed.

Computer Engineering. Students may petition
to enter the Computer Engineering pre-major
at any time Option 1 below has been met, or
they may petition to enter the full major when
the requirements in Option 2 have been met.
Option 1:
1. An overall UCSB grade point average of at
least 3.0; AND
2. Satisfactory completion at UCSB of at least
four core classes required as preparation
for the Computer Engineering major with
a grade point average of at least 3.0 in all
core classes completed. The core classes are
Mathematics 3A, 3B, 3C, 5A; Computer Sci-
ence 10, 20, 40, 60; Electrical and Computer
Engineering 2A, 2B, 2C, 15A, 15B. Once
approved for the Computer Engineering
pre-major, the student must meet the re-
quirements for advancing to the full major.
Option 2:
1. An overall UCSB grade point average of at
least 3.0; AND
2. Satisfactory completion at UCSB of at least
six of the core classes with a grade point
average of at least 3.0. If the student has not
attained the minimum 3.0 grade point aver-
age with the first six core classes completed,
all core classes subsequently completed
will be included in the grade point average
computa-tion; OR
. Satisfactory completion of all thirteen core
classes with a University of California grade
point average of at least 2.75.

[S8)

Computer Science. Students planning to enter
the pre-computer science program must com-
plete at least 16 units of pre-major coursework
at UCSB, including 8 units in computer science,
with at least a 3.0 grade point average for all
pre-major courses completed with the Univer-
sity of California. Students who have completed
the entire computer science pre-major with at
least a 2.75 University of California grade point
average will be admitted to full major stand-
ing upon petition whether or not they have
been officially declared pre-majors. Petitions
for changing to the pre-computer science or
computer science majors may be filed any time
upon meeting the above requirements.

Electrical engineering. Students may petition
to enter the Electrical Engineering major at any
time both of the following requirements are
met:
1. An overall UCSB grade point average of at
least 3.0.
. Satisfactory completion at UCSB, with
a grade point average of 3.0 or better, of
at least five classes, including at least two
mathematics classes, from the following:
Mathematics 5A-B-C, ECE 2A-B-C, ECE
15A-B. The calculation of the minimum
GPA will be based on all classes completed
from this list at the time of petitioning.

NS

Mechanical engineering. Students may petition
to enter the Mechanical Engineering Depart-
ment at any time both of the following require-
ments are met:

1. An overall UCSB grade point average of at
least 3.0.

2. Satisfactory completion at UCSB, with a
grade point average of 2.95 or better, of at
least six (6) core classes required as prepara-
tion for the major (see below), including at
least one in Mechanical Engineering. The
core classes are defined as: Math 3A-B-C;
Math 5A-B-C; Physics 1-2; ME 14-15. If the
student has not attained the minimum 2.95
GPA with the first six core classes com-
pleted, all subsequent core classes will be
included in the GPA calculation.

Student Organizations

Student chapters of a number of engineering
professional organizations are active on the
UCSB campus. Students interested in any of
these organizations may contact the Office of
Undergraduate Studies of the College of Engi-
neering for more information.

American Institute of Chemical Engineers

American Society of Mechanical Engineers

Association for Computing Machinery

Engineering Student Council

Engineers without Borders

Institute of Electrical and Electronics Engineers

Los Ingenieros (Mexican-American Engineer-
ing Society/Society of Hispanic Professional
Engineers)

National Society of Black Engineers

Society for Advancement of Chicano and Native
Americans in Science

Society of Women Engineers

Student Entrepreneurship Association

Engineering Research
Centers

Center for Advanced Nitride
Electronics

Director: Umesh Mishra
Engineering Sciences Building, Room 2215C
Telephone: (805) 893-3586

Center for Bio-Image Informatics

Director: B.S. Manjunath
Engineering I, Room 5107
Telephone: (805) 893-7112

Center for Multifunctional Materials
and Structures

Director: Anthony Evans
Engineering I, Room 2361
Telephone: (805) 893-7839

Center for Control, Dynamical

Systems and Computation

Director: Mustafa Khammash
Engineering I, Room 5119A
Telephone: (805) 893-7066

Center for Multifunctional Materials

and Structures

Director: Anthony Evans
Engineering I, Room 2361
Telephone: (805) 893-7839

Center for Polymers and Organic
Solids

Director: Guillermo Bazan
Broida Hall, Room 4417
Telephone: (805) 893-2001

Center for Risk Studies and Safety

Director: Theofanis G. Theofanous
Engineering Research Center (ERC)
6740 Cortona Drive, Goleta, CA 93117
Telephone: (805) 893-4936

Center for Solid State Lighting and
Display
Director: Shuji Nakamura

Engineering Sciences Building, Room 3231
Telephone: (805) 893-8462

Engineering Computing
Infrastructure

Director: Michael E Doherty
Engineering I, Room 3110
Telephone: (805) 893-3221

High Performance Composites Center

Director: Frank Zok,
Engineering II, Room 1355
Telephone: (805) 893-8232

Institute for Multiscale Materials
Studies-LANL

Director: David Clarke
Engineering Sciences Building, Room 3221
Telephone: (805) 893-8275

Interdisciplinary Center for Wide

Band-Gap Semiconductors

Director: James Speck
Engineering Sciences Building, Room 3231
Telephone (805) 893-8462

Mitsubishi Chemical Center for
Advanced Materials

Director: Glenn H. Fredrickson
Materials Research Laboratory, Room 3100
Telephone: (805) 893-7913

UCSB Nanofabrication Research

Center

Director: Mark Rodwell
Engineering Sciences Building. Room 2205
Telephone: (805) 893-7989

National Research
Centers

International Center for Materials
Research

Director: Anthony K. Cheetham
Materials Research Laboratory, Room 3117C
Telephone: (805) 893-5850

Materials Research Laboratory

Director: Craig Hawker
Materials Research Laboratory, Room 3004
Telephone: (805) 893-7233

National Nanofabrication
Infrastructure Network
Director: Mark Rodwell

Engineering Sciences Building. Room 2205
Telephone: (805) 893-7989



Optoelectronics Technology Center

Director: Larry A. Coldren
Engineering II, Room 1339
Telephone: (805) 893-7104

Affiliated Centers

California Nanosystems Institute

Director: J. Fraser Stoddart (UCLA)
Scientific Director: Evelyn Hu
Physical Sciences North, Room 4670
Telephone: (805) 893-6145

Institute for Collaborative
Biotechnologies

Director: Daniel Morse
Associate Director: Frank Doyle
Phelps Hall, Room 3309
Telephone: (805) 893-4856

Kavli Institute for Theoretical Physics

Director: David J. Gross
Kohn Hall
Telephone: (805) 893-4111

Chemical
Engineering

Department of Chemical Engineering,
Engineering Il, Room 3357;
Telephone (805) 893-3412

Website: www.chemengr.ucsb.edu

Chair: L. Gary Leal
Vice-Chair: Dale Seborg

Faculty

Sanjoy Banerjee, Ph.D., University of Water-
loo, Professor (transport processes, multiphase
systems, process safety) *2

Bradley Chmelka, Ph.D., UC Berkeley, Profes-
sor (self-assembled materials, polymers, porous
and composite solids, magnetic resonance)

Patrick S. Daugherty, Ph.D., University of
Texas at Austin, Assistant Professor (protein en-
gineering and design, combinational molecular
biology, gene targeting, viral vector engineer-
ing)

Michael F. Doherty, Ph.D., Cambridge Uni-
versity, Professor (process design and synthesis,
separations, crystal engineering)

Francis J. Doyle Ill, Ph.D., California Institute
of Technology, Mellichamp Professor of Process
Control (process control, systems biology, non-
linear dynamics)

Glenn Fredrickson, Ph.D., Stanford University,
Professor (polymer theory, block copolymers,
phase transitions, statistical mechanics, glass
transitions, composite media)

Jacob Israelachvili, Ph.D., University of Cam-
bridge, Professor (surface and interfacial phe-
nomena, adhesion, colloidal systems, surface

forces, bio-adhesion, friction) *1

Edward J. Kramer, Ph.D., Carnegie Mellon
University, Professor (microscopic fundamentals
of fracture polymers, diffusion in polymers, and
polymer surfaces, interfaces and thin films) *1
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L. Gary Leal, Ph.D., Stanford University, Sch-
linger Distinguished Professor in Chemical En-
gineering (fluid mechanics, physics of complex
fluids, rheology) *1

Glenn E. Lucas, Ph.D., Massachusetts Institute
of Technology, Professor (structural materials,
mechanical properties) *2

Eric McFarland, Ph.D., Massachusetts Institute
of Technology, M.D., Harvard Medical School,
Professor (catalysis, combinational material sci-
ence, sensors, charge and energy transfer)

Samir Mitragotri, Ph.D., Massachusetts
Institute of Technology, Associate Professor
(drug delivery and diagnostics, bio-membrane
transport, membrane biophysics, biomedical
ultrasound)

Orville C. Sandall, Ph.D., UC Berkeley, Profes-
sor (transport of mass, energy, and momentum;
separation processes)

Susannah Scott, Ph.D., lowa State University,
Professor (heterogeneous catalysis, surface
organometallic chemistry; analysis of electronic
structure and stoichiometric reactivity to deter-
mine catalytic function ) *3

Dale E. Seborg, Ph.D., Princeton University,
Professor (process dynamics and control, moni-
toring and fault detection, system identification)
Todd M. Squires, Ph.D., Harvard, Assistant Pro-
fessor (fluid mechanics, microfluidics, microrhe-
ology, complex fluids)

Theofanis G. Theofanous, Ph.D., University
of Minnesota, Professor, Center for Risk Studies
and Safety Director (transport phenomena in
multiphase systems, risk analysis) *2

Matthew V. Tirrell, Ph.D., University of Mas-
sachusetts, Auhll Professor (bioengineering,
polymer science and engineering) *1

Joseph Zasadzinski, Ph.D., University of
Minnesota, Professor (surface and interfacial
phenomena, high resolution microscopy, bio-
materials)

*1 Joint appointment with the Department of Materials.
*2 Joint appointment with the Department of Mechani-
cal Engineering.

*3 Joint appointment with the Department of Chemistry
and Biochemistry.

Emeriti Faculty

Owen T. Hanna, Ph.D., Purdue University,
Professor Emeritus (theoretical methods)
Duncan A. Mellichamp, Ph.D., Purdue Univer-
sity, Professor Emeritus (process dynamics and
control, digital computer control)

Robert G. Rinker, Ph.D., California Institute of
Technology, Professor Emeritus (chemical kinet-
ics, reaction engineering, catalysis)

Affiliated Faculty

George M. Homsy, Ph.D. (Mechanical Engi-
neering)

Frederick F. Lange, Ph. D. (Materials)

G. Robert Odette, Ph.D. (Materials, Mechani-
cal Engineering)

Philip Alan Pincus, Ph.D. (Materials)

Chemical Engineering is an evolving discipline
that grounds the engineer in a wide array of
engineering science fundamentals in order to
tackle problems at the forefront of technologi-
cal development. In addition to the classical
areas of fluid mechanics, transport phenom-

ena, thermodynamics, reaction engineering,
separation processes, and process control, the
chemical engineering program at UCSB offers
teaching and research opportunities in a host
of modern areas. These include macromolecu-
lar science and engineering; microscale and
mesoscale systems such as thin films, complex
fluids and membranes; surface chemistry and
microelectronic materials; large scale computa-
tion and simulation; biomedical engineering;
reactor safety and reliability; structural materi-
als; and materials characterization via advanced
techniques such as NMR spectroscopy, neutron
and X-ray scattering, and scanning tunneling
microscopy.

The Department of Chemical Engineering
offers the B.S., M.S., and Ph.D. degrees in chem-
ical engineering. The B.S. degree is accredited
by the Engineering Accreditation Commission
of the Accreditation Board for Engineering and
Technology.

At the undergraduate level, emphasis is
placed on a thorough background in the fun-
damental principles of science and engineering,
strongly reinforced by laboratory courses in
which students become familiar with the appli-
cation of theory. At the graduate level, students
are further required to demonstrate competence
in conducting basic and applied research.

The B.S. degree provides excellent prepara-
tion for both challenging industrial jobs and for
graduate degree programs.

Students who complete a major in chemi-
cal engineering may be eligible to pursue
a California teaching credential. Interested
students should consult the credential advisor
in the Graduate School of Education as soon as
possible.

Under the direction of the Associate Dean
for Undergraduate Studies, academic advising
services are jointly provided by advisors in the
College of Engineering, as well as advisors in
the department. Each undergraduate also has
one of the faculty as an advisor and mentor,
to assist in selection of elective courses, plan
academic programs, and provide advice on
professional career objectives. Graduate stu-
dents are assigned thesis advisors in the area of
their research interest. Undergraduates in other
majors who plan to change to a major in the
Department of Chemical Engineering should
consult the department academic advisor for
requirements.

Several publications are available from the
department office describing the undergraduate
and graduate programs.

Mission Statement

The program in Chemical Engineering seeks to
provide a comprehensive, rigorous education
for our undergraduate and graduate students.
The program has a dual mission:

+ Education. Our program seeks to produce
chemical engineers who will contribute to the
chemical and materials engineering industries
worldwide. Our program provides students
with a strong fundamental technical education
designed to meet the needs of a changing and
rapidly developing technological environment.
We seek a balanced approach that emphasizes
both the fundamental principles of chemical
engineering and the practical skills needed
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to succeed in the workplace. Our aim is to
enable each graduate to continue learning and
developing throughout an extended career.

* Research. Our program seeks to develop
innovative science and technology that
addresses the needs of industry, the scientific
community, and society. We transfer our
research through our graduates, industrial
affiliations, publications, and public
presentations.

Educational Objectives for the
Undergraduate Program

+ We expect our graduates to become innovative,
competent, contributing engineers in the
chemical and materials industries.

+ We expect our graduates to demonstrate their
flexibility and adaptability in the workplace,
so that they remain effective engineers, take
on new responsibilities, and assume leadership
roles.

* We expect some of our graduates to continue
their education and obtain M.S. and Ph.D.
degrees.

Education Abroad Program (EAP)

Students are encouraged to broaden their
academic experience by studying abroad for a
year, or part of a year, under the auspices of the
University of California’s Education Abroad
Program (See the chapter on “Additional Aca-
demic Programs”).

Laboratory Facilities

1. Computational facilities. The College of En-
gineering maintains computing facilities open
to all students within the college. These facilities
provide students with access to state-of-the-art
UNIX and NT-based workstations. Individual
research groups also maintain significant PC
and workstation facilities. All of these systems
are connected to the Internet, which provides
access to a wide variety of on- and off-campus
computational services.

2. Process dynamics and control laboratories.
A pH neutralization process serves as a chal-
lenging demonstration unit for advanced pro-
cess control and monitoring strategies. A batch
polymerization reactor is available for novel
modeling and control research. Stirred-tank
heating systems and an interacting four tank
liquid storage system illustrate key concepts in
process control courses. All of the experimental
equipment is controlled by industrial computer
control systems.

3. Mass transfer and separation processes
laboratory. This facility contains well-instru-
mented equipment for studying mass transfer
and separation processes. Some specialized
research apparatuses that have been constructed
for this laboratory include: a laminar-liquid jet
absorber used for gas/liquid chemical kinetics
measurements; a wetted-sphere gas absorber
used for diffusion coefficient measurements
and gas/liquid chemical kinetics measure-
ments; a modified Zipperclave™ reactor used
for gas solubility measurements at pressures

up to 200 bar; a stirred-cell absorber used for
experimentally testing mass transfer models; a
supported-liquid membrane apparatus used for
testing diffusion/reaction models of facilitated

transport; a diaphragm cell apparatus for liquid
phase diffusion coefficient measurements. Data
acquisition software and hardware are used
where appropriate. Current research projects
focus on acid gas treating using alkanolamines
and advanced oxidation kinetics studies for
refractory organics in water.

4. Plasma processing laboratory. This new lab-
oratory includes two helical resonator plasma
enhanced chemical vapor deposition (PECVD)
reactors with in situ attenuated total reflection
Fourier transform infrared (ATR-FTIR) spec-
troscopy capabilities for studying heterogeneous
processes during PECVD of electronic materi-
als. The laboratory also houses a transformer
coupled plasma reactor with multiple gas phase
and surface diagnostic techniques including
optical emission spectroscopy, in situ spectro-
scopic ellipsometry, Langmuir probes, and laser
induced fluorescence. A third reactor is used for
plasma polymerization and plasma modifica-
tion of surfaces.

5. Multiphase systems laboratory. This
laboratory includes facilities for major thermal
hydraulic research for advanced reactor devel-
opment. There are also facilities for studying
transient thermal hydraulics, wave phenomena,
and two-phase flow related to safety in the
power and process industries. The laboratory
recently acquired a state-of-the-art laser Dop-
pler anemometer to measure three-dimensional
velocity fields.

6. Materials research facilities. The department
shares with the Department of Materials exten-
sive laboratory facilities for materials research.
These include a microscopy and microanalytical
facility with transmission electron microscopy,
scanning electron microscopy, atomic force
microscopies, as well as dynamic secondary ion
mass spectroscopy and x-ray photoelectron
spectroscopy. Laboratories for metallography,
x-ray diffraction, mechanical testing, materials
processing and polymer characterization are
also available. The latter includes state-of-the-
art facilities for molecular, rheological, and
rheooptical characterization of polymer melts,
solutions, and gels. The rheological character-
ization equipment includes two Arcs Rheomet-
rics Mechanical Spectrometers (one for fluids
and the other for polymer melts), a constant
stress rheometer, and various capillary viscom-
eters. The rheooptical measurements are carried
out on a Phase Modulated Flow Birefringence
device. Static and dynamic light scattering is
performed on a Brookhaven Laser Light Scat-
tering Gonimeter. In addition, there is a wide
range of facilities available for polymer synthesis
and characterization which is shared with other
laboratories. These include: Differential Scan-
ning Calorimetry (DSC); Gel Permeation Chro-
matography (GC); Infrared Spectroscopy (IR
and FTIR); and optical microscopy at elevated
temperatures.

7. Catalysis and surface chemistry laborato-
ries. These laboratories contain eight sophis-
ticated ultra high vacuum machines with the
following experimental capabilities: atomic
and molecular beam scattering, high-resolu-
tion electron energy loss spectroscopy, Fou-
rier transform infrared reflection-absorption
spectroscopy, quadrupole mass spectrometry,

low-energy electron diffraction, Auger electron
spectroscopy, X-ray and UV-photoelectron
spectroscopies, contact potential difference
measurements, and scanning tunneling and
atomic force microscopies. Medium and high
vacuum lines are available for handling high
surface area catalysts and air-sensitive organo-
metallics. Synthetic equipment includes glove
boxes, solvent purification system and Schlenk
lines. Characterization involves FTIR, UV-vis,
GC and GC-MS.

8. Interfacial sciences laboratories. These two
laboratories in chemical engineering con-

tain state-of-the-art equipment necessary for
detailed measurements of the forces and struc-
tures at fluid-fluid and fluid-solid interfaces.
The instruments include four versions of the
surface forces apparatus designed to measure
the interactions between surfaces such as
biomembranes, polymers, and crystalline solids
across liquids such as water or oils. The newest
variations of the instruments can be used to
measure dynamic forces important to lubrica-
tion and friction at the molecular scale, and do
in situ x-ray imaging. These labs also include
high vacuum freeze-fracture devices used to
prepare liquid samples for the lab’s transmis-
sion electron microscope. This lab is one of the
few in any chemical engineering department
that contains both the scanning tunneling and
atomic force microscopes which can provide
atomic resolution images of surfaces. The lab
also includes an optical microscope with No-
marski optics, a high speed ultracentrifuge, two
Langmuir-Blodgett troughs for creating ordered
monolayer assemblies, and highspeed cameras.

9. NMR laboratory. State-of-the-art facilities in
nuclear magnetic resonance spectroscopy are
available to support a wide range of materials
and engineering investigations at a molecular
level. The laboratory possesses a wide-bore 11.7
Tesla (500 MHz) solid-state NMR spectrometer
and a wide-bore 4.2 Tesla (180 MHz) NMR
instrument with access to a wide-bore 7 Tesla
(300 MHz) spectrometer in the UCSB Materials
Research Laboratory. Extensive support equip-
ment exists for the performance of non-rou-
tine experiments, such as Double Rotation,
Dynamic Angle Spinning, Satellite Transition,
DECODER, Pulsed-Field Gradient, and Multi-
dimensional Exchange NMR. High-resolution
liquid-state NMR capabilities are available on
narrow-bore 11.7 Tesla (500 MHz) and 4.7 Tesla
(200 MHz) spectrometers in the UCSB Materi-
als Research Laboratory

10. Fluid mechanics laboratory. This labora-
tory combines a series of unique experimen-
tal systems for investigation of viscous and
viscoelastic flow phenomena involving polymer
liquids, suspensions, and other microstructured
fluids. These include birefringence, dichro-
ism, and light scattering systems for polymeric
liquids; a computer-controlled four-roll mill
for studies of drop breakup, coalescence, and
particle dynamics; laser doppler velocimetry
applied to suspensions and multiphase liquids,
and rheological and rheooptical (polarization
microscopy) facilities for investigation of liquid
crystalline polymers.

11. Imaging science laboratory. This laboratory
features facilities for studying basic problems in



materials and biological systems using a variety
of imaging methods. Capabilities include scan-
ning tunneling electron microscopy (STM),
and atomic force microscopy (AFM). Image
processing workstations and software systems
are interfaced to each device.

12. Light scattering laboratory. This laboratory
is equipped with light scattering equipment

for characterization of complex fluids such as
emulsions, colloidal suspensions, surfactant
solutions, and polymer solutions. Included are
commercial and custom-designed gonimeters
for measurements of the static structure factors
at equilibrium and under a variety of shear
flows. Dynamic light scattering is performed
with a fast Brookhaven BI-9000 correlator. Both
static and dynamic light scattering capabilities
are integrated with controlled stress and con-
trolled strain-rate rheometers for simultaneous
light scattering and rheological measurements.

13. Biomaterials and Bioengineering Labo-
ratory. This laboratory includes facilities for
synthesis and testing of novel biomaterials for
applications in drug delivery, biosensors, and
tissue engineering. Equipment is available for
synthesis of polymeric micro and nanoparticles
for drug delivery, synthesis of self-assembled
biomaterials, and engineering of biomaterial
surfaces. The laboratory also includes facilities
to measure cell-biomaterial interactions and
transport of molecules as well as particles in
biological tissues. Various analytical tools for
measuring transport including scintillation
counter, HPLC, spectrophotometers, and fluo-
rescence microscopy are available. Facilities for
mammalian cell culture and in vivo transport
measurements are available. Equipment for
functional characterization of biological mol-
ecules, cells, and tissues is also available.

Undergraduate Program

Courses required for the pre-major or major, in-
side or outside of the Department of Chemical
Engineering, cannot be taken for the passed/not
passed grading option. They must be taken for
letter grades.

Bachelor of Science—Chemical
Engineering

Note: Schedules should be planned to meet
both General Education and major require-
ments. Detailed descriptions of these require-
ments are presented in the College of Engineer-
ing Announcement and General Education

booklet.
Preparation for the major

Students should plan to meet the General Edu-
cation requirements common to all engineering
programs. A total of 113 lower-division units

is required, of which 75 are specified for the
major: Engineering 3, Chemical Engineering 1A
and 10, Chemistry 1A-B-C, 1AL-BL-CL, 6A-B,
109A-B-C, and Mathematics 3A-B-C and 5A-B-
C, and Physics 1, 2, 3, 4, and 3L, 4L.

Upper-division major

A total of 78 units is required, of which 66 up-
per-division units are specified: Chemical Engi-
neering 110A-B, 119, 120A-B-C, 128, 132A-B-C,
140A-B, 152A, 172, 180A-B, 184A-B; Chemistry
113B-C; Materials 100B or 101. Students have
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an opportunity to use the remaining 12 units to
develop an emphasis from an approved list of
courses in one of several areas including: basic
chemical engineering, process systems engineer-
ing, materials, bioengineering (biochemical,
biomaterials), and environment, risk and safety.
Lists of approved electives are available in the
department office. Transfer students who have
completed most of the lower-division courses
listed above and are entering the junior year of
the chemical engineering program may take
Chemical Engineering 10 concurrently with
Chemical Engineering 120A in the fall quarter.

Five-Year Joint B.S.
Chemical Engineering/
M.S. Materials Degree
Program and Five-Year
Joint B.S. Chemical
Engineering/M.A. Program
with Economics

Please refer to the College of Engineering sec-
tion, page 65, for additional information on
Five-Year B.S./M.S. programs.

Graduate Program

In addition to departmental requirements,
program applicants and candidates for graduate
degrees must fulfill University requirements
described in the chapter “Graduate Education
at UCSB”

Upon admission, students will receive a copy
of the graduate student handbook which con-
tains the department’s policies and procedures.

Master of Science—Chemical
Engineering

Admission

Graduate Record Examination (GRE) scores are
required of all applicants to the graduate pro-
gram. Applicants whose native language is not
English must pass the Test of English as a For-
eign Language (TOEFL), or the International
English Language Testing System (IELTS) prior
to admission to UCSB. Requests for exceptions
to this requirement will be considered for those
students who have completed an undergraduate
or graduate education at an institution whose
primary language of instruction is English.

It is expected that most applicants for the

M.S. degree in chemical engineering will have
obtained undergraduate degrees in chemical
engineering. However, students with degrees in
other branches of engineering or in science may
be accepted with the provision that they take
such undergraduate courses as prescribed by the
department as prerequisites for graduate work.

Degree Requirements

Two plans are available for the M.S. degree

in chemical engineering. Most students will
follow Plan 1, although students with special
backgrounds or requirements will be permit-
ted, at the option of the department, to follow
Plan 2. Knowledge of a foreign language is not
required.

Plan 1. Thirty units of coursework, of which at
least 20 units must be taken in graduate courses
numbered 200-299 in chemical engineering or

related fields subject to departmental approval.
Units in courses numbered 596, 598 or 599

do not count toward advanced degrees. The
remaining units may be chosen from upper-
division or graduate-level courses in chemical
engineering or other branches of engineering
or science, as approved by the department. In
addition to meeting the course requirements,
each student is expected to pursue a research
project, theoretical and/or experimental, and to
describe the results of the research in a thesis.
The student must present and defend the thesis
in an oral examination.

Plan 2. Forty-two units of coursework, of which
at least 24 units must be taken in graduate
courses numbered 200-299 in chemical engi-
neering or related fields subject to departmental
approval. Units numbered 596, 598 or 599

do not count toward advanced degrees. The
remainder may be chosen on the same basis as
outlined in Plan 1. Only students who have had
adequate research experience prior to begin-
ning graduate work, or who plan to continue

in doctoral work at UCSB, will be permitted to
follow Plan 2. Plan 2 candidates must pass an
oral examination based on subjects studied in
the graduate courses.

Doctor of Philosophy—
Chemical Engineering

Admission

Doctor of philosophy applicants must meet
master of science admission requirements. (See
“Master of Science, Chemical Engineering—Ad-
mission.”)

Degree Requirements

The student will be expected to plan and secure
approval of a program of courses in chemical
engineering and related fields which will pro-
vide a depth of understanding in the principal
areas of chemical engineering. Students are re-
quired to take a minimum of 36 units of course
work before graduation. This includes 33 units
required to fulfill the core course requirement.

Advancement to Candidacy for the Ph.D.
degree includes a written report and compre-
hensive oral examination based primarily on a
student’s research progress through the Winter
or Spring Quarters of the student’s second
year of graduate study. Eligibility to take the
Candidacy Exam is based on a portfolio submit-
ted by the student that includes performance in
graduate chemical engineering course work and
research progress reports.

Each student is expected to pursue a research
project, theoretical and/or experimental, and to
describe the results of the research in a disserta-
tion. The student must present and defend the
dissertation in an oral examination. The period
of time between advancement to candidacy
and completion of the final oral examination is
expected to be approximately three years.

Optional Graduate Degree
Emphasis in Computational
Science and Engineering

The Departments of Chemical Engineering,
Computer Science, Earth Science, Electrical
and Computer Engineering, Mathematics, and
Mechanical Engineering offer an interdisci-
plinary master’s and Ph.D. degree emphasis in
computational science and engineering (CSE).
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CSE is a rapidly growing multidisciplinary
area with connections to the sciences, engi-
neering, mathematics, and computer science.
Computer models and simulations have become
an important part of the research repertoire,
supplementing (and in some cases replac-
ing) experimentation. Going from application
area to computational results requires domain
expertise, mathematical modeling, numeri-
cal analysis, algorithm development, software
implementation, program execution, analysis,
validation, and visualization of results. CSE ad-
dresses these issues.

Although CSE includes elements from com-
puter science, applied mathematics, engineering
and science, it focuses on the integration of
knowledge and methodologies from all of these
disciplines and, as such, is a subject distinct
from any of them.

Students pursuing an emphasis in CSE must
complete the following:

* Numerical Methods: Chemical Engineering
211A-B-C-D (students must take at least three)

« Parallel Computing: Computer Science 240A-
B (students must take at least one)

+ Applied Mathematics: Chemical Engineering
230A-B

The students must take the three numeri-
cal courses (Chemical Engineering 211) and
the one parallel computation course (Com-
puter Science 240) as graduate electives. The
specific requirements for the M.S. in Chemical
Engineering (thesis option only) with the CSE
empbhasis are as follows:

+ The completion of the above requirements for
an M.S. in chemical engineering.

+ A master’s thesis in CSE.

The thesis must be written under the super-
vision of a CSE ladder faculty member. The
thesis committee must include a minimum of
three permanent ladder faculty members, at
least two from Chemical Engineering and one
from CSE (may be CSE faculty member from
another department).

Students pursuing a Ph.D. with an emphasis
in CSE must:

+ Complete the above requirements for a Ph.D.
in chemical engineering

* Write and defend a dissertation in CSE

The student’s dissertation must be written
under the supervision of a Chemical Engineer-
ing CSE ladder faculty member. The doctoral
examination committee must include at least
one CSE ladder faculty member and at least one
ladder faculty member from another depart-
ment.

Chemical
Engineering Courses

LOWER DIVISION

1A. Engineering and the Scientific
Method
(1) STAFF

Engineering and its relationship to basic science,
with specific examples from engineering practice.
Analysis and synthesis of engineering education. Ca-
reer opportunities for chemical engineering graduates.
Seminar/discussion format with guest lecturers and cur-

rent experiences/issues from students’ other freshman
engineering/science classes.

10. Introduction to Chemical Engineering
(3) DOYLE, SCOTT
Prerequisites: Chemistry 1A-B-C; Mathematics 3A-B-C;
and, Engineering 3.

Elementary principles of chemical engineering. The
major topics discussed include material and energy bal-
ances, stoichiometry, and thermodynamics.

99. Introduction to Research

(1-3) STAFF

Prerequisites: consent of instructor and undergraduate
advisor.

May be repeated for credit to a maximum of 6
units. Students are limited to 5 units per quarter and
30 units total in all 98/99/198/199/199DC/199RA
courses combined.

Directed study, normally experimental, to be ar-
ranged with individual faculty members. Course offers
exceptional students an opportunity to participate in a
research group.

UPPER DIVISION

102. Biomaterials and Biosurfaces
(3) ISRAELACHVILI

Not open for credit to students who have com-
pleted Chemical Engineering 121.

Recommended preparation: prior biochemistry,
physical chemistry, and organic chemistry.

Fundamentals of natural and artificial biomateri-
als and biosurfaces with emphasis on molecular level
structure and function and the interactions of bioma-
terials and surfaces with the body. Design issues of
grafts and biopolymers. Basic biological and biochemi-
cal systems reviewed for nonbiologists.

110A-B. Chemical Engineering
Thermodynamics

(3-3) CHMELKA, ZASADZINSKI

Prerequisites: Mathematics 5A. Engineering majors
only.

Use of the laws of thermodynamics to analyze
flow processes encountered in engineering practice.
Presentation of equations of state for describing state
properties of fluids and mixtures. Applications include
vapor-liquid phase equilibria, solution thermodynam-
ics, and chemical-reaction equilibria.

119. Current Events in Chemical

Engineering

(1) STAFF

Prerequisites: Chemical Engineering 110A-B.
Assigned readings in technical journals on current

events of interest to chemical engineers. Student

groups present oral reports on reading assignments

pertaining to new technologies, discoveries, industry

challenges, society/government issues, professional

and ethical responsibilities.

120A-B-C. Transport Processes

(4-3-3) THEOFANOUS, ZASADZINSKI, SANDALL,

MITAGOTRI, TIRRELL

Prerequisites: Mathematics 5A-B-C; and Physics 4.
Principles and applications of fluid mechanics, heat

transfer, and mass transfer in determining rates of

transport processes.

121. Colloids and Biosurfaces
(3) ISRAELACHVILI

Not open for credit to students who have com-
pleted Chemical Engineering 102.

Basic forces and interactions between atoms,
molecules, small particles and extended surfaces.
Special features and interactions associated with
(soft) biological molecules, biomaterials and surfaces:
lipids, proteins, fibrous molecules (DNA), biological
membranes, hydrophobic and hydrophilic interactions,
bio-specific and non-equilibrium interactions.

124. Advanced Topics in Transport
Phenomenal/Safety
(3) BANERJEE, THEOFANOUS
Prerequisites: Chemical Engineering 120A-B-C or
Mechanical Engineering 151A-B, and Mechanical
Engineering 152A.

Same course as ME 124.

Hazard identification and assessments, runaway

reactions, emergency relief. Plant accidents and safety
issues. Dispersion and consequences of releases.

125. Principles of Bioengineering
(3) MITRAGOTRI

Not open for credit to students who have com-
pleted Chemical Engineering 125A-B.

Applications of engineering to biological and
medical systems. Introduction to drug delivery, tissue
engineering, and modern biomedical devices. Design
and applications of these systems are discussed.

128. Separation Processes

(3) SANDALL, SCOTT

Prerequisites: Chemical Engineering 10 and 110A-B;
open to College of Engineering majors only.

Basic principles and design techniques of equilib-
rium-stage separation processes. Emphasis is placed
on binary distillation, liquid-liquid extraction, and
multicomponent distillation.

132A. Analytical Methods in Chemical
Engineering

(4) DAUGHERTY, FREDRICKSON, SQUIRES
Prerequisites: Mathematics 5A-B.

Develop analytical tools to solve elementary partial
differential equations and boundary value problems.
Separation of variables, method of characteristics,
Sturm-Liouville theory, generalized Fourier analysis,
and computer math tools.

132B. Computational Methods in
Chemical Engineering

(3) SANDALL

Prerequisites: Mathematics 5A-B-C.

Numerical methods for solution of linear and
nonlinear algebraic equation sets, interpolation and
numerical integration, optimization, initial-value
problems in ordinary differential equations and bound-
ary-value problems. Emphasis on development of com-
putational tools for chemical engineering applications.

132C. Statistical Methods in Chemical
Engineering

(3) SEBORG

Prerequisites: Mathematics 5A-B-C.

Probability concepts and distributions, random vari-
ables, error analysis, point estimation and confidence
intervals, hypothesis testing, development of empiri-
cal chemical engineering models using regression
techniques, design of experiments, process monitoring
based on statistical quality control techniques.

136. Introduction to Multiphase Flows
(3) THEOFANOUS

Prerequisites: Chemical Engineering 120A-B-C, or
Mechanical Engineering 151C and 152A.

Same course as ME 136.

Development from basic concepts and techniques
of fluid mechanics and heat transfer, to local behavior
in multiphase flows. Key multiphase phenomena, re-
lated physics. Extension of local conservation principles
to usable formulations in multiphase flows. Modelling
approaches. Practical examples.

138. Risk Assessment and Management
(3) THEOFANOUS

Prerequisites: Chemical Engineering 120A-B-C; or
Mechanical Engineering 1518 and 152A.

Same course as ME 138.

Conceptual foundations of risk and its utility for
decision making. Determinism, statistical inference,
and uncertainty. Formulation of safety goals and ap-
proaches to risk management. Generalized method-
ology and tools for assessing risks in the industrial,
ecological, and public health context.

140A-B. Chemical Reaction Engineering

(3-3) MCFARLAND, SCOTT

Prerequisites: Chemical Engineering 110A and 120A-B.
Fundamentals of chemical reaction engineer-

ing with emphasis on kinetics of homogenous and

heterogenous reacting systems. Reaction rates and

reactor design are linked to chemical conversion and

selectivity. Batch and continuous reactor designs with

and without catalysts are examined.

152A. Process Dynamics and Control
(4) SEBORG, DOYLE

Prerequisites: Chemical Engineering 120A-B-C and
140A.



Development of theoretical and empirical models
for chemical and physical processes, dynamic behavior
of processes, transfer function and block diagram
representation, process instrumentation, control
system design and analysis, stability analysis, computer
simulation of controlled processes.

152B. Introduction to Process Systems
Engineering
(3) SEBORG, DOYLE
Prerequisite: Chemical Engineering 152A.

Advanced single-loop control methods; multivari-
able control problems, real-time optimization, model-
based control.

154. Engineering Approaches to Systems
Biology

(3) DOYLE

Prerequisites: Chemical Engineering 171 and Math-
ematics 5A-B-C.

Applications of engineering tools and methods to
solve problems in systems biology. Emphasis is placed
on integrative approaches that address multi-scale
and multi-rate phenomena in biological regulation.
Modeling, optimization, and sensitivity analysis tools
are introduced.

160. Introduction to Polymer Science
(3) KRAMER
Prerequisites: Chemistry 107A-B or 109A-B.

Same course as Materials 160.

Introductory course covering synthesis, charac-
terization, structure, and mechanical properties of
polymers. The course is taught from a materials per-
spective and includes polymer thermodynamics, chain
architecture, measurement and control of molecular
weight as well as crystallization and glass transitions.

171. Introduction to Biochemical
Engineering
(3) DAUGHERTY
Prerequisites: Chemical Engineering 140A and Chem-
istry 109C.

Introduction to biochemical engineering covering
enzyme and microbial growth and chemical kinet-
ics with emphasis on the application of chemical
engineering principles to the design and operation of
industrial microbial processes.

172. Molecular and Cellular Biology for
Engineers

(3) DAUGHERTY

Prerequisites: Chemical Engineering 140A and Chem-
istry 109C.

Molecular and cellular biology will be introduced
using engineering fundamentals. Topics include pro-
tein structure and function, transcription, translation,
post-translational processing, cellular organization,
molecular transport and trafficking, metabolic and
protein networks, modification of cellular information,
and molecular and cellular engineering.

180A-B. Chemical Engineering Laboratory
(3-3) STAFF
Prerequisites: Chemical Engineering 110A and 120A-B
(for 180A): Chemical Engineering 128 and 140A (for
1808B).

Experiments in thermodynamics, fluid mechan-
ics, heat transfer, mass transfer, reactor kinetics, and
chemical processing. Experimental design, analysis of
results, and preparation of reports.

184A. Design of Chemical Processes
(3) DOHERTY

Prerequisites: Chemical Engineering 110A-B;
120A-B-C; 140A; and 152A.

Application of chemical engineering principles
to plant design. Conceptual design of chemical
processes. Flowsheeting methods. Engineering cost
principles and economic aspects.

184B. Design of Chemical Processes
(3) DOHERTY
Prerequisites: Chemical Engineering 110A-B;
120A-B-C; 140A; 152A,; and Chemical Engineering
184A.

The solution to comprehensive plant design prob-
lems. Use of computer process simulators. Optimiza-
tion of plant design, investment and operations.
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196. Undergraduate Research

(2-4) STAFF

Prerequisite: upper-division standing, consent of
instructor.

Must have a minimum 3.0 grade-point average for
the preceding three quarters. May be repeated for up
to 12 units. Not more than 4 units may be applied to
departmental electives.

Research opportunities for undergraduate students.
Students will be expected to give regular oral presen-
tations, actively participate in a weekly seminar, and
prepare at least one written report on their research.

198. Independent Studies in Chemical
Engineering

(1-5) STAFF

Prerequisites: consent of instructor; upper-division
standing, completion of two upper-division courses in
chemical engineering.

Must have a minimum 3.0 grade-point-average
for the preceding three quarters. May be repeated up
to twelve units. Students are limited to five units per
quarter and 30 units total in all 98/99/198/199/199DC/
199RA courses combined.

Directed individual studies.

GRADUATE COURSES

202. Biomaterials and Biosurfaces
(3) ISRAELACHVILI
Prerequisites: consent of instructor.

Same course as BMSE 202.

Recommended preparation: prior biochemistry,
physical chemistry, and organic chemistry.

Fundamentals of natural and artificial biomateri-
als and biosurfaces with emphasis on molecular level
structure and function and the interactions of bioma-
terials and surfaces with the body. Design issues of
grafts and biopolymers. Basic biological and biochemi-
cal systems reviewed for nonbiologists.

210A. Fundamentals and Applications of
Classical Thermodynamics and Statistical
Mechanics

(4) DOHERTY

Not open for credit to students who have com-
pleted Chemical Engineering 210.

Fundamental concepts in classical thermodynam-
ics and statistical mechanics for engineering students.
Establishes the framework within which applied
problems can be solved using methodologies that start
with molecular level understanding.

210B. Advanced Topics in Equilibrium
Statistical Mechanics
(3) FREDRICKSON

Same course as Materials 214. Not open for credit
to students who have completed Chemical Engineer-
ing 214.

Application of the principles of statistical mechanics
and thermodynamics to treat classical fluid systems
at equilibrium. Topics include liquid state theory,
computer simulation methods, critical phenomena and
scaling principles, interfacial statistical mechanics, and
electrolyte theory.

210C. Topics in Non-equilibrium Statistical
Mechanics
(3) FREDRICKSON

Not open for credit to students who have com-
pleted Chemical Engineering 215.

An introduction to the non-equilibrium statistical
mechanics of classical fluid systems. Topics include:
time correlation functions, linear response theory,
kinetic theory of gases, Brownian motion, polymer
dynamics, generalized hydrodynamics, non-equilibrium
thermodynamics, and kinetics of phase transforma-
tions.

210D. Computational Methods in
Statistical Mechanics
(3) STAFF

Not open for credit to students who have com-
pleted Chemical Engineering 213.

Topics of computational quantum and statistical
mechanics will be covered including pseudopotential
methods for band-structure and total-energy calcula-
tions, ab initio molecular dynamics, and classical
potential methods for structural relaxation, lattice-

dynamics, Monte Carlo, and molecular-dynamics
simulations.

211A. Matrix Analysis and Computation
(4) STAFF
Prerequisite: consent of instructor.

Same course as Computer Science 211A, ECE
210A, Geology 251A, ME 210A and Mathematics
206A. Students should be proficient in basic numeri-
cal methods, linear algebra, mathematically rigorous
proofs, and some programming language.

Graduate level-matrix theory with introduction to
matrix computations. SVD's, pseudoinverses, variation-
al characterization of eigenvalues, perturbation theory,
direct and iterative methods for matrix computations.

211B. Numerical Simulation
(4) STAFF
Prerequisite: consent of instructor.

Same course as Computer Science 211B, ECE 2108,
Geology 251B, ME 210B and Mathematics 2068B. Stu-
dents should be proficient in basic numerical methods,
linear algebra, mathematically rigorous proofs, and
some programming language.

Linear multistep methods and Runge-Kutta meth-
ods for ordinary differential equations: stability, order
and convergence. Stiffness. Differential algebraic equa-
tions. Numerical solution of boundary value problems.

211C. Numerical Solution of Partial
Differential Equations—Finite Difference
Methods

(4) STAFF

Prerequisite: consent of instructor.

Same course as Computer Science 211C, ECE
210G, Geology 251C, ME 210C and Mathematics
206C. Students should be proficient in basic numeri-
cal methods, linear algebra, mathematically rigorous
proofs, and some programming language.

Finite difference methods for hyperbolic, parabolic
and elliptic PDE’s, with application to problems in
science and engineering. Convergence, consistency,
order and stability of finite difference methods.
Dissipation and dispersion. Finite volume methods.
Software design and adaptivity.

211D. Numerical Solution of Partial
Differential Equations—Finite Element
Methods

(4) STAFF

Prerequisite: consent of instructor.

Same course as Computer Science 211D, ECE
210D, Geology 251D, ME 210D, and Mathematics
206D. Students should be proficient in basic numeri-
cal methods, linear algebra, mathematically rigorous
proofs, and some programming language.

Weighted residual and finite element methods for
the solution of hyperbolic, parabolic and elliptical par-
tial differential equations, with application to problems
in science and engineering. Error estimates. Standard
and discontinuous Galerkin methods.

212. Risk Assessment and Management
(3) THEOFANOUS
Prerequisites: consent of instructor.

Same course as ME 212.

Conceptual foundations of risk and its utility for
decision making. Determinism, statistical inference,
and uncertainty. Formulation of safety goals and ap-
proaches to risk management. Generalized method-
ology and tools for assessing risks in the industrial,
ecological, and public health context.

216A. Introduction to Magnetic
Resonance Spectroscopy Techniques
(3) CHMELKA

Prerequisite: consent of instructor.

An introduction to magnetic resonance theory and
experimental techniques, with emphasis on quantum-
mechanical descriptions of basic NMR methods for
solid-state applications.

216B. Advanced Methods of Magnetic
Resonance with Applications to Materials
Science

(3) CHMELKA

Prerequisite: consent of instructor.

This course is intended to provide an understand-
ing of advanced methods of magnetic resonance spec-
troscopy and imaging, emphasizing new applications
to current issues in materials research.
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218. Introduction to Multiphase Flows
(3) STAFF
Prerequisite: consent of instructor.

Same course as ME 218.

Development from basic concepts and techniques
of fluid mechanics and heat transfer, to local behavior
in multiphase flows. Key multiphase phenomena, re-
lated physics. Extension of local conservation principles
to usable formulations in multiphase flows. Modelling
approaches. Practical examples. Computer simulations.

220A-B. Advanced Transport Processes-
Laminar Flow and Convective Transport
Processes

(4-3) LEAL, BANERJEE, SQUIRES

Prerequisite: consent of instructor.

Principles of applied mathematics, dimensional
analysis and asymptotic approximation methods ap-
plied to problems in fluid mechanics and convective
transport phenomena; low-Reynolds number flows,
free-boundary problems, boundary-layer theories and
other advection dominated phenomena, introduction
to linear stability theory.

220C. Advanced Transport Processes-Mass
Transfer
(3) SANDALL, ZASADZINSKI

Basic principles of diffusional processes, multi-
component systems, diffusion with chemical reaction,
penetration and surface renewal theories, turbulent
transport.

222A. Colloids and Interfaces |
(3) ISRAELACHVILI
Prerequisite: consent of instructor.
Same course as Materials 222A and BMSE 222A.
Introduction to the various intermolecular
interactions in solutions and in colloidal systems:
Van der Waals, electrostatic, hydrophobic, solvation,
H-bonding. Introduction to colloidal systems: particles,
micelles, polymers, etc. Surfaces: wetting, contact
angles, surface tension, etc.

222B. Colloids and Interfaces Il
(3) ZASADZINSKI
Prerequisite: consent of instructor.

Same course as Materials 222B.

Recommended preparation: Materials 222A or
Chemical Engineering 222A.

Continuation of 222A. Interparticle interaction,
coagulation, flocculation, DLVO theory, steric interac-
tions, polymer-coated surfaces, polymers in solution,
viscosity in thin liquid films. Surfactant self-assembly:
micelles, micro-emulsions, lamellar phases, etc. Surfac-
tants in surfaces: Langmuir-Blodgett films, adsorption,
adhesion.

226. Level Set Methods
(4) GIBOU
Prerequisite: Computer Science 211C, or Chemical
Engineering 211C, or ECE 210C, or ME 210C.
Same course as CMPSC 216, ECE 226 and ME 226.
Mathematical description of the level set method
and design of the numerical methods used in its
implementations (ENO-WENO, Godunov, Lax-Friedrich,
etc.). Introduction to the Ghost Fluid Method. Applica-
tions in CFD, Materials Sciences, Computer Vision and
Computer Graphics.

230A. Advanced Theoretical Methods in
Engineering

(4) CHMELKA, FREDRICKSON, LEAL

Prerequisite: consent of instructor.

Same course as ME 244A.

Methods of solution of partial differential equa-
tions and boundary value problems. Linear vector and
function spaces, generalized Fourier analysis, Sturm-
Liouville theory, calculus of variations, and conformal
mapping techniques.

230B. Advanced Theoretical Methods in
Engineering

(3) FREDRICKSON, SQUIRES

Prerequisites: Chemical Engineering 230A and consent
of instructor.

Same course as ME 244B.

Advanced mathematical methods for engineers
and scientists. Complex analysis, integral equations
and Green’s functions. Asymptotic analysis of integrals
and sums. Boundary layer methods and WKB theory.

230C. Nonlinear Analysis of Dynamical
Systems

(3) DOHERTY

Prerequisites: Chemical Engineering 230A and consent
of instructor.

Bifurcation and stability theory of solutions to
nonlinear evolution equations; introduction to chaotic
dynamics. Emphasis on asymptotic and numerical
methods for the analysis of steady-state and time-de-
pendent nonlinear boundary-value problems.

230D. Numerical Methods in Chemical
Engineering

(3) STAFF

Prerequisite: consent of instructor.

The course will cover topics of numerical analysis
with emphasis on methods for solution of linear and
nonlinear algebraic equation sets and initial-value
problems, finite-difference and finite-element meth-
ods, numerical bifurcation analysis, nonlinear optimiza-
tion, and Monte Carlo methods.

238A-B. Rheology of Polymeric Liquids
(3-3) LEAL

Same course as Materials 238A-B.

A fundamentally-based course focusing on: the
microstructural and molecular basis of viscoelastic flow
for complex fluids, with a particular focus on polymeric
liquids, liquid crystals and colloidal suspensions; experi-
mental techniques and the analysis of viscoelastic flow
phenomena.

240A-B. Advanced Chemical Reaction
Engineering

(3-3) MCFARLAND

Prerequisite: consent of instructor.

Following review of the theory of reaction kinetics
for catalyzed and noncatalyzed systems, detailed
consideration is given to design and performance of
catalysts and chemical reactors. Mathematical studies
of stability and optimization are emphasized in rela-
tionship to mass, energy, and momentum transport.

246. Advanced Catalysis
(3) MCFARLAND, SCOTT
Prerequisite: consent of instructor.

Theories of reaction rates. Heterogeneous and
homogenous catalysis, including physical structure and
characterization of catalysts. Catalyst poisoning.

252. Monitoring Process and Control
System Performance

(3) SEBORG

Prerequisite: consent of instructor.

Introduction to methods that can be used to moni-
tor performance and to detect faults. Both model-
based and data-driven approaches are considered.
Emphasis is placed on statistical techniques for the
analysis of multivariate time series data.

255. Methods in Systems Biology

(3) DOYLE

Prerequisites: prior coursework in cellular biology and
mathematics; consent of instructor.

Same course as BMSE 255.

Fundamentals of dynamic network organization
in biology (genes, proteins, metabolites). Emphasis
on mathematical approaches to model and analyze
complex biophysical network systems. Detailed case
studies demonstrating successes of systems biology.
Basic biological systems reviewed for non-biologists.

256. Seminar in Process Control
(3) DOYLE
Selected research topics in process control.

290. Seminar
(.5) STAFF

May be repeated for credit.

Seminar featuring guest speakers and graduate
students on topics of current research interest.

291. Research Group Studies
(1-2) STAFF
Prerequisite: consent of instructor.
Students or instructors present recently published
papers and/or results relevant to their own research.

594. Special Topics
(1-4) STAFF

Special seminar on research subjects of current
interest.

596. Directed Reading and Research
(1-12) STAFF

Experimental or theoretical research undertaken
under the direction of a faculty member for graduate
students who have not yet advanced to candidacy.
598. Master’s Thesis Research and
Preparation
(1-12) STAFF

Not applicable to course requirement for master of
science degree.

Only for research underlying the thesis and writing
the thesis.
599. Dissertation Research and
Preparation
(1-12) STAFF

Only for research underlying the dissertation and
writing the dissertation.

Computer
Engineering

Computer Engineering Major,

Engineering I, Room 4157;

Telephone (805) 893-5615 or (805) 893-8292
E-mail: info@ce.ucsb.edu

Website: www.ce.ucsb.edu

Director: Malgorzata (Margaret) Marek-
Sadowska

Faculty

Kevin Almeroth, Ph.D., Georgia Institute of
Technology, Associate Professor (computer
networks and protocols, large-scale multimedia
systems, performance evaluation and distrib-
uted systems)

Kaustav Banerjee, Ph.D., UC Berkeley, Associ-
ate Professor (high performance VLSI and mixed
signal system-on-chip designs and their design
automation methods; single electron transis-
tors; 3D and optoelectronic integration)

Forrest D. Brewer, Ph.D., University of lllinois
at Urbana-Champaign, Professor (VLS| and
computer system design automation, theory
of design and design representations, symbolic
techniques in high level synthesis)

Tevfik Bultan, Ph.D., University of Maryland,
College Park, Associate Professor (specification
and automated analysis of concurrent systems,
computer-aided verification, model checking)

Steven E. Butner, Ph.D., Stanford University,
Professor (computer architecture, VLS| design of
CMOS and gallium-arsenide ICs with emphasis
on distributed organizations and fault-tolerant
structures)

Edward Chang, Ph.D., Stanford University, As-
sociate Professor (multimedia systems, database
systems, and distributed systems)

Kwang-Ting (Tim) Cheng, Ph.D., UC Berkeley,
Professor (design automation, VLSI testing,
design synthesis, design verification, algorithms)

Frederic T. Chong, Ph.D., Massachusetts
Institute of Technology, Professor (computer
architecture, novel computing technologies,
quantum computing, embedded systems, and
architectural support for system security and
reliability)

Ryan Kastner, Ph.D., UCLA, Assistant Profes-
sor (computer engineering, reconfigurable com-
puting; design of integrated circuits; embedded
architectures)



Chandra Krintz, Ph.D., University of California,
San Diego, Assistant Professor (dynamic and
adaptive compilation systems, high-perfor-
mance internet (mobile) computing, runtime
and compiler optimizations for Java/CIL, ef-
ficient mobile program transfer formats)

Malgorzata Marek-Sadowska, Ph.D., Techni-
cal University of Warsaw, Poland, Professor
(design automation, computer-aided design,
integrated circuit layout, logic synthesis)

P. Michael Melliar-Smith, Ph.D., University of
Cambridge, Professor (fault tolerance, formal
specification and verification, distributed sys-
tems, communication networks and protocols,
asynchronous systems)

Louise E. Moser, Ph.D., University of Wiscon-
sin, Professor (distributed systems, computer
networks, software engineering, fault-toler-
ance, formal specification and verification,
performance evaluation)

Behrooz Parhami, Ph.D., UC Los Angeles,
Professor (parallel architectures and algorithms,
computer arithmetic, computer design, depend-
able and fault-tolerant computing)

Volkan Rodoplu, Ph.D., Stanford University,
Assistant Professor (wireless networks, energy-
efficient and device-adaptive communications)

Tim Sherwood, Ph.D., UC San Diego, Assistant
Professor (computer architecture, dynamic
optimization, network and security processors,
embedded systems, program analysis and char-
acterization, and hardware support of software
systems)

Li-C. Wang, Ph.D., University of Texas at Austin,
Associate Professor (design verification, testing,
computer-aided design of microprocessors)

Richard Wolski, Ph.D., UC Davis/Livermore,
Associate Professor (high-performance distributed
computing, computational grids, computational
economies for resource allocation and scheduling)

Ben Zhao, Ph.D., University of California, Berke-
ley, Assistant Professor (computer/overlay/mobile
networking, large-scale distributed systems, oper-
ating systems, network simulation and modeling)

Heather Zheng, Ph.D., University of Maryland,
College Park, Assistant Professor (wireless/mobile/
ad hoc networking, cognitive radio and dynamic
spectrum networks, multimedia communica-
tions, security, game theory, algorithms, network
simulation and modeling)

The Computer Engineering major’s objective
is to educate broadly based engineers with an
understanding of digital electronics, computer
architecture, system software and integrated
circuit design. These topics bridge traditional
electrical engineering and computer science
curricula. The Computer Engineering degree
program is conducted jointly with faculty from
the Department of Computer Science and the
Department of Electrical and Computer Engi-
neering. Computer engineers emerging from
this program will be able to design and build in-
tegrated digital hardware and software systems
in a wide range of applications areas. Computer
engineers will seldom work alone and thus
teamwork and project management skills are
also emphasized. The undergraduate major in
Computer Engineering prepares students for a
wide range of positions in business, government
and private industrial research, development
and manufacturing organizations.
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Under the direction of the Associate Dean
for Undergraduate Studies, academic advising
services are jointly provided by advisors in the
College of Engineering, as well as advisors in the
department. Faculty advisors are also available
to help with academic program planning. Stu-
dents who hope to change to this major should
consult the department advisor.

Mission Statement

To prepare our students to reach their full
potential in computer engineering research
and industrial practice through a curriculum
emphasizing the mathematical tools, scientific
basics, fundamental knowledge, engineering
principles, and practical experience in the field.

Educational Objectives

The Computer Engineering Program seeks to
impart to each student:

1) Broad knowledge in the fundamental
theories, techniques, and tools relating to
computer engineering.

2) The ability to apply computer engineering
principles in solving problems, creating
products, and improving performance in
hardware and software applications.

3) A continuing commitment to the
advancement of science, lifelong education,
professionalism, and interest in education
and mentoring for the coming generations
of students

4) An understanding of the social, business,
technical, and human context of the world
in which their engineering contributions will
be utilized.

Program Outcomes

Upon completion of this program, students
will have:

1) Acquired strong basic knowledge and skills
in those fundamental areas of mathematics,
science, and electrical and computer
engineering necessary to facilitate specialized
professional training at an advanced level.

2) Experienced in-depth training in state-
of-the-art specialty areas in computer
engineering.

3) Benefited from hands-on, practical
laboratory experiences where appropriate
throughout the program. The laboratory
experiences will be closely integrated with
coursework and will make use of up-to-date
instrumentation and computing facilities.
Students will have completed both hardware-
oriented and software-oriented assignments.

4) Experienced design-oriented challenges that
exercise and integrate skills and knowledge
acquired during their course of study.

These challenges may include design of
components or subsystems with performance
specifications. Graduates should be able to
demonstrate an ability to design and test a
system, analyze research results, and draw
logical conclusions from them.

5) Learned to function well in teams and
collaborative environments. To this end,
students must develop communication
skills, both written and oral, through
teamwork and classroom participation.

Teamwork and individual originality will be
evidenced through written reports, web page
preparation, and public presentations.

6) Completed a well-rounded and balanced
education through required studies in
selected areas of fine arts, humanities, and
social sciences. This outcome provides
for the ability to understand the impact of
engineering solutions in a global and societal
context. A required course in engineering
ethics will have prepared students for making
professional contributions while maintaining
institutional and individual integrity.

Admission to the Major

Requirements for Advancing to the
Computer Engineering Major from
the Computer Engineering Pre-Major

Students intending to major in computer
engineering should declare the pre-major when
applying for admission to the university. It is
strongly recommended that incoming freshmen
complete a computer programming class prior
to enrollment at UCSB. We recommend a Java
course with emphasis in programming or a
C++ programming course.

Students may petition to advance from the
computer engineering pre-major to the com-
puter engineering major when they have met
either of the following requirements:

Option A: Satisfactory completion at UCSB

of at least six core classes required as prepara-
tion for the computer engineering major with
a grade-point-average of at least 3.0. The

core classes are: Mathematics 3A, 3B, 3C, 5A;
Computer Science 10, 20, 40, 60; Electrical and
Computer Engineering 2A, 2B, 2C, 15A, 15B.
If the student has not attained the minimum
3.0 grade-point-average with the first six core
classes completed, all core classes subsequently
completed will be included in the grade-point-
average computation.

Option B: Satisfactory completion of all thir-
teen core classes with a University of California
grade-point-average of at least 2.75.

Requirements for Changing to
Computer Engineering from Other
Majors

Students may petition to enter the Computer
Engineering pre-major at any time Option 1 be-
low has been met, or they may petition to enter
the full major when the requirements in Option
2 have been met.

Option 1:

1. An overall UCSB grade-point-average of at
least 3.0; and,

2. Satisfactory completion at UCSB of at least
four core classes required as preparation
for the Computer Engineering major with
a grade-point-average of at least 3.0 in all
core classes completed. The core classes are:
Mathematics 3A, 3B, 3C, 5A; Computer Sci-
ence 10, 20, 40, 60; Electrical and Computer
Engineering 2A, 2B, 2C, 15A, 15B. Once
approved for the Computer Engineering
pre-major, the student must meet the require-
ments above for advancing to the full major.
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Option 2:

1. An overall UCSB grade-point-average of at
least 3.0; and,

2. Satisfactory completion at UCSB of at least
six of the core classes with a grade-point-
average of at least 3.0. If the student has not
attained the minimum 3.0 grade-point-aver-
age with the first six core classes completed,
all core classes subsequently completed will
be included in the grade-point-average com-
putation; or,

3. Satisfactory completion of all thirteen core
classes with a University of California grade-
point-average of at least 2.75.

Please Note: Pre-major status does not guaran-
tee admission to major status. To be admitted to
the major, the student must meet the require-
ments described in Option A or B or 2 above.
No exceptions will be made to the GPA rule.
Students who have completed more than
105 units will not be considered for a change of
major/change of college unless they can demon-
strate that they will be able to complete all the
degree requirements for the proposed program
without exceeding 200 total units.

Undergraduate Program

Note: Schedules should be planned to meet
both General Education and major require-
ments. Detailed descriptions of these require-
ments are presented in the College of Engineer-
ing Announcement and General Education
booklet.

Bachelor of Science—Computer
Engineering

The curriculum contains a core required of all
computer engineers, a choice of at least 32 units
of senior year elective courses including com-
pletion of two out of eight elective sequences
and a senior year capstone design project.

Because the Computer Engineering degree
program is conducted jointly by the Depart-
ment of Computer Science and the Department
of Electrical and Computer Engineering, several
of the upper-division courses have equivalent
versions offered by ECE or CMPSC. These
courses are considered interchangeable, but only
one such course of a given equivalent ECE/
CMPSC pair may be taken for credit.

Courses required for the major, whether
inside or outside of the Departments of Electri-
cal and Computer Engineering or Computer
Science, must be taken for letter grades. They
cannot be taken for the passed/not passed grad-
ing option.

Preparation for the major

All undergraduate Computer Engineering
majors are required to meet a set of minimum
unit and grade-point requirements and a set
of General Education requirements which are
common to all undergraduate majors in the
College of Engineering. In addition, required
preparation for the major consists of the follow-
ing lower-division courses (or their equivalents
if taken elsewhere): Chemistry 1A-B, 1AL-BL;
Computer Science 10, 20, 40, 60; ECE 2A-B-C,
15A-B; Engineering 5A; Mathematics 3A-B-C,
5A; Physics 1, 2, 3, 4, 3L, 4L.

The acting associate dean can suggest a rec-
ommended study plan for Computer Engineer-
ing freshmen and sophomores. Each student is

assigned a departmental faculty advisor who
must be consulted in planning the junior and
senior year programs.

Upper-division major

The upper-division requirements consist of a set
of required courses and a minimum of 32 units
of additional departmental elective courses
comprised of at least two sequences chosen
from a set of eight specialty sequences. Each
sequence must consist of two or more courses
taken from the same course/sequence group.
The department electives must also include a
capstone design project (CMPSC 189A-B/ECE
189A-B). Upper-division courses required for
the major are: Computer Science 1304, 170;
ECE 152A-B, 154, either ECE 139 or PSTAT
120A; Engineering 101.

The required departmental electives are
taken primarily in the senior year; they permit
students to develop depth in specialty areas of
their choice. A student’s elective course program
and senior project must be approved by a de-
partmental faculty advisor. A variety of elective
programs will be considered acceptable. Sample
programs include those with emphasis in: com-
puter-aided design (CAD); computer systems
design; computer networks; distributed systems;
programming languages; real-time computing
and control; multimedia; and very large-scale
integrated (VLSI) circuit design.

The defined sequences from which upper-divi-
sion departmental electives may be chosen are:

+ Computer-Aided Design (CAD): ECE 156A-B

+ Computer Systems Design: ECE/CMPSC
153A, ECE 153B

+ Computer Networks: ECE 155A/CMPSC
176A, ECE 155B/CMPSC 176B

+ Distributed Systems: ECE 151/CMPSC 171
and one or both of the Computer Networks
courses

* Programming Languages: CMPSC 160, 162

+ Real-Time Computing & Control: ECE 147A-
B, 157

+ Multimedia: ECE 178, ECE/CMPSC 181B,
ECE 160/CMPSC 182

+ VLSIL: ECE 124A, 124D

Satisfactory Progress and
Prerequisites

A majority of Computer Science and Electrical
and Computer Engineering courses have pre-
requisites which must be completed successfully.
Successtul completion of prerequisite classes
requires a grade of C or better in Mathemat-
ics 3A-B-C and a grade of C- or better in ECE
classes. Students will not be permitted to take
any ECE or CMPSC course if they received a
grade of F in one or more of its prerequisites.
Students who fail to maintain a grade-point av-
erage of at least 2.0 in the major may be denied
the privilege of continuing in the major.

Five-Year Bachelor of Science/
Master of Science Program

A combined B.S./M.S. program in Computer
Engineering provides an opportunity for out-
standing undergraduates to earn both degrees
in five years. The M.S. degree will be earned in
either the Department of Computer Science
or the Department of Electrical and Computer
Engineering, while the B.S. degree is earned

in Computer Engineering. Additional infor-

mation about this program is available from
the undergraduate office. Interested students
should contact the undergraduate office early
in their junior year because they need to plan
their junior year classes differently from other
undergraduates. Transfer students should notify
the office of their interest in the program at the
earliest possible opportunity. In addition to
fulfilling undergraduate degree requirements,
B.S./M.S. degree candidates must meet Gradu-
ate Division degree requirements, including
university requirements for academic residence
and units of coursework as described in the
chapter “Graduate Education at UCSB.”

Computer
Engineering Courses

See listings for Computer Science starting on page
78 and Electrical and Computer Engineering
Departments starting on page 86.

Computer
Science

Department of Computer Science,
Engineering I, Room 2104;
Telephone (805) 893-4321
Website: www.cs.ucsb.edu

Chair: Linda Petzold
Vice Chair: Tevfik Bultan

Faculty

Divyakant Agrawal, Ph.D., State University of
New York at Stony Brook, Professor (distributed
systems and databases)

Kevin Almeroth, Ph.D., Georgia Institute of
Technology, Professor (computer networks and
protocols, large-scale multimedia systems, per-
formance evaluation and distributed systems)

Elizabeth Belding, Ph.D., University of Califor-
nia, Santa Barbara, Associate Professor (mobile
wireless networking, ad hoc mobile networks
and protocols, and multimedia systems and
performance evaluation)

Tevfik Bultan, Ph.D., University of Maryland,
College Park, Associate Professor (model check-
ing, concurrency, web services, static analysis,
software engineering)

Peter R. Cappello, Ph.D., Princeton University,
Professor (Java/Internet-based parallel comput-
ing, multiprocessor scheduling, market-based
resource allocation, self-directed learning)

Fred Carlin, Ph.D., University of California,
Santa Barbara, Lecturer

Frederic T. Chong, Ph.D., Massachusetts
Institute of Technology, Professor (computer
architecture, novel computing technologies,
guantum computing, embedded systems, and
architectural support for system security and
reliability)

C. Michael Costanzo, Ph.D., University of
California, Santa Barbara, Lecturer



Omer Egecioglu, Ph.D., University of
California, San Diego, Professor (bijective and
enumerative combinatorics, parallel algorithms,
approximation algorithms, combinatorial
algorithms)

Amr El Abbadi, Ph.D., Cornell University,
Professor (information systems, databases,
fault-tolerant distributed systems)

Frederic Gibou, Ph.D., University of California,
Los Angeles, Assistant Professor (computa-
tional mathematics, modeling and simulations
- materials science, multiphase flows; level-set
methods, ghost-fluid methods, and interface
problems; and image segmentation with appli-
cations to radiotherapy treatment planning and
civil engineering)*2

John Gilbert, Ph.D., Stanford University, Pro-
fessor (combinatorial scientific computing, tools
and software for computational science and
engineering, numerical linear algebra, smart
matter and systemic MEMS, distributed sensing
and control)

Teofilo Gonzalez, Ph.D., University of Minne-
sota, Professor (multimessage multicasting, VLSI
placement and routing algorithms, scheduling
theory; design and analysis of algorithms)

Tobias Hollerer, Ph.D., Columbia University,
Assistant Professor (human computer interac-
tion, computer graphics, virtual and augmented
reality, wearable and ubiquitous computing)

Oscar H. Ibarra, Ph.D., University of California,
Berkeley, Professor (design and analysis of algo-
rithms, theory of computation, computational
complexity, parallel computing)

Eliot Jacobson, Ph.D., University of Arizona,
Tucson, Lecturer

Richard A. Kemmerer, Ph.D., University of
California, Los Angeles, Professor (specification
and verification of systems, computer system
security and reliability, programming and speci-
fication language design, software engineering,
secure mobile computing)

Chandra Krintz, Ph.D., University of California,
San Diego, Assistant Professor (dynamic and
adaptive compilation systems, high-perfor-
mance internet (mobile) computing, runtime
and compiler optimizations for Java/CIL, ef-
ficient mobile program transfer formats)

Linda R. Petzold, Ph.D., University of lllinois at
Urbana—Champaign, Professor (computational
science and engineering, multiscale numerical

methods, systems biology)*2

Tim Sherwood, Ph.D., University of California,
San Diego, Assistant Professor (computer archi-
tecture, dynamic optimization, network and se-
curity processors, embedded systems, program

analysis and characterization, hardware support
of software systems)

Ambuj Singh, Ph.D., University of Texas at
Austin, Professor (bioinformaticsi databases,
parallel and distributed systems)™4

Terence R. Smith, Ph.D., Johns Hopkins Uni-
versity, Professor (spatial databasss, techniques
in artificial machine intelligence)

Jianwen Su, Ph.D., University of Southern
California, Professor (database systems and ap-
plications, web services)

Subhash Suri, Ph.D., Johns Hopkins University,
Professor (algorithms, internet computing,
computational geometry)

Matthew Turk, Ph.D., Massachusetts Institute
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of Technology, Professor (computer vision,
human computer interaction, perceptual user
interfaces, imaging systems)

Giovanni Vigna, Ph.D., Politecnico di Milano,
Associate Professor (computer and network
security, network models and protocols, mobile
code languages and systems, mobile agent
security)

Wim van Dam, Ph.D., University of Oxford and
University of Amsterdam, Assistant Professor
(quantum computation, quantum algorithms,
quantum communication, quantum information
theory)*>

Yuan-Fang Wang, Ph.D., University of Texas
at Austin, Professor (computer vision, computer
graphics, artificial intelligence)

Richard Wolski, Ph.D., University of California,
Davis/Livermore, Associate Professor (distributed
systems, computational grid computing, on-line
performance forecasting)

Tao Yang, Ph.D., Rutgers University, Profes-

sor (parallel and distributed systems, high
performance scientific computing, cluster-based
network services, Internet search)

Ben Zhao, Ph.D., University of California,
Berkeley, Assistant Professor (overlay and
peer-to-peer networks, large-scale distributed
systems, mobile and wireless networks, system
security)

Heather Zheng, Ph.D., University of Maryland,
College Park, Assistant Professor (wireless/mo-
bile/ad hoc networking, cognitive radio and
dynamic spectrum networks, multimedia com-
munications, security, game theory, algorithms,
network simulation and modeling)

Emeriti Faculty

Alan G. Konheim, Ph.D., Cornell University,
Professor (computer communications, computer
systems, modeling and analysis, cryptography)
Marvin Marcus, Ph.D., University of California,
Berkeley, Professor Emeritus (linear and multilin-
ear algebra, scientific computation, numerical
algorithms)

Roger C. Wood, Ph.D., University of California,
Los Angeles, Professor Emeritus (computer sys-
tem modeling, design and analysis, computer
architecture)™ !

*1 Joint appointment with the Department of Electri-
cal and Computer Engineering.

*2 Joint appointment with the Department of Me-
chanical Engineering.

*3 Joint appointment with the Department of Geog-
raphy.

*4 Joint appointment with the Department of Biomo-
lecular Science and Engineering (BMSE).

*5 Joint appointment with the Department of Physics.

Affiliated Faculty

Edward Chang, Ph.D. (Electrical and Computer
Engineering)

James Frew, Ph.D. (Bren School of
Environmental Science and Management)

John Hershberger, Ph.D.

B.S. Manjunath, Ph.D., (Electrical and Com-
puter Engineering)

P. Michael Melliar-Smith, Ph.D. (Electrical and
Computer Engineering)

Kenneth Rose, Ph.D. (Electrical and Computer
Engineering)

Klaus Schauser, Ph.D.

The Department of Computer Science offers
programs leading to the degrees of bachelor

of arts and bachelor of science in computer
science, and the M.S. and Ph.D. in computer
science. The B.A. is a College of Letters and Sci-
ence major; the B.S. is a College of Engineering
major. The B.S. degree program in computer
science is accredited by the Computing Accredi-
tation Commission of the Accrediting Board for
Engineers and Technology.

One of the most important aspects of
the Computer Science program at UCSB is
the wealth of “hands-on” opportunities for
students. UCSB has excellent computer facili-
ties. Campus Instructional Computing makes
accounts available to all students. Computer
Science majors use the workstations in the
Computer Science Instructional Lab and Engi-
neering Computing Infrastructure computing
facilities. Students doing special projects can
gain access to machines at the NSF Supercom-
puting Centers via the Internet.

Additional computing facilities are available
for graduate students in the Graduate Student
Laboratory. Students working with faculty
have access to the specialized research facilities
within the Department of Computer Science.

The undergraduate major in computer sci-
ence has a dual purpose: to prepare students for
advanced studies and research and to provide
training for a variety of careers in business,
industry, and government.

Under the direction of the Associate Dean
for Undergraduate Studies, academic advising
services are jointly provided by advisors in the
College of Engineering, as well as advisors in the
department. A faculty advisor is also available
to help with academic program planning. A
department publication, Computer Science Un-
dergraduate Brochure, describes degree offerings
and degree requirements.

Computer Engineering Major

This major is offered jointly by the Department
of Computer Science and the Department of
Electrical and Computer Engineering. For in-
formation about this major, refer to the section
on Computer Engineering.

Mission Statement

The Computer Science programs seek to
prepare undergraduate and graduate students
for productive careers in industry, academia,
and government, by providing an outstanding
environment for teaching and research in the
core and emerging areas of the discipline. The
programs place high priority on establishing
and maintaining innovative research programs
that enhance educational opportunities and
encourage a broad base of extramural support.

Program Goals for
Undergraduate Programs

The goal of the computer science undergradu-
ate program is to prepare future generations of
computer professionals for long-term careers in
research, technical development, and applica-
tions. Baccalaureate graduates, ready for imme-
diate employment, are eminently trainable for
most computer science positions in government
and a wide range of industries. Outstanding
graduates interested in highly technical careers,
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research, and/or academia, are fully prepared to
further their education in graduate school.

The primary computer science departmental
emphasis is on program design, analysis and
implementation, with both a strong theoretical
foundation and a strong practical component,
covering most aspects of computing and com-
puter communications.

Educational Objectives for the
Undergraduate Programs

On completion of the programs, undergradu-
ates should be able to:

+ design, analyze, test and evaluate the
performance of computer programs.

« recognize the need for, and expect to engage in,
life-long learning for continued effectiveness in
the profession.

« apply their knowledge to the solution of
practical problems.

+ communicate effectively.
+ work collaboratively.

In addition, undergraduates must:

* be able to recognize efficient algorithms;
the limits of computation; and the potential
benefits of research.

« have a solid understanding of science,
mathematics, and engineering.

+ have a general education background.

+ have the knowledge and capability that prepare
them to be highly trainable in the job market.

+ understand professional and societal
responsibility.

Admission to the Major

Students intending to major in computer
science should declare a computer science
pre-major when applying for admission to the
university.

Computer Science majors and pre-majors
have priority when registering in all Computer
Science courses. Students who declare the com-
puter science pre-major or major are respon-
sible for satisfying major requirements in effect
at the time of their declaration. When students
have completed the required pre-major courses,
they must petition to change from pre-major to
major status. Students cannot be accepted into
the computer science major unless they have
successfully completed the computer science
preparation for the major courses.

Courses required for the pre-major or major,
lower- or upper-division, inside or outside of
the Department of Computer Science, must be
taken for letter grades.

Undergraduate Program

Bachelor of Science—
Computer Science

Note: Schedules should be planned to meet
both General Education and major require-
ments. Detailed descriptions of these require-
ments are presented in the College of Engineer-
ing Announcement and General Education
booklet.

Admission to the full BS major is contingent
upon the prior completion of the courses listed
in the preparation for the major with at least a
2.75 cumulative grade point average.

Preparation for the major—B.S.

Required: Mathematics 3A-B-C and 5A-B;
Computer Science 10, 20, 30, 40, 50, and 60; and
Probability and Statistics 120A.

Students with no previous programming
background should take CMPSC 5JA before
taking CMPSC 10. CMPSC 5]JA is not included
in the list of preparation for the major courses
but may be counted as a free elective.

Students applying for major status in the
BS program who have completed more than
105 units will not be considered for a change
of major/change of college unless they can
demonstrate that they will be able to complete
all of the degree requirements for the proposed
program without exceeding 200 units.

Students may petition to enter the computer
science pre-major at any time Option A below
has been met, or they may petition to enter the
full major when Option B has been met.

Option A: Satisfactory completion at UCSB
of at least four 4-unit courses required for the
computer science preparation for the major,
including at least two computer science courses,
with a University of California grade point aver-
age of at least 3.0 in all the preparation for the
major courses taken.

Option B: Satisfactory completion of all the
preparation for the major requirements with a
University of California grade point average of
at least 2.75.

Please note: Pre-major status does not guar-
antee admission to major status. To be admitted
to the major, the student must complete the
pre-major courses with a minimum grade point
average of 2.75. All courses required for the
preparation for the major must be taken for a
letter grade. No exceptions will be made to the
minimum 2.75 GPA rule.

Upper-division major

The following courses are required: Computer
Science 111 or 140, 130A-B, 138, 154, 160, 162,
170; Electrical and Computer Engineering
152A; and Probability and Statistics 120B. In
addition, at least 20 units of major field electives
are required. Prior approval of these electives
must be obtained from the faculty advisor. In
addition, the following courses are required:
Engineering 101, Physics 1, 2, 3, 3L and at least
8 units of science electives. Lists of approved
major field electives and science electives are
available in the computer science office and on
the web at:

www.cs.ucsb.edu/undergraduate

Bachelor of Arts—
Computer Science

Students applying for major status in the BA
program will not be considered for a change of
major/change of college unless they can dem-
onstrate that they will be able to complete all of
the degree requirements for the proposed pro-
gram without exceeding 200 units or no more
than live total years of post secondary study,
including time enrolled at other institutions.
Admission to the full BA major is contingent
upon the prior completion of the courses listed
in the preparation for the major with at least a
2.75 cumulative grade point average.

Preparation for both Bachelor of Arts
majors

Mathematics 3A-B-C, 5A-B; Computer Science
10, 20, 40, 60; Probability and Statistics 120A.
Students with no previous programming back-
ground should take CMPSC 5]JA before taking
CMPSC 10. CMPSC 5]JA is not included in the
list of preparation for the major courses but
may be counted as a free elective.

Upon completion of the pre-major require-
ments with a satisfactory grade-point average,
the pre-major student should submit a change
of major petition, available in the office of the
Department of Computer Science. At that time,
students must declare their intention to pursue
a B.A. degree with either the Computational
Biology or Computational Geography emphasis
through the College of Letters and Science.

Bachelor of Arts—Computer
Science with an Emphasis in
Computational Geography

Lower-division major requirements
Science sequence: Chemistry 1A-AL-B-BL-C-
CL or Physics 1-2-3-3L or Physics 6A-AL-B-BL-
C-CL; Geography 3A, 3B, 5, and 12. Philosophy
4 or 6 or 100A or Engineering 101. The lower
division major requirements are excluded from
the pre-major grade-point average requirement
and need not be completed prior to advance-
ment to the full major.

Upper-division major requirements
Computer Science 111, 123, 130A-B, 165A or

B, 174A, 185, and Computer Science/Electrical
Engineering 181B. Students must choose 16
units of upper-division Geography electives.

A list of these electives is available from the
Computer Science office, and on the web at
www.cs.ucsb.edu/undergraduate/requirements/
ba/cpgeo/. Recommended: 8 additional units of
upper-division Computer Science or Geography
electives.

Bachelor of Arts—Computer
Science with an Emphasis in
Computational Biology

Lower-division major requirements
Chemistry 1A-AL-B-BL-C-CL; and MCDB
1A-AL; MCDB 1B; EEMB 2; and either MCDB
1BL or EEMB 2L; and MCDB 121 or MCDB 22.
The lower division major requirements are ex-
cluded from the pre-major grade-point average
requirement and need not be completed prior
to advancement to the full major.

Upper-division major requirements

Computer Science 123, 130A-B, 138, 165B,
174A, 167; Probability and Statistics 120B; and
MCDB 101A-B. Students must choose 8 units of
upper-division Biology electives. A list of these
electives is available from the Computer Science
office, and on the web at www.cs.ucsb.edu/un-
dergraduate/requirements/ba/cpbio/. Recom-
mended: 8 additional units of upper-division
Computer Science or Biology electives.



Five-Year Bachelor of Science/
Master of Science Program

A combined B.S./M.S. program in computer
science provides an opportunity for outstand-
ing undergraduates to earn both degrees in

five years. Additional information about this
program is available from the computer science
graduate program assistant or online at www.
cs.ucsb.edu/undergraduate. Interested students
may apply after completing at least 3 but no
more than 8 upper division computer science
courses. In addition to fulfilling undergraduate
degree requirements, B.S./M.S. degree can-
didates must meet Graduate Division degree
requirements, including university requirements
for academic residence and units of coursework,
as described in the chapter “Graduate Education
at UCSB.”

Graduate Program

Admission Requirements

All students must satisfy the University’s re-
quirements as described in the chapter “Gradu-
ate Education at UCSB.” Applicants to the
Department of Computer Science must have a
bachelor’s degree in some discipline of science,
engineering, or mathematics.

Applicants must have a grade-point average
of at least 3.0 in their last two years of under-
graduate study. Satisfactory performance in the
verbal, quantitative, analytical sections of the
Graduate Record Examination is required of all
applicants. Applicants whose native language
is not English are required to take the Test of
English as a Foreign Language (TOEFL) or
the International English Language Testing
System (IELTS). Students who have completed
an undergraduate or graduate education at an
institution whose primary language of instruc-
tion is English may request an exception to this
requirement. Applicants who have received a
bachelor’s or master’s degree from a U.S. college
or university are exempt from this requirement.

All application materials for graduate study
must be received by January 15.

Please note: The Computer Science Depart-
ment admits students to the graduate program
only in fall quarter.

Master Of Science Program—
Computer Science
Objective
The purpose of the Master of Science program
is to provide advanced training in computer
science to prepare students for positions in
industry and government, or for further gradu-
ate study.

There are three tracks for the Master of Sci-
ence program: thesis, comprehensive examina-
tion, or project.

Requirements Common to All Tracks
There are three major areas — Theory, Systems,
and Applications. All graduate courses in the
department are classified into at most two
major areas. The following requirements are
common to all tracks.

+ 42 units of upper-division (excluding 193) or
graduate courses (200+, 595, 596, 598) that
are approved by a Computer Science Faculty
Advisor must be completed.
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+ A major area must be chosen. Four CS
graduate courses (200 level) should be taken
from the major area and one CS graduate
course (200 level) must be taken from each of
the other two areas. The same course cannot
be used to satisfy more than one requirement.

+ The grade in each major area course must be
at least a B.

+ At least two units and at most six units of 595
research seminar units may be used towards
the unit requirements.

* The study plan must be approved by the
faculty advisor.

Additional Requirements for Plan I:
Thesis

The student must submit an acceptable thesis,
completed under the supervision of a Com-
puter Science permanent faculty member, and
approved by a thesis committee composed of 3
permanent faculty members of the Computer
Science Department. Up to 12 units of 596 and
598 may be used toward unit requirements.

Additional Requirements for Plan II:
Comprehensive Examination

Besides the six courses required for all plans,
twelve additional units of coursework must be
completed with 100 (excluding 193) and 200
level courses. Of these, eight units must be in
the 200 level. Plan II is available only to students
who initially joined the graduate program as
master of science candidates.

The comprehensive examination will be of-
fered twice a year, in the eighth week of the fall
and spring quarters. Each student will list four
courses; a question from each of these courses
will be asked on the examination. Three ques-
tions must be answered correctly.

Comprehensive Examination—

Project Option

As an option under Plan II, the project plan re-
quires more coursework than the thesis plan but
less research, establishing a useful intermediate
position between the other two plans. Beyond
the major area and breadth courses common to
all plans, the project plan’s course requirements
are identical to those of the comprehensive
examination plan. In addition to these course
requirements, the student must complete:

+ six units of 596: Directed Research.

+ a project under the supervision of a Computer
Science permanent faculty member. The
project must be approved by a Project
Committee consisting of two permanent
faculty members of the Computer Science
Department. Approval is based on the project’s
deliverables:

* areport
+ a 30-minute public presentation describing
the project

Study Plan

Upon entry into the graduate program, each
student is assigned a faculty advisor who guides
the student through his/her graduate career. In
consultation with his/her faculty advisor, each
student prepares a Study Plan, which details the
courses that will be taken in order to fulfill the
course requirements. The study plan may be

changed at any time with the approval of one’s
faculty advisor and the graduate advisor. If a
student withdraws from a course that affects the
study plan, a new study plan must be prepared
prior to withdrawal.

Doctor of Philosophy—
Computer Science

Admission

Students may apply directly to the Ph.D.
program without a master’s degree. However,

a solid background in computer science or one
or more fields of science and engineering is
expected. Applicants to the Ph.D. program must
have a grade-point average of at least 3.5 in their
last two years of study. Students entering this
program should be committed to completing

a Ph.D. The department discourages students
petitioning to switch to the master’s program;
such petitions are approved only under excep-
tional circumstances.

Objective

The purpose of the Doctor of Philosophy pro-
gram in computer science is to prepare students
for research and teaching positions in universi-
ties and colleges, and for research and leader-
ship positions in industry and government.
The primary aim of the program is to train
students in the methods of scientific inquiry
and independent research. This is accomplished
through advanced coursework and active
participation with the faculty in their research
programs. Doctor of Philosophy students are
expected to have a broad knowledge of all fields
of computer science and have a deep under-
standing of at least one of its areas. In addition
to this requirement, a Doctor of Philosophy
student must be up to date in all the develop-
ments in his/her major area of specialization.
The most important component of the Doctor
of Philosophy program is learning to perform
independent and significant research in one’s
area of specialization.

Requirements for the Doctor of Philosophy
degree typically are completed in four to five
years, depending on whether or not a student
enters the program with an M.S. in computer
science.

Course Requirements

To ensure sufficient breadth at the graduate
level, Ph.D. students must complete at least ten
graduate courses (four by the end of their first
year) with a GPA of at least 3.5, and a grade in
each course of at least 3.0. Of the ten courses,
students must take at least two courses in Foun-
dations of Computer Science and two courses
in Systems. The set of courses that students plan
to take must be endorsed by their academic
advisor and another Department of Computer
Science faculty member.

Exam Requirements

To earn a Ph.D., students must successfully
complete the above course requirements plus
three examinations: the major area examination
(qualifying examination); the thesis proposal;
and the dissertation defense.

After selecting an area of research, a student
forms a doctoral committee to supervise disser-
tation research. The doctoral committee must
be chaired by a ladder faculty member from the
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department, although faculty from other UCSB
departments may also be members. In special
circumstances, non-UCSB faculty may be mem-
bers. After the doctoral committee approves a
student’s proposed major area, the major area
examination tests the student’s knowledge of
this area and supporting areas. As a part of this
examination, a student submits a set of relevant
papers from the major area and prepares a brief
presentation. Passing this oral examination al-
lows the student to advance to candidacy for the
doctoral degree.

After passing the major area examination,

a student prepares a dissertation proposal that
describes the dissertation topic, summarizes
relevant background literature, and presents a
comprehensive research plan for the doctoral
dissertation. The thesis proposal oral examina-
tion determines the feasibility of the research
plan and the appropriateness of the research
topic. This examination is administered by the
student’s doctoral committee.

The final examination is the defense of the
candidate’s dissertation in a public seminar.
The candidate’s doctoral committee evaluates
the presentation and dissertation to determine
if the student has successfully defended the
dissertation.

Optional Graduate Degree
Emphasis in Computational
Science and Engineering

The Departments of Chemical Engineering,
Computer Science, Earth Science, Electrical
and Computer Engineering, Mathematics, and
Mechanical Engineering offer an interdisci-
plinary master’s and Ph.D. degree emphasis in
computational science and engineering (CSE).

CSE is a rapidly growing multidisciplinary
area with connections to the sciences, engi-
neering, mathematics, and computer science.
Computer models and simulations have become
an important part of the research repertoire,
supplementing (and in some cases replacing)
experimentation. Going from application
area to computational results requires domain
expertise, mathematical modeling, numeri-
cal analysis, algorithm development, software
implementation, program execution, analysis,
validation, and visualization of results. CSE
addresses these issues.

Although CSE includes elements from com-
puter science, applied mathematics, engineering
and science, it focuses on the integration of
knowledge and methodologies from all of these
disciplines and, as such, is a subject distinct
from any of them.

All students pursuing an emphasis in CSE
must complete the following:

* Numerical Methods: Computer Science 211A-
B-C-D (students must take at least three).

+ Parallel Computing: Computer Science 240A-
B (students must take at least one).

« Applied Mathematics: Students must take one
of the Math 214A-B, Math 215A-B sequences
(run concurrently with Math119A-B and
Math124A-B, respectively), or Chemical
Engineering 230A-B.

+ Credit will not be given for more than one
of these sequences. Advanced courses may be
substituted, with approval, as follows: Math

243 instead of Math 214, and Math 246 instead
of Math 215.

CSE master’s and Ph.D. graduates are
expected to have a solid grounding in CSE core
subjects discussed above. A CSE thesis or dis-
sertation should involve the solution of a real-
world problem, using and/or developing tools
to advance the CSE discipline. Some examples
of such problems include, but are not limited
to: data mining, computational biology, parallel
computing tools for scientific computation,
computational fluid dynamics, computational
engineering and materials, and problem solving
environments.

The specific requirements for the M.S. in
Computer Science (thesis option only) with the
CSE emphasis are as follows:

* 42 units in upper division or graduate courses
(excluding the 193)

+ 20 graduate course units from 3 areas: Theory,
Systems, Applications (the Computer Science
courses in the CSE core are considered to be
part of the Applications track for the M.S.
degree in Computer Science). These units
must include:

« four Computer Science graduate courses
from the CSE core.

« at least one course in the theory or systems
area.

+ 8 units of applied mathematics from Math
214A-B, 215A-B, or 243/246 to complete the
CSE core.

+ 2 units of Computer Science 595 (seminar).
+ 12 units of thesis preparation (596, 598).

* A master’s thesis in CSE.

The thesis must be written under the super-
vision of a Computer Science CSE ladder faculty
member. The thesis committee must include
a minimum of three permanent ladder faculty
members, at least two from Computer Science
and one from CSE (may be CSE faculty member
from another department).

Students pursuing a Ph.D. with an emphasis
in CSE must:

« Satisfy the course requirements for the general
Doctor of Philosophy degree in Computer
Science

+ Complete the CSE core course sequence

+ Pass a major area examination in CSE, and
write and defend a dissertation in CSE.

The student’s dissertation must be written
under the supervision of a Computer Science
CSE ladder faculty member. The doctoral ex-
amination committee must include at least one
CSE ladder faculty member and at least one lad-
der faculty member from another department.

Optional Ph.D. Emphasis in
Technology and Society

Students pursuing a Ph.D. in this department
may petition to add an Emphasis in Technol-
ogy and Society. The Emphasis brings together
doctoral students in engineering, social sciences,
and the humanities to engage in multidis-
ciplinary coursework and research into the
cultural and societal changes resulting from the
use of new information technologies. The Em-
phasis features a structured set of courses that
may be taught individually and collaboratively
by faculty across disciplines: Anthropology,

Communication, Computer Science, English,
History, Media Arts and Technology, Political
Science, and Sociology.

To be eligible for admission to the Emphasis,
students must be enrolled in good standing
in the department. Petitions for adding the
Emphasis can be made at any time in a student’s
graduate career, but typically will be made
after at least one successful year of study in the
home department. Work completed prior to
admission that meets Emphasis requirements
(as determined by the Ph.D. Emphasis Faculty
Executive Steering Committee) may be counted
towards its completion.

Requirements for completing the optional
Emphasis in Technology and Society include:

1. Gateway Technology and Society
Colloquium
Students must complete a 1-unit col-
loquium that brings together students
and faculty from multiple disciplines to
explore various approaches to studying
technology and society. In addition to
helping students understand similarities
and differences in conceptualization and
knowledge production across disciplines,
the seminar promotes interaction among
students from different departments.

2. Graduate Coursework
Students must complete four 4-unit
courses with a grade of B or better, two
each from Area 1 (Culture and History)
and Area 2 (Society and Behavior). Area
1 courses explore the humanistic study of
cultures, histories and meanings as they in-
tersect with technology. Area 2 investigates
the social scientific study of technology in
relationship to human behavior, organiza-
tions, and social structures.

One course from the student’s home
department can be applied toward meeting
this requirement. Students can petition to
substitute a non-listed course, subject to
approval by the Technology and Society
Faculty Executive Committee.

3. Dissertation
A student’s dissertation must have rel-
evance to at least one of the two Emphasis
areas. In addition, the student’s disserta-
tion committee must include a member
from another department participating in
the Emphasis. Exceptions are subject to
approval by the Technology and Society
Faculty Executive Committee.

For additional information and a current list
of courses, please contact the graduate advisor
or visit www.technology-society.ucsb.edu

Computer Science
Courses

LOWER DIVISION

5AA-ZZ. Introduction to Computer
Programming
(4) STAFF

Not open for credit to students who have com-
pleted Computer Science 10 or Engineering 3. May
not be repeated with a different suffix.

Introduction to programming and the organiza-
tion of computers. Basic programming concepts,
algorithms, data and control structures, debugging,



program design, documentation, structured program-
ming.

10. Computer Programming
(4) GONZALEZ, SU
Prerequisite: Mathematics 3A.

Students with no prior programming background
are encouraged to take Computer Science 5JA before
10.

Introduction to programming and computers. Basic
programming concepts: algorithms, data and control
structures, debugging, program design, documen-
tation, structured programming, object oriented
programming.

11AA-ZZ. Programming Language
Laboratory
(1) STAFF

Different sections may be repeated. Sections not
always offered.

Recommended preparation: knowledge of at least
one programming language.

A self-paced course to allow a student who already
possesses a working knowledge of at least one
programming language an opportunity to learn other
languages of interest.

12. Programming Methods in C

(4) GONZALEZ

Prerequisites: Computer Science 5 or 10 or Engineer-
ing 3.

Not open for credit to computer science majors or
pre-majors. Not open for credit to students who have
completed Computer Science 11C, 22, or 60.

Introduction to the UNIX system, C program-
ming language, and data structures. Topics include:
introduction to the UNIX system, C shell and shell
scripts; UNIX file system and utilities; stacks, queues,
lists, and trees.

20. Programming Methods

(4) SINGH

Prerequisite: Computer Science 10 and
Mathematics 3B.

Programming techniques as follows: specification,
representation, and manipulation of basic data struc-
tures such as stacks, queues, lists, trees, sets, arrays,
etc. Searching and sorting techniques; predicate logic
and program correctness; induction and recursion;
running time analysis. Students write several medium-
sized object-oriented programs.

30. Introduction to Computer Systems
(4) SHERWOOD
Prerequisite: Engineering 3 or Computer Science 5AA-
ZZ or 10; and, Mathematics 3C.

Not open for credit to students who have com-
pleted ECE 15 or 15B.

Basic computer organization, assembly language
programming.Gates, combinational circuits, flip-flops
and the design and analysis of sequential circuits.

40. Foundations of Computer Science
(4) su
Prerequisites: Computer Science 10 or 12, and Math-
ematics 3C.

Propositional predicate logic, set theory, functions
and relations, counting, mathematical induction and
recursion (generating functions).

50. Programming Project
(4) CAPPELLO
Prerequisites: Computer Science 10 and 20.

Program design (modularization, designing for
changeability, robustness, and testability), basic soft-
ware engineering practices, principles of user interface
design. Students design, implement, and test one or
two extensive object-oriented programs.

60. Introduction to C, C++, and UNIX
(4) su
Prerequisite: Computer Science 20.

Reduced credit of 2 units will be given to students
who have completed Computer Science 12.

Syntax and semantics of C and C++. Introduction
to basic UNIX utilities and tools. Students complete
several small projects that exercise their understanding
of the material presented in class.
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UPPER DIVISION

109A. Introduction to Mathematical Logic
(4) STAFF

Prerequisites: Mathematics 8 or Computer

Science 40.

Same course as Mathematics 109A.

An introduction to mathematical logic with applica-
tions in computer science and mathematics. Topics
include propositional and predicate calculi; models;
proof systems; decidability and undecidability; auto-
mated theorem-proving; unification; logic program-
ming; and program verification.

111. Introduction to Computational
Science

(4) PETZOLD

Prerequisites: Mathematics 5B; and, Computer Science
12 or 60.

Not open for credit to students who have com-
pleted Computer Science 110A.

Introduction to computational science, emphasizing
basic numerical algorithms and the informed use of
mathematical software. Matrix computation, systems
of linear and nonlinear equations, interpolation and
zero finding, differential equations, numerical integra-
tion. Students learn and use the Matlab language.

123. Overview of Computer Systems:
Hardware and Software

(4) EL ABBADI

Prerequisite: Computer Science 20.

Not open for credit to students who have com-
pleted Computer Science 30 or Computer Science 170.
Basic computer architecture: CPU, memory, /0.
Basic operating systems concepts: processes, synchro-
nization, memory management, virtual memory, file

systems.

130A. Data Structures and Algorithms |
(4) GONZALEZ

Prerequisites: Computer Science 20, 40 and 60, Com-
puter Science 30 or ECE 15A-B; PSTAT 120A or ECE
139, open to computer science, computer engineer-
ing, and electrical engineering majors only.

The study of data structures and applications.
Correctness proofs and techniques for the design of
correct programs. Internal and external searching.
Hashing and height balanced trees. Analysis of sorting
algorithms. Memory management. Graph traversal
techniques and their applications.

130B. Data Structures and Algorithms Il
(4) GONZALEZ
Prerequisites: Computer Science 40 and 130A.

Design and analysis of computer algorithms.
Correctness proofs and solution of recurrence rela-
tions. Design techniques: divide and conquer, greedy
strategies, dynamic programming, branch and bound,
backtracking, and local search. Applications of
techniques to problems from several disciplines. NP
- completeness.

138. Automata and Formal Languages

(4) EGECIOGLU

Prerequisites: Computer Science 40, open to computer
science and computer engineering majors only.

Not open for credit to students who have com-
pleted Computer Science 136.

Formal languages; finite automata and regular ex-
pressions; properties of regular languages; pushdown
automata and context-free grammars; properties of
context-free languages; introduction to computability
and unsolvability (Turing machines) and computational
complexity.

140. Parallel Scientific Computing

(4) YANG

Prerequisites: Mathematics 5B and Computer Science
20, and, Computer Science 12 or 60.

Not open for credit to students who have com-
pleted Computer Science 1108.

Fundamentals of high performance computing and
parallel algorithm design for numerical computation.
Topics include parallel architecture and clusters, paral-
lel programming with message-passing libraries and
threads, program parallelization methodologies, paral-
lel performance evaluation and optimization, parallel
numerical algorithms and applications with different
performance trade-offs.

153A. Hardware/Software Interface

(4) KRINTZ

Prerequisite: Computer Science 130A with a minimum
grade of C-.

Same course as ECE 153A.

Machine-level structures implementing the operat-
ing system abstraction; memory-mappers, multi-level
interrupts, direct memory access techniques. Low-
est-level software/firmware structures: micro-kernels,
interpreters, emulators, threaded-code, real-time
scheduling. Compilation and cross-compilation tech-
niques; system initialization; validation and debugging;
in-circuit testing.

154. Computer Architecture
(4) SHERWOOD
Prerequisite: ECE 152A.

Not open for credit to students who have received
credit for ECE 154.

Introduction to the architecture of computer sys-
tems. Topics include: central processing units, memory
systems, channels and controllers, peripheral devices,
interrupt systems, software versus hardware trade-offs.

160. Translation of Programming
Languages
(4) GONZALEZ
Prerequisites: Computer Science 130A, and Computer
Science 136 or 138; open to computer science and
computer engineering majors only.

Study of the structure of compilers. Topics include:
lexical analysis; syntax analysis including LL and
LR parsers; type checking; run-time environments;
intermediate code generation; and compiler-construc-
tion tools.

162. Programming Languages

(4) SINGH

Prerequisite;: Computer Science 130A, open to com-

puter science and computer engineering majors only.
Concepts of programming languages: scopes,

parameter passing, storage management; control flow,

exception handling; encapsulation and modulariza-

tion mechanism; reusability through genericity and

inheritance; type systems; procedural, object-oriented,

functional, and logic programming languages.

165A. Artificial Intelligence

(4) TURK

Prerequisite: Computer Science 130A, open to com-
puter science, computer engineering, and electrical
engineering majors only.

An introduction to the field of artificial intelligence
which attempts to understand and build intelligent
systems. Topics include Al programming languages,
search, knowledge representation and reasoning, plan-
ning, perception, and intelligent agents.

165B. Machine Learning
(4) SMITH
Prerequisite: Computer Science 165A.

Covers the most important techniques of machine
learning (ML) and includes discussions of: well-posed
learning problems; artificial neural networks; concept
learning and general to specific ordering; decision
tree learning; genetic algorithms; Bayesian learning;
analytical learning; and others.

167. Introduction to Bioinformatics
(4) SINGH
Prerequisite: Computer Science 130B.

Not open to students who have completed Com-
puter Science 190

Review of the fundamentals of molecular biology
and genetics; pairwise sequence alignment: dynamic
programming, database searching; multiple sequence
alignment; microarray data analysis; protein structure
alignment; phylogeny construction: distance and char-
acter based methods; other current topics.

170. Operating Systems

(4) AGRAWAL

Prerequisites: Computer Science 130A or 125, and,

Computer Science 154 or ECE 154, open to computer

science, computer engineering, and EE majors only.
Basic concepts of operating systems. The no-

tion of a process; interprocess communication and

synchronization; input-output, file systems, memory

management.
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171. Distributed Systems
(4) EL ABBADI
Prerequisite: Computer Science 170.

Not open for credit to students who have com-
pleted ECE 157.

Distributed systems architecture, distributed pro-
gramming, network of computers, message passing,
remote procedure calls, group communication, naming
and membership problems, asynchrony, logical time,
consistency, fault-tolerance, and recovery.

172. Software Engineering

(4) BULTAN

Prerequisites: Computer Science 130A; open to com-
puter science majors only.

Not open for credit to students who have com-
pleted Computer Science 189A.

Recommended preparation: Computer Science
1308B.

Software engineering is concerned with long-
term, large-scale programming projects. Software
management, cost estimates, problem specification
and analysis, system design techniques, system testing
and performance evaluation, and system maintenance.
Students will design, manage, and implement a me-
dium-sized project.

174A. Fundamentals of Database Systems
(4) su
Prerequisite: Computer Science 130A.

Database system architectures, relational data mod-
el, relational algebra, relational calculus, SQL, QBE,
query processing, integrity constraints (key constraints,
referential integrity), database design, ER and object-
oriented data model, functional dependencies, lossless
join and dependency preserving decompositions,
Boyce-Codd and Third Normal Forms.

174B. Design and Implementation
Techniques of Database Systems
(4) su

Prerequisite: Computer Science 130B.

Queries and processing, optimizer, cost models, ex-
ecution plans, rewriting rules, access methods, spatial
indexing, transactions, ACID properties, concurrency
control, serializability, two-phase locking, timestamp-
ing, logging, checkpointing, transaction abort and
commit, crash recovery; distributed databases.

176A. Introduction to Computer
Communication Networks
(4) ALMEROTH
Prerequisites: PSTAT 120A or ECE 139; open to com-
puter science, computer engineering, and electrical
engineering majors only.

Not open for credit to students who have complet-
ed Computer Science 176 or ECE 155 or ECE 155A.

Recommended preparation: PSTAT 1208B.

Basic concepts in networking, the OSI model, error
detection codes, flow control, routing, medium access
control, and high-speed networks.

176B. Network Computing
(4) ALMEROTH
Prerequisite: Computer Science 176A.

Not open for credit to students who have com-
pleted ECE 155B or 194W.

Focus on networking technologies used in the
Internet. The OSI model is used as a guide for explor-
ing and understanding how the Internet works. Topics
include snooping packets in the network, socket
programming, and implementing application-layer
protocols.

176C. Advanced Topics in Internet
Computing

(4) BELDING-ROYER

Prerequisite: Computer Science 176B.

General overview of wireless and mobile network-
ing, multimedia, security multicast, quality of service,
IPv6, and web caching. During the second half of the
course, one or more of the above topics are studied in
greater detail.

177. Computer Security
(4) KEMMERER
Prerequisite: Computer Science 170 (may be taken
concurrently).

Introduction to the basics of computer security and
privacy. Analysis of technical difficulties of producing

secure computer information systems that provide
guaranteed controlled sharing. Examination and cri-
tique of current systems, methods, certification.

180. Computer Graphics
(4) WANG
Prerequisite: Computer Science 130B.

X Window System; Xlib and widget programming;
2D drawing and painting algorithms; 2D transform
and clipping; 3D transform, viewing, and clipping;
overview of PHIGS graphics standard; graphics hard-
ware; interactive devices and techniques; half-tone
and dithering techniques; hidden surface removal
algorithms.

181B. Introduction to Computer Vision
(4) WANG

Same course as ECE 181B.

Overview of image processing, pattern recogni-
tion; image formation, binary images; edge detection,
image segmentation, introduction to textured image
analysis, optical flow, depth from stereo, shape from
shading, shape from motion, shape representation
techniques, issues in object recognition, case study of
some vision systems.

182. Multimedia Computing
(4) ALMEROTH
Prerequisites: Computer Science 176B.

Not open for credit to students who have com-
pleted ECE 160.

Introduction to multimedia and applications. Topics
include streaming media, conferencing, webcasting,
digital libraries, multimedia system architectures,
standards (including JPEG and MPEG), and multimedia
storage and retrieval. A key emphasis is on using the
Internet for delivery of multimedia data.

185. Human-Computer Interaction
(4) HOLLERER
Prerequisite: open to computer science, computer
engineering, and electrical engineering majors.
Recommended preparation: proficiency in the Java
programming language, some experience with user
interface programming
The study of human-computer interaction enables
system architects to design useful, efficient, and
enjoyable computer interfaces. This course teaches the
theory, design guidelines, programming practices, and
evaluation procedures behind effective human interac-
tion with computers.

186. Theory of Computation
(4) IBARRA
Prerequisite: Computer Science 138, open to computer
science majors only.

Not open for credit to students who have com-
pleted Mathematics 150A.

Turing machines; computability and unsolvability;
computational complexity; intractability and NP-com-
pleteness.

189A. Senior Computer Systems Project
(4) STAFF

Prerequisite: senior standing in Computer Engineering,
Electrical Engineering, or Computer Science,; consent
of instructor.

Not open for credit to students who have com-
pleted Computer Science 172.

Student groups design a significant computer-
based project. Groups work independently with
interaction among groups via interface specifications
and informal meetings.

189B. Senior Computer Systems Project
(4) STAFF

Prerequisite: senior standing in Computer Engineering,
Electrical Engineering, or Computer Science, consent
of instructor.

Not open for credit to students who have com-
pleted Computer Science 189A-B.

Student groups design a significant computer-
based project. Groups work independently with
interaction among groups via interface specifications
and informal meetings.

190AA-ZZ. Special Topics in Computer
Science
(4) STAFF
Prerequisite: consent of instructor.

May be repeated with consent of the department
chair.

Courses provide for the study of topics of current
interest in computer science.

A. Foundations

B. Software Systems

C. Programming languages and software
engineering

D. Information management

E. Architecture

F. Networking

G. Security

H. Scientific computing

I Intelligent and interactive systems

N. General

192. Projects in Computer Science
(4) STAFF
Prerequisite: consent of instructor.

Students must have a minimum 3.0 GPA. May be
repeated with consent of the department chair but
only 4 units may be applied to the major.

Projects in computer science for advanced under-
graduate students.

193. Internship in Industry

(1-4) STAFF

Prerequisites: consent of instructor and department
chair.

Not more than 4 units per quarter; may not be
used as a field elective and may not be applied to
science electives. May be repeated with faculty/chair
approval to a maximum of 4 units.

Special projects for selected students. Offered in
conjunction with selected industrial and research firms
under direct faculty supervision. Prior departmental
approval required. Written proposal and final report
required.

196. Undergraduate Research

(2-4) STAFF

Prerequisites: upper-division standing, consent of the
instructor.

Must have a minimum 3.0 grade-point average for
the preceding three quarters. May be repeated for up
to 12 units. No more than 4 units may be applied to
departmental electives.

Research opportunities for undergraduate students.
Students will be expected to give regular oral presen-
tations, actively participate in a weekly seminar, and
prepare at least one written report on their research.

199. Independent Studies in Computer
Science
(1-4) STAFF
Prerequisites: upper-division standing; must have com-
pleted at least two upper-division courses in computer
science.

Must have a minimum 3.0 grade-point average
for the preceding three quarters. May be repeated
with consent of chair. Students are limited to 5 units
per quarter and 30 units total in all 198/199 courses
combined.

Independent study in computer science for ad-
vanced students.

GRADUATE COURSES

211A. Matrix Analysis and Computation
(4) STAFF
Prerequisite: consent of instructor.

Same course as ECE 210A, ME 210A, Mathemat-
ics 206A, Chemical Engineering 211A, and Geology
251A. Students should be proficient in basic numerical
methods, linear algebra, mathematically rigorous
proofs, and some programming language.

Graduate level-matrix theory with introduction to
matrix computations. SVD's, pseudoinverses, variation-
al characterization of eigenvalues, perturbation theory,
direct and iterative methods for matrix computations.

211B. Numerical Simulation
(4) STAFF
Prerequisite: consent of instructor.

Same course as ECE 210B, ME 210B, Mathematics
206B, Chemical Engineering 211B, and Geology 251B.
Students should be proficient in basic numerical meth-
ods, linear algebra, mathematically rigorous proofs,
and some programming language.

Linear multistep methods and Runge-Kutta meth-
ods for ordinary differential equations: stability, order,



and convergence. Stiffness. Differential algebraic equa-
tions. Numerical solution of boundary value problems.

211C. Numerical Solution of Partial
Differential Equations—Finite Difference
Methods

(4) STAFF

Prerequisite: consent of instructor.

Same course as ECE 210C, ME 210C, Mathemat-
ics 206C, Chemical Engineering 211C, and Geology
251C. Students should be proficient in basic numerical
methods, linear algebra, mathematically rigorous
proofs, and some programming language.

Finite difference methods for hyperbolic, parabolic
and elliptic PDEs, with application to problems in
science and engineering. Convergence, consistency,
order and stability of finite difference methods.
Dissipation and dispersion. Finite volume methods.
Software design and adaptivity.

211D. Numerical Solution of Partial
Differential Equations—Finite Element
Methods

(4) STAFF

Prerequisite: consent of instructor.

Same course as ECE 210D, ME 210D, Mathemat-
ics 206D, Chemical Engineering 211D, and Geology
251D. Students should be proficient in basic numerical
methods, linear algebra, mathematically rigorous
proofs, and some programming language.

Weighted residual and finite element methods for
the solution of hyperbolic, parabolic, and elliptical par-
tial differential equations, with application to problems
in science and engineering. Error estimates. Standard
and discontinuous Galerkin methods.

216. Level Set Methods

(4) GIBOU

Prerequisite: Computer Science 211C, or Chemical
Engineering 211C, or ECE 210C, or ME 210C.

Same course as Chemical Engineering 226, ECE
226, and ME 216.

Mathematical description of the level set method
and design of the numerical methods used in its
implementations (ENO-WENO, Godunov, Lax-Friedrich,
etc.). Introduction to the Ghost Fluid Method. Applica-
tions in CFD, Materials Sciences, Computer Vision and
Computer Graphics.

220. Theory of Computation and
Complexity

(4) IBARRA

Prerequisite: Computer Science 186.

Topics include: models of computation; time and
space complexity classes (e.g., P, NP, Co-NP, and
PSPACE), efficient reducibilities, complete problems;
lower bounds; the polynomial hierarchy.

225. Information Theory
(4) VAN DAM
Prerequisites: ECE 140 or PSTAT 120A-B.

Same course as ECE 205A.

Entropy, mutual information, and Shannon’s
coding theorems; lossless source coding, Huffman,
Shannon-Fano-Elias, and arithmetic codes; Chan-
nel capacity; rate-distortion theory, and lossy source
coding; source-channel coding; algorithmic complexity
and information; applications of information theory in
various fields.

230. Approximations, NP-Completeness
and Algorithms

(4) GONZALEZ

Prerequisites: Computer Science 130A-B.

Epsilon approximations, PTAS and FPTAS. Tech-
niques for the design of approximation algorithms. P,
NP, NP-complete problems, polynomial transforma-
tions, Turing reductions, strong NP-completeness,
NP-hardness and inapproximability results. Topics
in algorithms include: amortized analysis, advanced
graph algorithms and data structures.

231. Topics in Combinatorial Algorithms
(4) SURI
Prerequisite: Computer Science 130B.

Advanced topics in algorithm design, including
network flows, matchings in graphs, linear and integer
programming.
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234. Randomized Algorithms
(4) EGECIOGLU
Prerequisite: Computer Science 186..

Randomized algorithms and applications: Las Vegas
and Monte Carlo type algorithms, randomized algo-
rithms for graph problems, matchings, data structures,
problems from computational geometry, number
theory and primality testing, distributed algorithms,
hashing and fingerprinting, random generation, Mar-
kov chains and rapid mixing.

235. Computational Geometry
(4) SURI
Prerequisites: Computer Science 130A-B.

Algorithms and lower bound techniques in
computational geometry; decision tree models of
computation; geometric searching; point location and
range search; convex hull and maxima of a point set;
proximity algorithms; geometric intersections.

240A. Applied Parallel Computing

(4) YANG

Prerequisites: Computer Science 154 and 160.
Interdisciplinary introduction to applied paral-

lel computing on modern supercomputers. Topics

include applications-oriented architectural issues, MPI,

parallel MATLAB, and parallel numerical algorithms. A

course project emphasizes understanding the realities

and myths of what is possible on the world’s fastest

machines.

240B. Parallel Computing and Program

Parallelization

(4) YANG

Prerequisites: Computer Science 130A and 160.
Parallel programming; representation of parallelism,

program dependence analysis, loop transformation;

program and data partitioning, locality optimization;

task scheduling and load balancing; parallelizing

compilers and run-time support.

254. Advanced Computer Architecture

(4) SHERWOOD

Prerequisite: Computer Science 154 or ECE 154.
Advanced instruction set architectures, pipelining,

dynamic scheduling, branch prediction, superscalar

issue, out-of-order execution, memory-hierarchy

design, advanced cache architectures, and prefetching.

Several real designs are dissected and simulators are

developed for performing quantitative evaluations of

design decisions.

260. Advanced Topics in Translation

(4) STAFF

Prerequisites: Computer Science 160 and 162.
Theoretical aspects of translation. Topics include:

data flow analysis; control flow analysis; interproce-

dural analysis; optimization; type systems.

263. Modern Programming Languages
and Their Implementation

(4) KRINTZ

Prerequisites: Computer Science 154, 160, and 162.

Recommended preparation: Computer Science
260.

Topics central to modern programming languages
and their implementation: garbage collection; memory
system performance; characteristics and optimization
of object-oriented languages; type systems and type
inference; run-time compilation.

265. Advanced Topics in Machine
Intelligence

(4) SMITH

Prerequisite: Computer Science 165.

Course may be repeated for credit.

Topics covered include advanced programming
techniques for representing and reasoning about
complex objects, and various applications of such
techniques including expert systems, natural language
processors, image understanding systems, and ma-
chine learning.

266. Formal Specification and Verification
(4) KEMMERER

Prerequisites: Computer Science 130A-B; Computer
Science 186.

Introduction to existing specification and
verification systems, and the underlying theory and
techniques of verifying the correctness of algorithms
with respect to specifications. This subject can be

considered as the combination of specification and
verification techniques, programming language
semantics, and formal logic.

267. Automated Verification

(4) BULTAN

Prerequisites: Computer Science 130A-B and 138.
Covers automated verification algorithms and

tools. Topics include: temporal logics, fixpoint char-

acterizations of temporal properties, model checking,

symbolic verification, explicit-state verification, verifica-

tion using automated theorem provers, automated

abstraction.

271. Advanced Topics in Distributed
Systems

(4) EL ABBADI

Prerequisite: Computer Science 170.

Course covers the fundamental problems in distrib-
uted systems and the various tools used to solve them.
Of primary interest is the issue of fault-tolerance.
Topics include event ordering, clocks, global states,
agreement, fault tolerance, and peer-to-peer systems.

272. Software Engineering
(4) KEMMERER
Prerequisite: Computer Science 172.

Principles of software engineering disciplines em-
phasizing requirements analysis, specification design,
coding, testing and correctness proofs, maintenance,
and management. Students will use a number of
software engineering tools.

273. Data and Knowledge Bases
(4) su
Prerequisite;: Computer Science 186.

The focus is on the study of relational and post-
relational data models and their query languages of
different styles (algebraic, calculus, and deductive):
complexity, expressive power, optimization, and
database design.

274. Transaction Management in
Distributed Databases
(4) EL ABBADI
Prerequisite: Computer Science 170.

Topics include: data models, semantics; data integ-
rity; database design; serializability theory, concurrency
control, recovery, distributed databases.

276. Advanced Topics in Networking
(4) BELDING
Prerequisite: Computer Science 176A or 1768.

Focuses on advanced topics in networking. Topics
may include, but are not limited to: Internet analysis,
routing techniques, multimedia, approaches for net-
work performance enhancements, and communication
over new technologies.

279. Network Security and Intrusion
Detection

(4) VIGNA

Prerequisite: Computer Science 177.

Security analysis of network protocols and network
vulnerabilities. Analysis of scanning, spoofing, hijack-
ing, and denial-of-service attacks. Authentication
and access control in computer networks. Firewalls
and network monitoring tools. Intrusion detection
techniques.

280. Computer Graphics
(4) WANG
Prerequisite: Computer Science 180.

Special topics in computer graphics including:
curves and curved surfaces, visual perception of colors
and color models; shading models; shadow genera-
tion; texture mapping; solid textures; stereographics;
helmet-mounted display; graphics hardware/archi-
tecture; solid modeling; physically-based modeling;
fractals and graphtals; volume rendering; scientific
visualization.

281B. Advanced Topics in Computer
Vision

(4) WANG

Prerequisite: Computer Science 181B.

Same course as ECE 2818B.

Advanced topics in computer vision: image
sequence analysis, spatio-temporal filtering, camera
calibration and hand-eye coordination, robot naviga-
tion, shape representation, physically-based modeling,
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multi-sensory fusion, biological models, expert vision
systems, and other topics selected from recent
research papers.

284. Mobile Computing
(4) BELDING-ROYER
Prerequisite: Computer Science 176A or 1768.

Recommended preparation: Computer Science
276.

Focuses on mobile computing. Topics may include,
but are not limited to: mobile network characteristics,
types of mobile networks, challenges and solu-
tions in mobile computing, and power conservation
techniques.

290AA-ZZ. Special Topics in Computer
Science

(4) STAFF

Prerequisite: consent of instructor.

These courses provide for the study of topics of
current interest in computer science. Special topics are
coded as follows:

A. Foundations

B. Software Systems

C. Programming languages and software

engineering

D. Information management

E. Architecture

F. Networking

G. Security

H. Scientific computing

I Intelligent and interactive systems

N. General

501. Techniques of Computer Science
Teaching
(1) STAFF

This course is required for new teaching assistants
and may be taken only once. No unit credit allowed
toward advanced degree.

An initial 1-2 day workshop on teaching techniques
followed by a weekly seminar. Course emphasizes
teaching skills, practical experience, and communica-
tion skills.

502. Teaching of Computer Science
(1-4) STAFF
Prerequisite: Computer Science 501 (may be taken
concurrently).
No unit credit allowed toward advanced degree.
Procedures and techniques for teaching computer
science gained through actual teaching of lecture
courses, leading discussion sections, and/or teaching
laboratories. Meetings will be held as needed to
discuss problems, methods and procedures.

593. Computer Science Graduate Tutorial

(12) STAFF

Prerequisite: consent of instructor or department chair.
Individual studies exploring topics in computer sci-

ence with a faculty advisor.

594. Seminar in Computer Science
(1-5) STAFF
Prerequisite: consent of instructor and department.

A seminar course offered on an irregular basis.
Provides an in-depth discussion of advanced topics of
general interest and broadens the scope of knowledge
in computer science.

595AA-ZZ. Group Studies in Computer
Science

(1-2) STAFF

Prerequisite: consent of instructor.

May be repeated for credit provided letter designa-
tions are different.

Special seminars focusing on topics of interest to
faculty and graduate students. These seminars provide
critical review of research in various areas of computer
science:

A. Foundations

B. Software Systems

C. Programming languages and software

engineering

D. Information management

E. Architecture

F. Networking

G. Security

H. Scientific computing

I Intelligent and interactive systems

N. General

596. Directed Research
(2-12) STAFF

Research, either experimental or theoretical, may
be undertaken by properly qualified graduate students
under the direction of a faculty member.
597. Individual Studies for M.S.
Comprehensive Examinations and Ph.D.
Examinations
(1-12) STAFF

No unit credit allowed toward advanced degree.
Enrollment limited to 24 units per examination. Maxi-
mum of 12 units per quarter. Instructor is normally
student’s major professor or chair of doctoral commit-
tee. S/U grading.

Individual studies for M.S. comprehensive examina-
tion and Ph.D. examinations.
598. Master’s Thesis Research and
Preparation
(1-12) STAFF
Prerequisite: consent of graduate advisor.

For research underlying the thesis and writing of
the thesis.
599. Ph.D. Dissertation Research and
Preparation
(1-12) STAFF
Prerequisite: consent of chair of student’s doctoral
committee.

Research and preparation of dissertation.

Electrical and
Computer
Engineering

Department of Electrical and Computer
Engineering, Building 380, Room 101;
Telephone (805) 893-2269 or (805) 893-3821
Website: www.ece.ucsb.edu

Chair: Kwang-Ting (Tim) Cheng
Vice Chair: Roy Smith

Faculty

Kaustav Banerjee, Ph.D., UC Berkeley, Associ-
ate Professor (high performance VLSI and mixed
signal system-on-chip designs and their design
automation methods; single electron transis-
tors; 3D and optoelectronic integration)

Daniel J. Blumenthal, Ph.D., University of
Colorado at Boulder, Professor (fiber-optic
networks, wavelength and subcarrier division
multiplexing, photonic packet switching, signal
processing in semiconductor optical devices,
wavelength conversion, microwave photonics)

John E. Bowers, Ph.D., Stanford University,
Professor (high-speed photonic and electronic
devices and integrated circuits, fiber optic com-
munication, semiconductors, laser physics and
mode-locking phenomena, compound semicon-
ductor materials and processing)

Forrest D. Brewer, Ph.D., University of Illinois
at Urbana-Champaign, Professor (VLSI and
computer system design automation, theory
of design and design representations, symbolic
techniques in high level synthesis)

Elliott Brown, Ph.D., California Institute of
Technology, Professor (RF system modeling and
design; solid state and biomedical ultrason-
ics; thermal management of solid state power
devices)

Steven E. Butner, Ph.D., Stanford University,
Professor (computer architecture, VLS| design of
CMOS and gallium-arsenide ICs with emphasis
on distributed organizations and fault-tolerant
structures)

Shivkumar Chandrasekaran, Ph.D., Yale Uni-
versity, Associate Professor (numerical analysis,
numerical linear algebra, scientific computation)

Edward Chang, Ph.D., Stanford University, As-
sociate Professor (multimedia systems, database
systems, and distributed systems)

Kwang-Ting (Tim) Cheng, Ph.D., UC Berkeley,
Professor (design automation, VLSI testing,
design synthesis, design verification, algorithms)

Larry A. Coldren, Ph.D., Stanford University,
Kavli Professor in Optoelectronics and Sensors,
Director of Optoelectronics Technology Center
(semiconductor integrated optoelectronics,
vertical-cavity lasers, widely-tunable lasers,
optical fiber communication, growth and planar
processing techniques) *1

Nadir Dagli, Ph.D., Massachusetts Institute

of Technology, Professor (design, fabrication,
and modeling of photonic integrated circuits,
ultrafast electrooptic modulators, solid state
microwave and millimeter wave devices; experi-
mental study of ballistic transport in quantum
confined structures)

Steven P. DenBaars, Ph.D., University of
Southern California, Professor (metalorganic
vapor phase epitaxy, optoelectronic materials,
compound semiconductors, indium phosphide
and gallium nitride, photonic devices) *1

Jerry Gibson, Ph.D., Southern Methodist
University, Professor (digital signal processing,
data, speech, image and video compression,
and communications via multi-use networks,
data embedding, adaptive filtering)

Arthur C. Gossard, Ph.D., UC Berkeley,
Professor (epitaxial crystal growth, artificially
structured materials, semiconductor structures
for optical and electronic devices, quantum
confinement structures) *1

Joao Hespanha, Ph.D., Yale University, As-
sociate Professor (hybrid and switched systems,
supervisory control, control of computer net-
works, probabilistic games, the use of vision in
feedback control)

Evelyn Hu, Ph.D., Columbia University,
Professor, Scientific Co-Director of California
NanoSystems Institute, Director of Institute for
Quantum Engineering, Science and Technology
(high-resolution fabrication techniques for semi-
conductor device structures, process-related
materials damage, contact/interface studies,
superconductivity) *1

Ronald lltis, Ph.D., UC San Diego, Professor
(digital spread spectrum communications, spec-
tral estimation and adaptive filtering)

Ryan Kastner, Ph.D., Assistant Professor
(computer engineering, reconfigurable comput-
ing; design of integrated circuits; embedded
architectures)

Petar V. Kokotovic, Ph.D., USSR Academy
of Sciences, Professor, Director of Center for
Control Engineering and Computation, Direc-
tor of Center for Robust Nonlinear Control

of Aeroengines (sensitivity analysis, singular
perturbations, large-scale systems, non-linear
systems, adaptive control, automotive and jet
engine control)



Herbert Kroemer, Dr. rer. nat., University

of Géttingen, Donald W. Whittier Professor

in Electrical Engineering, 2000 Physics Nobel
Laureate (general solid-state and device physics,
heterostructures, molecular beam epitaxy, com-
pound semiconductor materials and devices,
superconductivity) *1

Hua Lee, Ph.D., UC Santa Barbara, Professor
(image system optimization, high-performance
image formation algorithms, synthetic-aperture
radar and sonar systems, acoustic microscopy,
microwave nondestructive evaluation, dynamic
vision systems)

Stephen I. Long, Ph.D., Cornell University, Pro-
fessor (semiconductor devices and integrated
circuits for high speed digital and RF analog
applications)

Upamanyu Madhow, Ph.D., University of Illi-
nois, Professor (spread-spectrum and multiple-
access communications, space-time coding, and
internet protocols)

B.S. Manjunath, Ph.D., University of South-
ern California, Professor (image processing,
computer vision, pattern recognition, neural
networks, learning algorithms, content based
search in multimedia databases)

Malgorzata Marek-Sadowska, Ph.D., Techni-
cal University of Warsaw, Poland, Professor
(design automation, computer-aided design,
integrated circuit layout, logic synthesis)

P. Michael Melliar-Smith, Ph.D., University of
Cambridge, Professor (fault tolerance, formal
specification and verification, distributed sys-
tems, communication networks and protocols,
asynchronous systems)

Umesh Mishra, Ph.D., Cornell University,
Professor (high-speed transistors, semiconduc-
tor device physics, quantum electronics, wide
band gap materials and devices, design and
fabrication of millimeter-wave devices, in situ
processing and integration techniques)

Sanjit K. Mitra, Ph.D., UC Berkeley, Professor
(digital signal and image processing, computer-
aided design and optimization)

Louise E. Moser, Ph.D., University of Wiscon-
sin, Professor (distributed systems, computer
networks, software engineering, fault-toler-
ance, formal specification and verification,
performance evaluation)

Behrooz Parhami, Ph.D., UC Los Angeles,
Professor (parallel architectures and algorithms,
computer arithmetic, computer design, depend-
able and fault-tolerant computing)

Pierre M. Petroff, Ph.D., UC Berkeley, Profes-
sor (self assembling nanostructures in semicon-
ductors and ferromagnetic materials, spectros-
copy of nanostructures, nanostructure devices,
semiconductor device reliability) *1

Lawrence Rabiner, Ph.D., Massachusetts
Institute of Technology, Professor (digital signal
processing: intelligent human-machine interac-
tion, digital signal processing, speech process-
ing and recognition; telecommunications)

Volkan Rodoplu, Ph.D., Stanford University,
Assistant Professor (wireless networks, energy-
efficient and device-adaptive communications)

Mark J.W. Rodwell, Ph.D., Stanford University,
Professor, Director of Compound Semiconduc-
tor Research Laboratories, Director of National
Nanofabrication Users Network (heterojunction
bipolar transistors, high frequency integrated
circuit design, electronics beyond 100 GHz)
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Kenneth Rose, Ph.D., California Institute of
Technology, Professor, Co-Director of Center for
Information Processing Research (information
theory, source and channel coding, image cod-
ing, communications, pattern recognition)

John J. Shynk, Ph.D., Stanford University,
Professor (adaptive filtering, array processing,
wireless communications, blind equalization,
neural networks)

Roy Smith, Ph.D., California Institute of
Technology, Professor (robust control with an
emphasis on the modeling, identification, and
control of uncertain systems, applications and
experimental work including process control,
flexible structures, automotive systems, semi-
conductor manufacturing, levitated magnetic
bearings and dynamic aeromaneuvering of
interplanetary spacecraft)

Andrew Teel, Ph.D., UC Berkeley, Profes-

sor (control design and analysis for nonlinear
dynamical systems, input-output methods, ac-
tuator nonlinearities, applications to aerospace
problems)

Li C. Wang, Ph.D., University of Texas, Austin,
Associate Professor (design verification, testing,
computer-aided design of microprocessors)

Pochi Yeh, Ph.D., California Institute of Tech-
nology, Professor (phase conjugation, nonlinear
optics, dynamic holography, optical computing,
optical interconnection, neural networks, and
image processing)

Robert York, Ph.D., Cornell University, Profes-
sor (high-power/high-frequency devices and
circuits, quasi-optics, antennas, electromagnetic
theory, nonlinear circuits and dynamics, micro-
wave photonics)

Emeriti Faculty

Jorge R. Fontana, Ph.D., Stanford Univer-
sity, Professor Emeritus (quantum electronics,
particularly lasers, interaction with charged
particles)

Allen Gersho, Ph.D., Cornell University, Profes-
sor, Director of Center for Information Process-
ing Research (speech, audio, image, and video

compression, quantization and signal compres-
sion techniques, and speech processing)

Glenn R. Heidbreder, D. Eng., Yale University,
Professor Emeritus (communication theory,
signal processing in radar and digital communi-
cation systems; digital image processing)

Steven M. Horvath, Ph.D., Harvard University,
Professor Emeritus (biomedical engineering,
environmental stress physiology)

George L. Matthaei, Ph.D., Stanford
University, Professor Emeritus (circuit design
techniques for passive and active microwave,
millimeter-wave and optical integrated circuits,
circuit problems of high-speed digital integrated
circuits)

James L. Merz, Ph.D., Harvard University, Pro-
fessor Emeritus (optical properties of semicon-
ductors, including guided-wave and integrated
optical devices, semiconductor lasers, optoelec-
tronic devices, native defects in semiconductors,
low-dimensional quantum structures) *1

Venkatesh Narayanamurti, Ph.D., Cornell
University, Professor Emeritus (transport, semi-
conductor heterostructures, nanostructures,
scanning tunneling microscopy and ballistic
electron emission microscopy, phonon physics)

Philip F. Ordung, D. Eng., Yale University,
Professor Emeritus (general device physics, solar
cells, charge-coupled devices)

lan B. Rhodes, Ph.D., Stanford University,
Professor (mathematical system theory and

its applications with emphasis on stochastic
control, communication, and optimization prob-
lems, especially those involving decentralized
information structures or parallel computational
structures)

John G. Skalnik, D. Eng., Yale University,
Professor Emeritus (solar cells, general device
technology, effects of non-ideal structures)

Glen Wade, Ph.D., Stanford University, Profes-
sor Emeritus (optical, microwave, and acoustical
systems theory and experiments, with emphasis
on acoustic imaging; computer processing;
enhancement of images; computer image
reconstruction)

Roger C. Wood, Ph.D., UC Los Angeles,
Professor Emeritus (computer system modeling,
design, and analysis, computer architecture,
and instructional use of computers) *2

*1 Joint appointment with the Department of Materi-
als.

*2 Joint appointment with the Department of Com-
puter Science.

Affiliated Faculty
David Awschalom, Ph.D. (physics)

Elizabeth Belding-Royer, Ph.D. (computer
science)

Francesco Bullo, Ph.D. (mechanical engineer-
ing)

Francis Doyle, Ph.D., (chemical engineering)
Oscar Ibarrra, Ph.D., (computer science)

Mustafa Khammash, Ph.D. (mechanical
engineering)

Eric McFarland, Ph.D., (chemical engineering)
Shuji Nakamura, Ph.D. (materials)

Bradley E. Paden, Ph.D. (mechanical engineer-
ing)

Ecctrical and Computer Engineering is a
broad field encompassing many diverse areas
such as computers and digital systems, control,
communications, electronics, signal process-
ing, electromagnetics, electro-optics, physics of
electronic devices, and device fabrication. As in
most areas of engineering, knowledge of math-
ematics and the natural sciences is combined
with engineering fundamentals and applied to
the theory, design, analysis, and implementation
of devices and systems for the benefit of society.
The Department of Electrical and Com-
puter Engineering offers programs leading to
the degrees of bachelor of science in electrical
engineering or bachelor of science in com-
puter engineering. (Please go to the Computer
Engineering section on page 72 for further
information.) The undergraduate curriculum
in electrical engineering is designed to provide
students with a solid background in mathemat-
ics, physical sciences, and traditional electri-
cal engineering topics: electronic devices and
fabrication, electronic circuits and systems,
computer hardware and software, electro-
magnetics and optics, communications, signal
processing, and control systems. A wide range of
program options, including computer engineer-
ing; microwaves; communications, control, and
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signal processing; and solid state is offered. The
department’s electrical engineering undergrad-
uate program is accredited by the Engineering
Accreditation Commission of the Accreditation
Board for Engineering and Technology, and it is
one of the degrees recognized in all fifty states as
leading to eligibility for registration as a profes-
sional engineer.

Graduate studies leading to the M.S. and
Ph.D. degrees in electrical and computer
engineering are offered in three major areas of
specialization: computer engineering; commu-
nications, control, and signal processing; and
electronics and photonics.

The undergraduate major in electrical engi-
neering prepares students for a wide range of
positions in business, government, and private
industrial research, development, and manufac-
turing organizations. The graduate programs
offer educational opportunities at an advanced
level, leading at the M.S. level to increased
career opportunities in the foregoing positions,
and at the Ph.D. level to careers in research and
teaching and positions of professional leader-
ship.

Students who complete a major in electrical
engineering may be eligible to pursue a Cali-
fornia teaching credential. Interested students
should consult the credential advisor in the
Graduate School of Education.

Under the direction of the Associate Dean
for Undergraduate Studies, academic advising
services are jointly provided by advisors in the
College of Engineering, as well as advisors in
the department. Students who plan to change
to a major in the department should consult
the ECE student office. Departmental faculty
advisors are assigned to students to assist them
in choosing senior elective courses.

Counseling is provided to graduate students
through the ECE graduate advisor. Individual
faculty members are also available for help in
academic planning.

Mission Statement

The Electrical Engineering program seeks to
provide a comprehensive, rigorous and accred-
ited educational program for the graduates of
California’s high schools and for postgraduate
students, both domestic and international. The
department has a dual mission:

* Education. We will develop and produce
excellent electrical and computer engineers
who will support the high-tech economy
of California and the nation. This mission
requires that we offer a balanced and timely
education that includes not only strength in
the fundamental principles but also experience
with the practical skills that are needed to
contribute to the complex technological
infrastructure of our society. This approach
will enable each of our graduates to continue
learning throughout an extended career.

* Research: We will develop relevant and
innovative science and technology through our
research that addresses the needs of industry,
government and the scientific community.
This technology can be transferred through
our graduates, through industrial affiliations,
and through publications and presentations.

The EE program emphasizes teaching and

research in the areas of electronic and pho-

tonic materials, devices and circuits, computer

engineering, VLSI design and testing, controls,
communications, and signal processing. We
provide a faculty that is committed to education
and research, is accessible to students, and is
highly qualified in their areas of expertise.

Educational Objectives

—

. We expect our graduates to make positive
contributions to society in fields including,
but not limited to, engineering.

2. We expect our graduates to have acquired the
ability to be flexible and adaptable, showing
that their educational background has given
them the foundation needed to remain
effective, take on new responsibilities and
assume leadership roles.

3. We expect some of our graduates to pursue
their formal education further, including
graduate study for master’s and doctoral
degrees.

Program Outcomes

The EE program expects our students upon
graduation to have:

1. Acquired strong basic knowledge and skills
in those fundamental areas of mathematics,
science, and electrical engineering that are
required to support specialized professional
training at the advanced level and to provide
necessary breadth to the student’s overall
program of studies. This provides the basis
for lifelong learning.

[\ S)

. Experienced in-depth training in state-of-the-
art specialty areas in electrical engineering.
This is implemented through our senior
electives. Students are required to take two
sequences of at least two courses each at the
senior level.

o

. Benefited from imaginative and highly
supportive laboratory experiences where
appropriate throughout the program.

The laboratory experience will be closely
integrated with coursework and will make use
of up-to-date instrumentation and computing
facilities. Students should experience both
hardware-oriented and simulation-oriented
exercises.

4. Experienced design-oriented challenges that
exercise and integrate skills and knowledge
acquired in several courses. These may
include design of components or subsystems
with performance specifications. Graduates
should be able to demonstrate an ability to
design and conduct experiments as well as
analyze the results.

w

. Learned to function well in teams. Also,
students must develop communication
skills, written and oral, both through team
and classroom experiences. Skills including
written reports, webpage preparation, and
public presentations are required.

6. Completed a well-rounded and balanced
education through required studies in
selected areas of fine arts, humanities, and
social sciences. This provides for the ability
to understand the impact of engineering
solutions in a global and societal context. A
course in engineering ethics is also required of
all undergraduates.

Laboratory Facilities

In addition to formal classroom lectures and
studies, the department places strong emphasis
on the inclusion of laboratory and compu-
tational experience in a student’s program of
study. To support this experience, the depart-
ment and the campus maintain an extensive
complement of relevant laboratory and com-
putational facilities. Instructional laboratory
facilities are available to support undergraduate
courses in circuits, electronics, digital systems,
communications, control, signal and image
processing, microwaves, and solid-state device
fabrication. Students may access microcomput-
ers and workstations in the Microcomputer
Laboratory or the College of Engineering ECI
and CAD Laboratories.

The Department also maintains modern
well-equipped facilities for research in com-
munications, control, signal processing, image
processing, scientific computation, VLSI design
and testing, computer architecture, fault-toler-
ant computing, microwaves, optoelectronics,
and solid state microelectronics. All research
laboratories include or have access to mod-
ern computer facilities. Workstations in the
various research laboratories have access via a
local area network to a wide range of comput-
ing resources. The solid state research facili-
ties include laboratories for crystal growth by
molecular beam epitaxy and metal-organic
CVD, microfabrication and processing, analog
and digital integrated circuit design, and com-
pound-semiconductor optoelectronic device
and materials research.

Undergraduate Program

Note: Schedules should be planned to meet
both General Education and major require-
ments. Detailed descriptions of these require-
ments are presented in the College of Engineer-
ing Announcement and General Education
booklet.

Bachelor of Science—Electrical
Engineering

Preparation for the major

All undergraduate majors in the department
are required to meet a set of minimum unit and
grade-point requirements and a set of General
Education requirements which are common

to all undergraduate majors in the College of
Engineering. In addition, required preparation
for the major consists of the following lower-
division courses (or their equivalents if taken
elsewhere): Engineering 3, Writing 2E and 50E;
Electrical and Computer Engineering 2A-B-

C and 15A-B; Chemistry 1A-B and 1AL-BL;
Mathematics 3A-B-C and 5A-B-C; Physics 1,
2,3,4,5,3L,4L, 5L; and Computer Science 12.
Qualified students may substitute Physics 21-25
for Physics 1-5 after obtaining permission from
the Physics Department.

The department academic advisor can sug-
gest a recommended study plan for electrical
engineering freshmen and sophomores. Each
junior is assigned a departmental faculty advi-
sor who must be consulted in planning the
junior and senior year programs.



Upper-division major

The upper-division requirements consist of a set
of required courses and a minimum of 32 units
of additional departmental elective courses se-
lected from a wide variety of specialized courses.
All departmental elective programs must
contain at least two sequences, each consisting
of two or more related courses. Required up-
per-division courses for the major are: Electrical
and Computer Engineering 130A-B, 132, 134,
137A-B, 139, 152A; and Engineering 101.

The required 32 units of departmental
electives are taken primarily in the senior year,
and they permit students to develop depth
in specialty areas of their choice. A student’s
elective course program must be approved by a
departmental faculty advisor. The advisor will
check the program to ensure satisfaction of the
departmental requirements. A wide variety of
elective programs will be considered acceptable.
Sample programs include those with emphasis
in solid state, in high frequency electronics and
communications, in communications, controls,
and signal processing, and in computer engi-
neering.

Three matters should be noted: (1) stu-
dents who fail to attain a grade-point average
of at least 2.0 in the major may be denied the
privilege of continuing in the major, (2) a large
majority of electrical and computer engineer-
ing courses have prerequisites which must be
completed successfully. Successful completion
of prerequisite courses means receiving a grade
of C- or better in prerequisite courses except
for Mathematics 3A-B-C and Mathematics 5A
and 5B which require a grade of C or better to
apply these courses as prerequisites, (3) courses
required for the pre-major or major, inside
or outside of the Department of Electrical
Engineering, cannot be taken for the passed/not
passed grading option. They must be taken for
letter grades.

Requirements for Changing to
Electrical Engineering from Other
Majors
Undergraduate students enrolled in other
majors may petition to enter the Electrical
Engineering major.

The department undergraduate advisor can
provide guidelines on the required academic
background.

Bachelor of Science—Computer
Engineering

This major is offered jointly by the Department
of Computer Science and the Department of
Electrical and Computer Engineering. For in-
formation about this major, refer to the section
on Computer Engineering.

Five-Year Bachelor of Science/
Master of Science Program

A combined B.S./M.S. program in Electrical
Engineering provides an opportunity for out-
standing undergraduates to earn both degrees
in five years. Additional information about this
program is available from the undergraduate
office. Interested students should contact the
undergraduate office early in the junior year, be-
cause they need to plan their junior year classes
differently from other undergraduates. Transfer
students should notify the office of their inter-
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est in the program at the earliest opportunity.
In addition to fulfilling undergraduate degree
requirements, B.S./M.S. degree candidates must
meet Graduate Division degree requirements,
including university requirements for academic
residence and units of coursework as described
in the chapter, “Graduate Education at UCSB.”

Graduate Program

In addition to departmental requirements,
program applicants and candidates for graduate
degrees must fulfill University requirements
described in the chapter “Graduate Education
at UCSB”

Admission

The department offers graduate programs at the
M.S. and Ph.D. levels in electrical and computer
engineering. The graduate programs are open to
those who have a bachelor’s degree in electrical
engineering, computer engineering, com-

puter science, other areas of engineering, or in
mathematics, physics, or other related fields of
science. Applicants with degrees in fields other
than electrical and computer engineering or
computer science may be required to complete
undergraduate prerequisite courses. Fundamen-
tal subject areas required include mathematics
through differential equations and advanced
calculus, a full year of college-level physics, and
introductory computer programming.

All applicants for admission to graduate
status are required to present evidence of a high
level of technical skill, scholarship, and aptitude
for electrical and computer engineering. This
evidence normally is provided through a combi-
nation of undergraduate transcripts, scores on
the verbal, quantitative, and analytical sections
(required) and advanced portion (optional) of
the Graduate Record Examination, letters of
recommendation, and accounts of professional
goals and experience. Applicants whose native
language is not English are required to take the
Test of English as a Foreign Language (TOEFL)
or the International English Language Testing
System (IELTS). Exceptions to this requirement
will be considered for those students who have
completed an undergraduate or graduate educa-
tion at an institution whose primary language
of instruction is English. The minimum score
for consideration is 550 when taking the paper-
based test and 213 when taking the computer-
based test.

The department emphasizes graduate educa-
tion at the highest level and intends that most
of its graduate students will be enrolled in the
Ph.D. program. Admission to the Ph.D. pro-
gram is open to applicants who hold a master’s
degree or its equivalent in either electrical and
computer engineering or computer science or
related fields and who demonstrate unusual
ability and promise for professional success. It is
also open to applicants of exceptional promise
directly on completion of a baccalaureate degree
program. Applicants with only a baccalaure-
ate degree who intend to seek the Ph.D. degree
should apply for simultaneous admission to the
M.S and Ph.D. programs. It should be noted,
however, that continuation in the Ph.D. pro-
gram is dependent upon proof of competency
to pursue research at the Ph.D. level and upon
obtaining a research supervisor.

Master of Science—Electrical and
Computer Engineering

Degree Requirements

Graduate studies toward the M.S. degree are ad-
ministered under either Plan 1, which requires
coursework and a thesis, or Plan 2, which re-
quires coursework and a comprehensive exami-
nation. Under either plan, students are required
to complete at least 42 units of credit approved
by the faculty advisor and the departmental
graduate advisor. Under either plan, M.S. degree
students must select a program of courses
forming a coherent pattern directed toward an
educational objective, including both depth in

a particular area of specialization and breadth
through other course offerings. M.S. students
must plan their program of study around one
of the three graduate emphases: computer en-
gineering; communications, control, and signal
processing; and electronics and photonics.

Plan 1 (thesis option). Students in this plan

are required to (1) complete 42 units approved
by the department, including no fewer than

20 units of graduate coursework numbered
200-299, 594, or 596 (of which no more than 8
units can be in 596 or 293 coursework) and no
more than 12 units of upper-division elective
coursework at the undergraduate level, and (2)
submit an acceptable thesis based on research
carried out by taking up to 8 units of 598. Fur-
ther details are available from the ECE Graduate
Office or graduate advisor.

Plan 2 (examination option). Students in this
plan are required to (1) complete 42 units ap-
proved by the department, including no fewer
than 24 units of graduate coursework numbered
200-299, 594, or 596 (of which no more than 8
units can be in 596 or 293 coursework) and no
more than 16 units of upper-division elective
coursework at the undergraduate level, and (2)
pass a comprehensive examination. Further de-
tails are available from the ECE Graduate Office
or graduate advisor.

Doctor of Philosophy—Electrical
and Computer Engineering

Degree Requirements

Immediately upon admission to studies toward
the Ph.D. degree, students are required to
develop a formal study plan which includes an
appropriate level of coursework and special
studies to provide depth of knowledge in a
specialty area. The study plan must be approved
by the faculty advisor and the department
graduate advisor and may be modified during
the course of the student’s program. There is no
rigid requirement concerning the total number
of units of graduate work that must be taken,
but doctoral students are expected to take all
available courses in their area of interest that
the faculty deem relevant to their programs. In
addition, they are expected to take other courses
for breadth. There is no foreign language re-
quirement in the program.

All students in the Ph.D. program are
required to pass the departmental screening
examination. When the examination is passed,
the student selects a Ph.D. committee. This
committee administers an oral qualifying ex-
amination at such time as it deems the student
to be adequately prepared and the university
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residence requirements have been satisfied.
After the oral examination has been passed, the
student is eligible for advancement to candidacy
for the Ph.D. degree.

Students must prepare a dissertation based
on original research in a subject area approved
by the Ph.D. committee. The dissertation must
be defended in an open oral dissertation defense
examination.

Optional Graduate Degree
Emphasis in Computational
Science and Engineering

The Departments of Chemical Engineering,
Computer Science, Earth Science, Electrical
and Computer Engineering, Mathematics, and
Mechanical Engineering offer an interdisci-
plinary master’s and Ph.D. degree emphasis in
computational science and engineering (CSE).

CSE is a rapidly growing multidisciplinary
area with connections to the sciences, engi-
neering, mathematics, and computer science.
Computer models and simulations have become
an important part of the research repertoire,
supplementing (and in some cases replac-
ing) experimentation. Going from application
area to computational results requires domain
expertise, mathematical modeling, numeri-
cal analysis, algorithm development, software
implementation, program execution, analysis,
validation, and visualization of results. CSE ad-
dresses these issues.

Although CSE includes elements from com-
puter science, applied mathematics, engineering
and science, it focuses on the integration of
knowledge and methodologies from all of these
disciplines and, as such, is a subject distinct
from any of them. All students pursuing an
emphasis in CSE must complete the following:

* Numerical Methods: Electrical and Computer
Engineering 210A-B-C-D (students must take
at least three)

+ Parallel Computing: Computer Science 240A-
B (students must take at least one).

+ Applied Mathematics: Students must take
either the Math 214A-B or Math 215A-B
sequence (run concurrently with Math
119A-B and Math 124A-B respectively), or the
Chemical Engineering 230A-B sequence.

+ Credit will not be given for more than one
of these sequences. Advanced courses may
be substituted, with approval, as follows:
Math 243 instead of Math 214, and Math 246
instead of Math 215.

The specific requirements for the M.S. in Electrical
and Computer Engineering (thesis option only)
with the CSE emphasis are as follows:

+ Completion of the above requirements for an

M.S. in electrical and computer engineering
+ A master’s thesis in CSE
The thesis must be written under the supervi-
sion of a CSE ladder faculty member. The thesis
committee must include a minimum of three
permanent ladder faculty members, at least two
from Electrical and Computer Engineering and
one from CSE (may be CSE faculty member
from another department).

Students pursuing a Ph.D. with an emphasis

in CSE must:

+ Complete the above requirements for a Ph.D.
in electrical and computer engineering

* Write and defend a dissertation in CSE

The student’s dissertation must be written
under the supervision of an Electrical and Com-
puter Engineering CSE ladder faculty member.
The doctoral examination committee must
include at least one CSE ladder faculty member
and at least one ladder faculty member from
another department.

Electrical
and Computer
Engineering Courses

Many of the ECE courses are restricted to ECE
majors only. Please check the quarterly Schedule
of Classes. Instructor and quarter offered are
subject to change.

LOWER DIVISION

1. Ten Puzzling Problems in Computer
Engineering

(1) PARHAMI

Prerequisite: open to pre-computer engineering only.
Seminar, 1 hour.

Gaining familiarity with, and motivation to study,
the field of computer engineering, through puzzle-like
problems that represent a range of challenges facing
computer engineers in their daily problem-solving ef-
forts and at the frontiers of research.

2A. Circuits, Devices, and Systems

(4) YORK

Prerequisites: Mathematics 3A-B-C with a minimum
grade of C; and, Mathematics 5A with a minimum
grade of C (may be taken concurrently); Physics 3 or
23 (may be taken concurrently), open to electrical
engineering, computer engineering, and pre-computer
engineering majors only. Lecture, 3 hours, laboratory,
3 hours.

Introductory circuit analysis; op-amps and op-amps
circuits; phasors and AC analysis; first and second
order transient analysis. Introduction to the use of
test instruments (oscilloscope, multi-meter, function
generators, power supplies).

2B. Circuits, Devices, and Systems

(4) YORK

Prerequisites: ECE 2A with a grade of C- or better;
open to electrical engineering, computer engineering,
and pre-computer engineering majors only. Lecture, 3
hours, laboratory, 3 hours.

Introduction to diodes, transistors, logic gates,
and transformers. Emphasis is on understanding phe-
nomenological I-V curves and switching operations.
Coverage of nonlinear applications such as half-wave
and full-wave rectifiers, (diode and op-amp), voltage
multiplier, amplifiers, logic gates.

2C. Circuits, Devices, and Systems
(4) YORK
Prerequisites: ECE 2B with a grade of C- or better (may
be taken concurrently); open to electrical engineering,
computer engineering, and pre-computer engineering
majors only. Lecture, 3 hours; laboratory, 3 hours.
Continuation of introductory circuit analysis.
Laplace transform and solution of steady state and
transient circuit problems in the s-domain; Bode plots;
resonators; op-amps and design of op-amp circuits;
passive and active filters; Fourier series and Fourier
transformers. Two-port circuit parameters and their
use in small signal transistor circuit analysis.

6A-B. Circuits and Electronics

(3-3) STAFF

Prerequisites: Physics 2 and Mathematics 3A-B-C (for

6A): ECE 6A (for 6B). Open to engineering majors

except EE. Lecture, 2 hours, laboratory, 3 hours.
Introduction to basic electrical circuits and electron-

ics. Includes Kirchhoff's laws, network responses,

power distribution, diodes, transistor circuits, analog

computation, and instrumentation.

15A. Fundamentals of Logic Design
(3) MAREK-SADOWSKA
Prerequisites: ECE 2A with a minimum grade of C-;
open to electrical engineering, computer engineering,
and pre-computer engineering majors only.
Not open for credit to students who have com-
pleted ECE 15. Lecture, 3 hours; discussion, 1 hour.
Boolean algebra, logic of propositions, minterm
and maxterm expansions, Karnaugh maps, Quine-Mc-
Cluskey methods, melti-level circuits, combinational
circuit design and simulation, multiplexers, decoders,
programmable logic devices.

15B. Computer Organization

(3) KASTNER

Prerequisites: ECE 15A with a minimum grade of C-;
open to electrical engineering, computer engineering,
and pre-computer engineering majors only.

Not open for credit to students who have com-
pleted Computer Science 30 or ECE 15. Lecture, 3
hours, discussion, 1 hour.

Basic memory and processor organization, instruc-
tion set architecture, assembly language programming,
number systems, arithmetic, data transfer and control
flow instructions, procedures, memory management,
program execution.

UPPER DIVISION

124A. VLSI Principles

(4) BANERJEE

Prerequisites: ECE 132 (may be taken concurrently)
and ECE 152A with a minimum grade of C- in both.
Lecture, 3 hours, laboratory, 3 hours.

Introduction to CMOS digital VLSI design: CMOS
devices and manufacturing technology; transistor level
design of static and dynamic logic gates and compo-
nents and interconnections; circuit characterization:
delay, noise margins, and power dissipation; combi-
national and sequential circuits; arithmetic operations
and memories.

124B. Integrated Circuit Design and
Fabrication

(4) BOWERS

Prerequisites: ECE 137A-B with a minimum grade of
C- in both, or ECE 132 with a minimum grade of C-.
Lecture, 4 hours, laboratory, 3 hours.

Theory, fabrication, and characterization of solid
state devices including P-N junctions, capacitors,
bipolar and MOS devices. Devices are fabricated using
modern VLS| processing techniques including lithog-
raphy, oxidation, diffusion, and evaporation. Physics
and performance of processing steps are discussed
and analyzed.

124C. Integrated Circuit Design and
Fabrication

(4) BOWERS

Prerequisites: ECE 124B with a minimum grade of C-.
Lecture, 4 hours, laboratory, 3 hours.

Design, simulation, fabrication, and characteriza-
tion of NMOS integrated circuits. Circuit design and
layout is performed using commercial layout software.
Circuits are fabricated using modern VLS| process-
ing techniques. Circuit and discrete device electrical
performance are analyzed.

124D. VLSI Architecture and Design

(4) BREWER

Prerequisite: ECE 124A with a minimum grade of C-.
Lecture, 3 hours, laboratory, 2 hours.

Practical issues in VLSI circuit design, pad/pin limita-
tions, clocking and interfacing standards, electrical
packaging for high-speed and high-performance de-
sign. On-chip noise and crosstalk, clock and power dis-
tribution, architectural and circuit design constraints,
interconnection limits and transmission line effects.

125. High Speed Digital Integrated Circuit
Design
(4) BANERJEE
Prerequisite: ECE 124A or 137A with a minimum
grade of C- in either. Lecture, 4 hours.

Very high speed digital IC technologies and
circuits. Silicon and compound semiconductor devices.
Interfaces, interconnections, packaging, testing of high
speed circuits. Low power, high speed design tech-
nologies. Application of CAD tools for design project.



130A. Signal Analysis and Processing

(4) LEE

Prerequisites: Mathematics 5A-B and ECE 2C with a
grade of C- or better in all; open to EE and computer
engineering majors only. Lecture, 3 hours, discussion,
2 hours.

Analysis of continuous time linear systems in the
time and frequency domains. Superposition and con-
volution. Bilateral and unilateral Laplace transforms.
Fourier series and Fourier transforms. Filtering, modu-
lation, and feedback.

130B. Signal Analysis and Processing
(4) RHODES
Prerequisite: ECE 130A with a grade of C- or better;
open to EE and computer engineering majors only.
Lecture, 3 hours; discussion, 2 hours.

Analysis of discrete time linear systems in the time
and frequency domains. Z transforms, Discrete Fourier
transforms. Sampling and aliasing.

130C. Signal Analysis and Processing

(4) CHANDRASEKARAN

Prerequisites: ECE 130A-B with a minimum grade of
C-in both. Lecture, 3 hours; discussion, 2 hours.

Basic techniques for the analysis of linear models
in electrical engineering: Gaussian elimination, vector
spaces and linear equations, orthogonality, deter-
minants, eigenvalues and eigenvectors, systems of
linear differential equations, positive definite matrices,
singular value decomposition.

132. Introduction to Solid State Electronic
Devices
(4) MISHRA
Prerequisites: Physics 4 or 24 with a minimum grade of
C-; Mathematics 5A with a minimum grade of C; and ECE
2A-B (may be taken concurrently) with a minimum grade
of C- in both, open to EE and computer engineering
majors only. Lecture, 3 hours; discussion, 2 hours.
Electrons and holes in semiconductors; doping (P
and N); state occupation statistics, transport properties
of electrons and holes; P-N junction diodes; I-V, C-V,
and switching properties of P-N junctions; introduction
of bipolar transitors, MOSFET's and JFET's.

134. Introduction to Fields and Waves

(4) DAGLI, YORK

Prerequisites: Physics 3 or 23 with a minimum grade
of C-; and Mathematics 5A-B with a minimum grade
of C; and Mathematics 5C with a minimum grade of
C-; open to EE and computer engineering majors only.
Lecture, 3 hours; discussion, 2 hours.

Introduction to applied electromagnetics and wave
phenomena in high frequency electron circuits and
systems. Waveson transmission-lines, elements of elec-
trostatics and magnetostatics and appications, plane
waves, examples and applications to RF, microwave,
and optical systems.

135. Optical Fiber Communication

(4) DAGLI

Prerequisites: ECE 132 and 134 with a minimum grade

of C-in both. Lecture, 3 hours, discussion, 1 hour.
Optical fiber as a transmission medium, disper-

sion and nonlinear effects in fiber transmission, fiber

and semiconductor optical amplifiers and lasers,

optical modulators, photo detectors, optical receivers,

wavelength division multiplexing components, optical

filters, basic transmission system analysis and design.

137A. Circuits and Electronics |
(4) RODWELL
Prerequisites: ECE 2A-B-C, 130A, and 132 with a
minimum grade of C- in all; open to EE majors only.
Lecture, 3 hours, laboratory, 3 hours.

Analysis and design of single stage and multistage
transistor circuits including biasing, gain, impedances
and maximum signal levels.

137B. Circuits and Electronics Il

(4) RODWELL

Prerequisites: ECE 2C and 137A with a minimum grade
of C- in both; open to EE majors only. Lecture, 3 hours,
laboratory, 3 hours.

Analysis and design of single stage and multi-
stage transistor circuits at low and high frequencies.
Transient response. Analysis and design of feedback
circuits. Stability criteria.
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139. Probability and Statistics

(4) Ims

Prerequisites: ECE 2C with a minimum grade of C-; EE,

Computer Engineering, and pre-Computer Engineering

majors only. Lecture, 3 hours; discussion, 2 hours.
Fundamentals of probability, conditional probability,

Bayes rule, random variables, functions of random

variables, expectations and high-order moments,

Markov chains, hypothesis testing.

139B. Probability and Statistics

(4) STAFF

Prerequisites: ECE 130A-B. Lecture, 3 hours; discus-
sion, 2 hours.

Fundamentals of probability, random variables,
functions of random variables, expectations and
high-order moments, characteristic functions, random
sequences, laws of large numbers and hypothesis
testing.

140. Random Processes for Engineering
(4) Lms

Prerequisites: ECE 130A-B-C and 139 each with a
minimum grade of C-; open to EE majors only. Lecture,
3 hours; discussion, 2 hours.

Random processes, characteristic functions, central
limit theorem, spectral analysis, linear systems with
random inputs, representation of bandlimited pro-
cesses, Poisson process, simple queueing systems.

141A. Introduction to MicroElectro
Mechanical Systems (MEMS)
(4) MACDONALD, TURNER
Prerequisites: ME 104 and 163, or, ECE 130A and
137A, with a minimum grade of C- in both.
Same course as ME 141A. Lecture, 3 hours.
Analysis of MEMS actuators and displacement
sensors with emphasis on the analysis of capacitor-
based sensing and actuation. Analysis and design of
operational-amplifier models and circuits for capacitor
senors including feedback concepts. Vibration analysis
of MEMS structures including wave equations for
“string” and bar structures. MEMS scaling concepts.

141B. Semiconductor Processing and
Device Characterization with Laboratory
(4) MACDONALD

Prerequisites: ME 141A or ECE 141A; and, Chemistry
1B-BL.

Same course as ME 141B. Lecture, 2 hours, labora-
tory, 6 hours.

Lectures and laboratory on semiconductor
processing for MEMS. Description and analysis for
key semiconductors and equipment used for MEMS.
Design and fabrication of MEMS capacitor-actuator
and accelerometers; includes a description of MEMS
characterization tools.

141C. Introduction to Microfluidics and
BioMEMS

(3) MEINHART

Prerequisite: ME 141A or ECE 141A; open to ME and
EE majors only.

Same course as ME 141C. Lecture, 3 hours.
Introduces physical phenomena associated with
microsale/nanoscale fluid mechanics, microfluids, and
bioMEMS. Analytical methods and numerical simula-

tion tools are used for analysis of microfluids.

144. Electromagnetic Fields and Waves
(4) YORK

Prerequisite: ECE 134 with a minimum grade of C-.
Lecture, 3 hours; laboratory, 3 hours.

Waves on transmission lines, Maxwell’s equations,
skin effect, propagation and reflection of electromag-
netic waves, microwave integrated circuit principles,
metal and dielectric waveguides, resonant cavities,
antennas. Microwave and optical device examples
and experience with modern microwave and CAD
software.

145A. Communication Electronics

(5) LONG

Prerequisites: ECE 137A-B with a minimum grade of

C- in both. Lecture, 3 hours, laboratory, 6 hours.
Analog communication circuits 1 MHz to 1GHz

with emphasis on receivers. S-parameter design

techniques, nonideal components, distortion, amplifier

design and characterization, system level analysis.

145B. Communication Electronics

(5) LONG

Prerequisite: ECE 145A with a minimum grade of C-;

EE majors only. Lecture, 3 hours, laboratory, 6 hours.
Analog communication circuits 1 MHz to 1GHz

with emphasis on receivers. Design and evaluation of

RF components: mixers, oscillators, PLL, IF amplifier,

FM demodulator, frequency synthesis.

145C. High Speed Bipolar Mixed Signal
and Communication IC Design

(4) RODWELL

Prerequisites: ECE 137A-B with a minimum grade of
C-in both. Lecture, 4 hours.

Transistor and passive component models. Broad-
band amplifiers. Fast digital IC design. Circuit noise,
digital communication receiver sensitivity. Latched
comparator design. Nyquist and oversampled analog-
digital and digital-analog converters. Direct digital
frequency synthesis. Fiber optic and microwave digital
transceivers.

146A. Analog Communication Theory and
Techniques
(5) ILTIS
Prerequisites: ECE 130A-B and 140 with a minimum
grade of C- in all; open to EE majors only. Lecture, 3
hours; laboratory, 6 hours.

Modulation theory, AM, FM, PM, and analog pulse
modulation and demodulation techniques. System
noise and performance calculations.

146B. Digital Communication Theory and
Techniques

(5) SHYNK

Prerequisites: ECE 130A-B, 140, and 146A with a
minimum grade of C- in all; open to EE majors only.
Lecture, 3 hours, laboratory, 6 hours.

Quantization and coding. Pulse code modulation
(PCM). Matched filters, elementary decision-theory
concepts. Concepts of error detection and correction.
Coded PCM systems.

147A. Feedback Control Systems - Theory

and Design

(5) TEEL, SMITH

Prerequisites: ECE 130A-B-C with @ minimum grade

of C- in each; open to EE and computer engineering

majors only. Lecture, 3 hours, laboratory, 6 hours.
Feedback systems design, specifications in time and

frequency domains. Analysis and synthesis of closed

loop systems. Computer aided analysis and design.

147B. Digital Control Systems - Theory
and Design

(5) SMITH, TEEL

Prerequisite: ECE 147A with a minimum grade of C-;
open to EE and computer engineering majors only.
Lecture, 3 hours, laboratory, 6 hours.

Analysis of sampled data feedback systems; state
space description of linear systems; observability, con-
trollability, pole assignment, state feedback, observers.
Design of digital control systems. (W)

147C. Control Systems Design Project

(5) HESPANHA

Prerequisite: ECE 147A with a minimum grade of C-;
open to EE and computer engineering majors only.
Lecture, 3 hours, laboratory, 6 hours.

Students are required to design, implement, and
document a significant control systems project. The
project is implemented in hardware or in high-fidelity
numerical simulators. Lectures and laboratories cover
special topics related to the practical implementation
of control systems.

148. Applications of Signal Analysis and
Processing

(4) LEE

Prerequisites: ECE 130A-B with a minimum grade of
C- in both. Lecture, 3 hours; discussion, 2 hours.

A sequence of engineering applications of signal
analysis and processing techniques; in communica-
tions, image processing, analog and digital filer design,
signal detection and parameter estimation, holography
and tomography, Fourier optics, and microwave and
acoustic sensing.
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149. Active and Passive Network
Synthesis
(4) ms
Prerequisites: upper-division standing, open to EE
majors only. Lecture, 3 hours; discussion, 1 hour.
This course combines the areas of electronics and
network theory in the subject of passive and active
network design. Topics include passive synthesis,
optimization techniques, approximations to ideal fil-
ters, distributed networks, sensitivity and the modern
design techniques, and applications of active filters.

151. Distributed Systems

(4) MELLIAR-SMITH

Prerequisite: Computer Science 170 with a minimum
grade of C-.

Not open for credit to students who have
completed Computer Science 171. Lecture, 3 hours,
discussion, 1 hour.

Distributed systems architecture, distributed pro-
gramming techniques, message passing, remote pro-
cedure calls, group communication and membership,
naming, asynchrony, causality, consistency, fault-toler-
ance and recovery, resource management, scheduling,
monitoring, testing and debugging.

152A. Digital Design Principles
(5) RODOPLU
Prerequisites: ECE 15 or 15A-B or Computer Science
30 with a minimum grade of C- in each course; open
to EE, computer engineering and computer science
majors only. Lecture, 3 hours; laboratory, 6 hours.
Design of synchronous digital systems: timing
diagrams, propagation delay, latches and flip-flops,
shift registers and counters, Mealy/Moore finite-state
machines, Verilog, 2-phase clocking, timing analysis,
CMOS implementation, S-RAM, RAM-based designs,
ASM charts, state minimization.

152B. Digital Design Methodologies

(5) CHENG

Prerequisites: ECE 152A with a minimum grade of
C-; open to EE, computer engineering, and computer
science majors only. Lecture, 3 hours, discussion, 6
hours.

Design methodologies of digital systems, the
register and processor levels. Design of functional
subsystems, including arithmetic processors, hardwired
and microprogrammed control units, memory systems,
and bussing systems. System organization including
communication, input/output systems, and multiple
CPU systems.

153A. Hardware/Software Interface

(4) CHANG

Prerequisite: Computer Science 130A with a minimum
grade of C-.

Same course as Computer Science 153A. Lecture, 3
hours; laboratory, 1 hour.

Machine-level structures implementing the operat-
ing system abstraction; memory-mappers, multi-level
interrupts, direct memory access techniques. Low-
est-level software/firmware structures: micro-kernels,
interpreters, emulators, threaded-code, real-time
scheduling. Compilation and cross-compilation tech-
niques; system initialization; validation and debugging;
in-circuit testing.
153B. Sensor and Peripheral Interface
Design
(4) BUTNER
Prerequisites: ECE 152B and 153A with a minimum
grade of C- in both. Lecture, 3 hours; laboratory, 3
hours.

Hardware description languages; field-program-
mable logic and ASIC design techniques. Mixed-signal
techniques: A/D and D/A converter interfaces; video
and audio signal acquisition, processing and genera-
tion, communication and network interfaces.

154. Introduction to Computer
Architecture

(4) PARHAMI

Prerequisite: ECE 152A with a minimum grade of C-;
open to EE, computer engineering, and computer
science majors only.

Not open for credit to students who have
completed Computer Science 154. Lecture, 3 hours,
discussion, 1 hour.

The computer design space. Methods of perfor-

mance evaluation. Machine instructions and assembly
language. Variations in instruction set architecture.
Design of arithmetic/logic units. Data path and control
unit synthesis. Pipelining and multiple instruction
issue. Hierarchical memory systems. Input/output and
interfacing. High-performance systems, including
multiprocessors and multicomputers.

155A. Introduction to Computer Networks
(4) MOSER

Prerequisite: ECE 154 with a minimum grade of C-;
and, Computer Science 12 or 60 with a minimum
grade of C-.

Not open for credit to students who have com-
pleted Computer Science 176 or 176A, or ECE 155.
Lecture, 3 hours; discussion, 1 hour.

Topics in this course include network architectures,
protocols, wired and wireless networks, transmission
media, multiplexing, switching, framing, error detec-
tion and correction, flow control, routing, congestion
control, TCP/IP, DNS, email, World Wide Web, network
security, socket programming in C/C++.

155B. Network Computing

(4) MOSER

Prerequisites: ECE 155A with a minimum grade of
C-; and, Computer Science 5JA or 10 or 11JA with a
minimum grade of C-.

Not open for credit to students who have com-
pleted Computer Science 176B or ECE 194W. Lecture,
3 hours, discussion, 1 hour.

Topics in this course include client/server comput-
ing, threads, Java applets, Java sockets, Java RMI, Java
servlets, Java Server Pages, Java Database Connectivity,
Enterprise Java Beans, Hypertext Markup Language,
eXtensible Markup Language, Web Services, program-
ming networked applications in Java.

156A. Digital Design with VHDL and
Synthesis

(4) CHENG

Prerequisite: ECE 152A with a minimum grade of C-.
Lecture, 3 hours; laboratory, 3 hours.

Introduction to VHDL basic elements. VHDL
simulation concepts. VHDL concurrent statements
with examples and applications. VHDL subprograms,
packages, libraries and design units. Writing VHDL
for synthesis. Writing VHDL for finite state machines.
Design case study.

156B. Computer-Aided Design of VLSI
Circuits

(4) MAREK-SADOWSKA

Prerequisite: ECE 156A with a minimum grade of C-.
Lecture, 3 hours; laboratory, 3 hours.

Introduction to computer-aided simulation and
synthesis tools for VLSI. VLSI system design flow, role
of CAD tools, layout synthesis, circuit simulation, logic
simulation, logic synthesis, behavior synthesis and test
synthesis.

158. Digital Signal Processing
(4) GIBSON
Prerequisites: ECE 130A-B with a minimum grade of
C- in both, open to EE majors only.

Recommended preparation: Mathematics 124A.
Lecture, 3 hours; laboratory, 3 hours.

Discrete signals and systems, convolution, z-trans-
forms, discrete Fourier transforms, digital filters.

160. Multimedia Systems

(4) CHANG

Prerequisites: upper-division standing,; open to EE,
computer engineering, computer science, and creative
studies majors only. Lecture, 3 hours, laboratory, 3
hours.

Introduction to multimedia and applications,
including WW\W, image/video databases and video
streaming. Covers media content analysis, media data
organization and indexing (image/video databases),
and media data distribution and interaction (video-on-
demand and interactive TV).

162A. The Quantum Description of
Electronic Materials
(4) HU
Prerequisites: ECE 130A-B and 134 with a minimum
grade of C- in all; open to EE and materials majors
only.

Same course as Materials 162A. Lecture, 4 hours.

Electrons as particles and waves, Schrodinger’s
equation and illustrative solutions. Tunnelling. Atomic
structure, the exclusion principle and the periodic
table. Bonds. Free electrons in metals, periodic poten-
tials and energy bands.

162B. Fundamentals of the Solid State
(4) COLDREN

Prerequisite: ECE 162A with a minimum grade of C-;
open to EE and materials majors only.

Same course as Materials 162B. Lecture, 3 hours;
discussion, 1 hour.

Crystal lattices and the structure of solids, with
emphasis on semiconductors. Lattice vibrations,
electronic states and energy bands. Electrical and
thermal conduction. Dielectric and optical properties.
Semiconductor devices: diffusion, p-n junctions and
diode behavior.

162C. Optoelectronic Materials and
Devices

(4) IMAMOGLU

Prerequisites: ECE 162A-B with a minimum grade of C-
in both, open to EE and materials majors only. Lecture,
3 hours, discussion, 1 hour.

Optical transitions in solids. Direct and indirect gap
semiconductors. Luminescence. Excitons and photons.
Fundamentals of optoelectronic devices: semiconduc-
tor lasers, LED's photoconductors, solar cells, photo
diodes, modulators. Photoemission. Integrated optics.

178. Introduction to Digital Image and
Video Processing

(4) MANJUNATH

Prerequisites: open to EE, computer engineering, and
computer science majors with upper-division standing.
Lecture, 3 hours, discussion, 1 hour.

Basic concepts in image and video processing.
Topics include image formation and sampling, image
transforms, image enhancement, and image and
video compression including JPEG and MPEG coding
standards.

181A. Introduction to Robotics: Robot
Mechanics
(4) PADEN

Same course as ME 170A.

Recommended preparation: ME 16. Lecture, 3
hours; laboratory, 3 hours.

Overview of robot kinematics and dynamics.
Structure and operation of industrial robots. Robot
performance: work space, velocity, precision, payload.
Comparative discussion of robot mechanical designs.
Actuators. Robot coordinate systems. Kinematics of
position. Dynamics of manipulators.

(S; may not be offered every year)

181B. Introduction to Computer Vision
(4) MANJUNATH
Prerequisite: upper-division standing.

Same course as Computer Science 181B. Lecture, 3
hours; discussion, 1 hour.

Overview of image processing, pattern recogni-
tion; image formation, binary images; edge detection,
image segmentation, introduction to textured image
analysis, optical flow, depth from stereo, shape from
shading, shape from motion, shape representation
techniques, issues in object recognition, case study of
some vision systems. (S)

181C. Introduction to Robotics: Robot
Control

(4) PADEN

Prerequisite: ECE 2A-B-C with @ minimum grade
of C-; or ME 104.

Same course as ME 170C. Lecture, 2 hours, labora-
tory, 4 hours.

Overview of robot control technology from open-
loop manipulators and sensing systems, to single-joint
servovalves and servomotors, to integrated adap-
tive force and position control using feedback from
machine vision and touch sensing systems. Design
emphasis on accurate tracking accomplished with
minimal algorithm complexity. (F; may not be offered
every year)

183. Nonlinear Phenomena

(4) TEEL

Prerequisites: Physics 105A or ME 163 or upper-divi-
sion standing in EE.



Same course as Physics 106 and ME 169. Not open
for credit to students who have completed ECE 163C.
Lecture, 3 hours; discussion, 1 hour.

An introduction to nonlinear phenomena. Flows
and bifurcations in one and two dimensions, chaos,
fractals, strange attractors. Applications to physics,
engineering, chemistry, and biology.

188A. Senior Electrical Engineering
Project

(4) STAFF

Prerequisites: completion of 4 upper-division EE
courses with a GPA of 3.0 or higher,; open to EE and
computer engineering, majors only, consent of instruc-
tor. Lecture, 3 hours; laboratory, 3 hours.

Student groups design a significant project based
on the knowledge and skills acquired in earlier
coursework and integrate their technical knowledge
through a practical design experience. The project is
evaluated through written reports, oral presentations,
and demonstrations of performance.

188B. Senior Electrical Engineering
Project
(4) STAFF
Prerequisites: ECE 188A with a minimum grade of
C-, electrical engineering and computer engineering
majors only. Lecture, 3 hours, laboratory, 3 hours.
Student groups design a significant project based
on the knowledge and skills acquired in earlier
coursework and integrate their technical knowledge
through a practical design experience. The project is
evaluated through written reports, oral presentations,
and demonstrations of performance.

189A-B. Senior Computer Systems Project
(4-4) BUTNER

Prerequisite: consent of instructor; senior standing in
computer engineering, computer science, or EE.

Not open for credit to students who have com-
pleted Computer Science 189.

Student groups design a significant computer-
based project. Groups work independently with
interaction among groups via interface specifications
and informal meetings.

192. Projects in Electrical and Computer
Engineering
(4) STAFF
Prerequisite: consent of instructor. Discussion, 2 hours;
laboratory, 6 hours.

Projects in electrical and computer engineering for
advanced undergraduate students.

193. Internship in Industry
(1-8) STAFF
Prerequisite: consent of department.

Must have a 3.0 grade-point-average. May not be
used as departmental electives. May be repeated to a
maximum of 12 units. Field, 1-8 hours.

Special projects for selected students. Offered in
conjunction with engineering practice in selected
industrial and research firms, under direct faculty
supervision.

194AA-ZZ. Group Studies in Electrical and
Computer Engineering
(1-5) STAFF
Prerequisite: consent of instructor. Variable hours.

Group studies intended for small number of
advanced students who share an interest in a topic
not included in the regular departmental curriculum.
Topics covered by these group studies are coded as fol-
lows (check with department for quarters offered):

A. Circuits

B. Systems Theory

C. Communications Systems

D. Control Systems

E. Signal Processing

F. Solid State

G. Fields and Waves

H. Quantum Electronics

I. Microwave Electronics

J. Switching Theory

K. Digital Systems Design

L. Computer Architecture

M. Computer Graphics

N. Pattern Recognition

0. Microprocessors and Microprocessor-based

Systems
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P. Simulation

Q. Imaging Systems and Image Processing
R. General

S. Speech

T. Robot Control

U. Optoelectronics

V. Scientific Computation

W. Computer Network

X. Distributed Computation

Y. Numerical Differential Equations

196. Undergraduate Research

(2-4) STAFF

Prerequisites: upper-division standing, consent of
instructor.

Must have a minimum 3.0 grade-point average for
the preceding three quarters. May be repeated for up
to 12 units. Not more than 4 units may be applied to
departmental electives.

Research opportunities for undergraduate students.
Students will be expected to give regular oral presen-
tations, actively participate in a weekly seminar, and
prepare at least one written report on their research.

199. Independent Studies in Electrical and
Computer Engineering

(1-5) STAFF

Prerequisites: upper division standing, completion of
two upper-division courses in electrical and computer
engineering; consent of instructor.

Must have a minimum 3.0 grade-point average
for the preceding three quarters. Students are limited
to five units per quarter and 30 units total in all
98/99/198/199/199DC/199RA courses combined.

Directed individual study, normally experimental.

GRADUATE COURSES

201A. Electromagnetic Theory |
(4) YORK
Prerequisites: ECE 144A-B. Lecture, 4 hours.

Basic concepts in electromagnetic theory, energy
power, plane waves, guided waves, dielectric metallic
waveguides, radiation, uniqueness, image theory,
reciprocity, duality, equivalence principle, induction
theorem.

201B. Electromagnetic Theory Il
(4) YORK
Prerequisite: ECE 201A. Lecture, 4 hours.

Fundamental theorems and techniques for elec-
tromagnetic boundary value and radiation problems,
Green'’s function, integrated equations, method of mo-
ments, mode matching, perturbational and variational
analysis. (offered alternate years)

201C. Antennas
(3) YORK
Prerequisites: ECE 144A-B.

Offered in alternate years with ECE 201D. Lecture,
3 hours.

Classical and computer-numerical methods for
analysis and design of antennas. Single-element anten-
nas, antenna arrays and analysis of mutual-impedance
effects, aperture antennas, and frequency indepen-
dent antennas.

205A. Information Theory

(4) ROSE

Prerequisites: ECE 140 or equivalent, or PSTAT 120A-B.
Same course as Computer Science 225. Lecture,

4 hours.

Entropy, mutual information, and Shannon'’s
coding theorems; lossless source coding, Huffman,
Shannon-Fano-Elias, and arithmetic codes; channel
capacity; rate-distortion theory, and lossy source cod-
ing; source-channel coding; algorithmic complexity
and information; applications of information theory in
various fields.

207. Research Projects or Independent

Studies

(1-6) STAFF

Prerequisite: consent of instructor. Variable hours.
Graduate research projects or independent studies

to be arranged between students and staff mem-

bers. See M.S. degree requirements, plans 1 and 2,

regarding number of units which may be used for M.S.

degree.

210A. Matrix Analysis and Computation
(4) CHANDRASEKARAN
Prerequisite: consent of instructor.

Same course as Computer Science 211A, Math-
ematics 206A, ME 210A, Chemical Engineering 211A,
and Geology 251A. Students should be proficient
in basic numerical methods, linear algebra, math-
ematically rigorous proofs, and some programming
language. Lecture, 4 hours.

Graduate level-matrix theory with introduction to
matrix computations. SVD's, pseudoinverses, variation-
al characterization of eigenvalues, perturbation theory,
direct and iterative methods for matrix computations.

210B. Numerical Simulation
(4) STAFF
Prerequisite: consent of instructor.

Same course as Computer Science 211B, Math-
ematics 2068, ME 210B, Chemical Engineering 211B
and Geology 251B. Students should be proficient
in basic numerical methods, linear algebra, math-
ematically rigorous proofs, and some programming
language. Lecture, 4 hours.

Linear multistep methods and Runge-Kutta meth-
ods for ordinary differential equations: stability, order
and convergence. Stiffness. Differential algebraic equa-
tions. Numerical solution of boundary value problems.

210C. Numerical Solution of Partial
Differential Equations—Finite Difference
Methods

(4) STAFF

Prerequisite: consent of instructor.

Same course as Computer Science 211C, Math-
ematics 206C, ME 210C, Chemical Engineering 211C
and Geology 251C. Students should be proficient
in basic numerical methods, linear algebra, math-
ematically rigorous proofs, and some programming
language. Lecture, 4 hours.

Finite difference methods for hyperbolic, parabolic
and elliptic PDEs, with application to problems in
science and engineering. Convergence, consistency,
order and stability of finite difference methods.
Dissipation and dispersion. Finite volume methods.
Software design and adaptivity.

210D. Numerical Solution of Partial
Differential Equations—Finite Element
Methods

(4) STAFF

Prerequisite: consent of instructor.

Same course as Computer Science 211D, Math-
ematics 206D, ME 210D, Chemical Engineering 211D
and Geology 251D. Students should be proficient
in basic numerical methods, linear algebra, math-
ematically rigorous proofs, and some programming
language. Lecture, 4 hours.

Weighted residual and finite element methods for
the solution of hyperbolic, parabolic and elliptical par-
tial differential equations, with application to problems
in science and engineering. Error estimates. Standard
and discontinuous Galerkin methods.

211A. Engineering Quantum
Mechanics |

(4) KROEMER

Prerequisites: ECE 105 and 162A-B.

Same course as Materials 211A. Lecture, 4 hours.
Wave-particle duality; bound states; uncertainty
relations; expectation values and operators; variational

principle; eigenfunction expansions; perturbation
theory I. Treatment matches needs and background of
ECE and materials students emphasizing solid state or
quantum electronics.

211B. Engineering Quantum Mechanics 11
(4) STAFF
Prerequisite: ECE 211A or Materials 211A, or ECE
215A or Materials 206A.
Same course as Materials 211B. Lecture, 4 hours.
Continutation of ECE 211A; symmetry and
degeneracy; electrons in crystals, angular momentum;
perturbation theory II; transition probabilites; quan-
tized fields and radiative transitions; magnetic fields;
electron spin;indistinguishable particles.

215A. Fundamentals of Electronic Solids |
(4) KROEMER
Prerequisite: ECE 162A or 162B.

Same course as Materials 206A. Lecture, 4 hours.
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Introduction into the physics of semiconductors
for beginning engineering graduate students. Crystal
structure. Reciprocal lattice and crystal diffraction.
Electrons in periodic structures. Energy and bands.
Semiconductor electrons and probes, Fermi
statistics.

215B. Fundamentals of Electronic Solids Il
(4) KROEMER
Prerequisite: ECE 162A or 162B.
Same course as Materials 206B. Lecture, 4 hours.
Phonons, electron scattering, electronic transport,
selected optical properties, heterostructures, effective
mass, quantum wells, two-dimensional electron gas,
quantum wires, deep levels, crystal binding.

216B. Defects in Semiconductors
(4) STAFF
Prerequisites: ECE 162A-B.
Same course as Materials 216. Lecture, 3 hours.
Structural and electronic properties of elementar
defects in semiconductors. Point defects and impurity
complexes. Deep levels. Dislocations and grain bound-
ary electronic properties. Measurement techniques for
radiative and nonradiative defect centers.

217. Molecular Beam Epitaxy and Band
Gap Engineering
(3) GOSSARD
Prerequisites: ECE 162A-B and 213.
Same course as Materials 217. Lecture, 3 hours.
Fundamentals and recent research developments
in the growth and properties of thin crystalline films
of electronic and optical materials by the process of
molecular beam epitaxy. Artificially structured materials
with quantized electron confinement and artificially
engineered electronic band structure properties.

218A. Communication Electronics
(4) LONG
Prerequisites: ECE 137A-B or equivalent.

Analog communication circuits 1 MHz to 1 GHz
with emphasis on receivers. S-parameter design
techniques, nonideal components, distortion, amplifier
design and characterization, system level analysis.

218B. Communication Electronics
(4) LONG
Prerequisite: ECE 218A.

Analog communication circuits 1 MHz to 1 GHz
with emphasis on receivers. Design and evaluation of
RF components: mixers, oscillators, PLL, IF amplifier,
FM demodulator, frequency synthesis.

218C. High Speed Bipolar Mixed Signal
and Communication IC Design

(4) RODWELL

Prerequisites: ECE 137A-B or equivalent; graduate
standing.

Transistor and passive component models. Broad-
band amplifier design. Fast digital IC design at the
transistor level. Circuit noise, signal/noise ratios, digital
communication receiver sensitivity. Latched compara-
tor design. Nyquist and oversampled analog-digital
and digital-analog converters. Direct digital frequency
synthesis. Fiber optic and microwave digital transceiv-
ers.

220A. Semiconductor Device Processing
(4) HU
Prerequisites: ECE 124B-C.

Same course as Materials 215A. Lecture, 3 hours,
discussion, 1 hour.

Intensive theoretical and laboratory instruction in
solid-state device and integrated circuit fabrication.
Topics include (1) semiconductor material properties
and characterization; (2) phase diagrams; (3) diffu-
sion; (4) thermal oxidation; (5) vacuum processes; (6)
thin-film deposition; (7) scanning electron microscopy.
Both gallium arsenide and silicon technologies are
presented.

220B-C. Semiconductor Device Processing
(4-4) HU
Prerequisite: ECE 220A.

Same course as Materials 215B-C. Lecture, 3 hours,
discussion 1 hour.

Continued theoretical and laboratory instruction in
the fundamentals, the design, the fabrication, and the
characterization of junction and field-effect devices.
Topics will include bipolar characterization, design,

fabrication, and testing. The laboratory effort initiated
in ECE 220A will be continued in these two quarters.

221A. Semiconductor Device Physics |

(4) MISHRA

Prerequisites: ECE 105 and 162A-B. Lecture, 4 hours.
Band diagrams of p-n junctions and heterojunc-

tions; current flow by drift and diffusion; bipolar

transistors; recombination and generation. Schottky

barriers; heterostructures. (offered alternate years)

221B. Semiconductor Device Physics Il

(4) MISHRA

Prerequisites: ECE 215 and 221A. Lecture, 4 hours.
More advanced continuation of ECE 221A: field

effect transistors, quantum wells and superlattices;

tunneling; avalanche breakdown; physical limitations

of bipolar and field effect transistors; two-dimensional

current flow problems. (offered alternate years)

224A. VLSI Project Design

(4) BREWER

Prerequisites: ECE 152A and 154. Lecture, 4 hours.
Organization, planning, circuit design, mask layout,

simulation, and analysis of Very Large-Scale Integrated

circuits (VLSI circuits). Application of computer-aided

design tools and techniques. Design of a substantial

mixed signal or CMOS VLS| project.

224B. VLSI Project Testing

(4) BUTNER

Prerequisite: ECE 224A. Lecture, 2 hours; laboratory,
2 hours.

Test equipment and testing techniques. Methods
for diagnosing design problems. Students perform
laboratory testing of their fabricated designs from ECE
224A.

225. High Speed Digital Integrated Circuit
Design
(4) LONG
Prerequisite: ECE 124A or 137A. Lecture, 4 hours.
Advanced digital VLSI design: CMOS scaling,
nanoscale issues including variability, thermal manage-
ment, interconnects, reliability; non-clocked, clocked
and self-timed logic gates; clocked storage elements;
high-speed components, PLLs and DLLs; clock and
power distribution; memory systems; signaling and /O
design; low-power design.

226. Level Set Methods

(4) GIBOU

Prerequisite: Computer Science 211C or Chemical
Engineering 211C or ECE 210C or ME 210C.

Same course as Chemical Engineering 226, Com-
puter Science 216, and ME 216.

Mathematical description of the level set method
and design of the numerical methods used in its
implementations (ENO-WENO, Godunov, Lax-Friedrich,
etc.). Introduction to the Ghost Fluid Method. Applica-
tions in CFD. Materials Sciences, Computer Vision and
Computer Graphics.

227A. Semiconductor Lasers |

(4) COLDREN

Prerequisites: ECE 162A-B-C or 144A-B. Lecture, 4
hours.

Review of semiconductor physics, growth technol-
ogy, and materials properties; double-heterostructure
and quantum-well laser structures; carrier and photon
rate equations; light vs. current characteristics; scatter-
ing and transmission matrices; compound cavity, distrib-
uted Bragg reflector, and distributed feedback lasers.

227B. Semiconductor Lasers Il

(4) COLDREN

Prerquisites: ECE 227A and 215A. Lecture, 4 hours.
Gain and spontaneous emission vs. injection cur-

rent in semiconductors; nonradiative recombination;

strained-layer quantum wells. Dynamic characteristics

of lasers including differential and large signal analysis

of the rate equations; relative intensity noise and line-

width; carrier transport and feedback effects.

227C. Photonic Integrated Circuits

(4) COLDREN

Prerequisites: ECE 227A-B. Lecture, 4 hours.
Perturbation and coupled-mode analysis; DFB

lasers revisited; directional couplers; modal excitation.

Dielectric waveguide analysis techniques; waveguide

radiation losses. Photonic integrated circuit examples,

including tunable lasers with in-line gratings and con-
tra- and co-directional couplers; ring lasers; numerical
analysis techniques.

228A. Fiber Optic Communications

(4) BOWERS

Prerequisites: ECE 162A-B-C, 135, 144. Lecture, 4
hours.

Optical fiber structures and guided modes. Effect
of dispersion, attenuation and fiber, nonlinearities.
Basic transmission design including loss and rise time
budgets. Optical transmission system essentials and
requirements. Introduction to WDM and TDM compo-
nents and technologies.

228B. Fiber Optic Components and
Systems
(4) BOWERS
Prerequisite: ECE 228A. Lecture, 4 hours.
Photodetector design and receiver characteris-
tics. Optical transmitters, optical amplifiers, optical
isolators, optical switches, wavelength converters,
regenerators, optical multiplexers, and demultiplexers.
Advanced transmission link design and performance
including bit error rate and signal to noise ratio and
fiber transmission impairments.

228C. Optical Networks
(4) BOWERS
Prerequisite: ECE 228B. Lecture, 4 hours.

Introduction to optical network architectures
including long-haul, wide-area, metro and access net-
works. First generation networks including SONET and
Gigabit Ethernet. Second generation networks includ-
ing optical circuit switched network concepts, control
plane, protection switching, routing wavelength
assignment, and network management and control.

229. Hybrid Systems

(4) HESPANHA

Prerequisite: graduate standing in mechanical engi-
neering, chemical engineering, electrical & computer
engineering, or computer science.

Recommended preparation: ECE 147A or similar
course.

Introduction to systems that combine continuous
dynamics with discrete logic. Topics include a modeling
framework that combines elements from automata
theory and differential equations, simulation tools,
analysis and design techniques for hybrid systems and
applications of hybrid control systems.

230A-B. Linear Systems |, Il
(4-4) KOKOTOVIC, BAMIEH
Prerequisites: ME 210A (for 230A): ECE 140; and, ECE
230A or ME 243A, and ME 210A (for 230B).
Same course as ME 243A-B. Lecture, 4 hours.
Internal and external descriptions. Solution of state
equations. Controllability and observability realizations.
Pole assignment, observers; modern compensator
design. Disturbance localizations and decoupling.
Least-squares control. Least-squares estimation; Kal-
man filters; smoothing. The separation theorem; LQG
compensator design. Computational considerations.
Selected additional topics.

232. Introductory Robust Control with
Applications

(4) BAMIEH, SMITH

Prerequisites: ECE 230A or ME 255A; and ECE 230B
(may be taken concurrently).

Same course as ME 256.

Robust control theory; uncertainty modeling;
stability of systems in the presence of norm-bounded
perturbations; induced norm performance problems;
structured singular value analysis; H-infinity control
theory; model reduction; computer simulation based
design project involving practical problems.

234. Modeling, Identification, and
Validation for Control

(4) SMITH

Prerequisite: ECE 230A. Lecture, 3 hours.

Parametric and non-parametric models, open and
closed-loop identification, bias and variance effects,
model order selection, probing signal design, subspace
identification, closed-loop probing, autotuning, model
validation, iterative identification and design.



235. Stochastic Processes in Engineering
(4) ILTIS

Prerequisites: ECE 140, graduate standing. Lecture, 4
hours.

A first-year graduate course in stochastic processes,
including: review of basic probability; Gaussian, Pois-
son, and Wiener processes; wide-sense stationary
processes; covariance function and power spectral
density; linear systems driven by random inputs; basic
Wiener and Kalman filter theory.

236. Nonlinear Control Systems
(4) KOKOTOVIC, TEEL

Same course as ME 236.

Recommended preparation: ECE 230A. Lecture, 4
hours.

Analysis and design of nonlinear control systems.
Focus on Lyapunov stability theory, with sufficient time
devoted to contrasts between linear and nonlinear
systems, input-output stability and the describing
function method.

237. Nonlinear Control Design
(4) KOKOTOVIC, TEEL
Prerequisite: ECE 236 or ME 236.

Same course as ME 237. Lecture, 4 hours.
Stabilizability by linearization and by geometric
methods. State feedback design and input/output lin-
earization. Observability and output feedback design.

Singular perturbations and composite control. Back-
stepping design of robust controllers for systems with
uncertain nonlinearities. Adaptive nonlinear control.

238. Advanced Control Design Laboratory
(4) SMITH

Prerequisites: ECE 230A; and, ECE 232A or ECE 237 or
ME 237 or ECE 249 or ME 270A or Chemical Engineer-
ing 252. Lecture, 2 hours, laboratory, 6 hours.

A laboratory course requiring students to design
and implement advanced control systems on a physical
experiment. Experiments from any engineering or
scientific discipline are chosen by the student.

240A. Optimal Estimation and Filtering
(4) SHYNK
Prerequisites: ECE 140 and 210A. Lecture, 4 hours.
Optimal estimation concepts and theory (minimum
variance, least-squares, and maximum likelihood esti-
mation), optimal recursive algorithms for discrete- and
continuous-time filtering of noisy signals and data.
Wiener and Kalman filters, stability of recursive opti-
mal filtering algorithms, modeling errors in recursive
filters.

241. Multimedia Compression
(4) GIBSON
Prerequisites: ECE 140 or 235; and ECE 158.

Not open for credit to students who have com-
pleted MAT 221. Lecture, 4 hours.

Covers the principle standards of speech, audio,
still image and video compression with emphasis on
system performance, key underlying algorithms and
technologies, current applications and the projected
future evolution of the standards.

242. Digital Signal Compression

(4) MADHOW

Prerequisites: ECE 140 or 235; and ECE 146B. Lecture,
3 hours.

Principles and techniques of signal compression
systems. Basic quantization theory, linear prediction,
predictive coding, transform and subband coding,
entropy coding, and vector quantization. Techniques
and algorithms for efficient trade-offs between fidelity,
bit-rate, and complexity. Applications to speech, audio,
image and video compression.

243A. Digital Communication Theory
(4) SHYNK
Prerequisite: ECE 146B. Lecture, 4 hours.

Review of probability and random waveforms, op-
timum receiver principles, efficient signaling, bounds
on error probability, convolutional coding, channel
capacity, emphasis on geometric approach to signal
description.

243B. Advanced Digital Communication

Theory

(4) SHYNK

Prerequisite: ECE 243A. Lecture, 4 hours.
Bandlimited channels and optimum receiver for
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ISI channels; linear, decision-feedback, blind, and
adaptive equalization; multichannel and multicarrier
systems; spread-spectrum signals; direct sequence and
frequency hopped; fading multipath channels and
diversity techniques; multiuser communications.

245. Adaptive Filter Theory

(4) SHYNK

Prerequisites: ECE 140, 158, and 210A (may be taken
concurrently). Lecture, 4 hours.

Theory and analysis of adaptive filters. Optimal
filtering, linear prediction, method of least squares.
Steepest-descent and Newton search methods, gradi-
ent estimation, LMS adaptive algorithm, recursive least
squares. Gradient and least-squares lattice algorithms
for joint-process estimation. Convergence analysis,
stability conditions, time constants, misadjustment.
(offered in alternate years.)

247. System Identification
(4) KOKOTOVIC
Prerequisite: ECE 230A. Lecture, 4 hours.

On-line identification of continuous- and discrete-
time systems. Linear parameterizations. Continu-
ous gradient and least squares algorithms. Stability,
persistent excitation and parameter convergence.
Robust algorithms for imperfect models. Averaging.
Discrete-time equation-error identifiers. Output-error
methods.

248. Kalman and Adaptive Filtering

(4) STAFF

Prerequisites: ECE 210A, 230A and 235 (may be taken
concurrently). Lecture, 4 hours.

Least-squares estimation for processes with state-
space models. Wiener filters and spectral factorization.
Kalman filters, smoothing and square-root algorithms.
Steady-state filters. Extended Kalman filters for non-
linear models. Fixed-order and order-recursive adaptive
filters.

249. Adaptive Control Systems

(4) KOKOTOVIC

Prerequisites: ECE 236 and 247. Lecture, 4 hours.
Models of plants with unknown parameters.

Boundedness properties of parameter update laws.

Adaptive linear control. Stability and robustness to

modeling errors and disturbances. Backstepping state-

feedback design of direct adaptive nonlinear control.

Output-feedback design. Nonlinear swapping. Indirect

adaptive nonlinear control.

250. Wireless Communication and

Networking

(4) RODOPLU

Prerequisites: ECE 155A and 146A. Lecture, 4 hours.
Overview of wireless networks, characteristics of

wireless medium, physical layer operation (spread

spectrum, UWB, OFDM, adaptive modulation, MIMO

channel), cellular planning, mobility management,

energy-efficient networking, GSM, CDMA, wireless

LANs, ad hoc networks, wireless geolocation systems.

252B. Computer Arithmetic

(4) PARHAMI

Prerequisites: ECE 152A-B. Lecture, 4 hours.
Standard and unconventional number representa-

tions. Design of fast two-operand and multi-oper-

and adders. High-speed multiplication and division

algorithms. Floating-point numbers, algorithms, and

errors. Hardware algorithms for function evaluation.

Pipelined, digit-serial, and fault-tolerant arithmetic

processors.

252C. Advanced Topics in Digital System
Design
(4) STAFF
Prerequisites: ECE 152A-B. Lecture, 4 hours.
Pipelining: design issues, performance, tradeoffs.
Bit-serial, digit-serial, and on-line arithmetic. VLSI array
processors: systolic/wavefront arrays. Reconfigurable
and robust digital systems. Microporgramming: tech-
niques, optimization. control-driven versus data-driven
design styles. Example dedicated digital systems. (Last
offered W98)

253. Embedded System Design
(4) KASTNER
Lecture, 4 hours.
Design and application of embedded computing
systems. System synthesis techniques including parti-

tioning, scheduling, contro and data flow analysis and
behavioral transformations. Reconfigurable systems.
Design environments and models of computation for
embedded applications. Compilation for embedded
microprocessors.

254A. Advanced Computer Architecture:
Supercomputers

(4) MELLIAR-SMITH

Prerequisite: ECE 154. Lecture, 4 hours.

Design and application aspects of high-perfor-
mance uniprocessors and shared memory multiproces-
sors. Memory design issues: cache memories, address
translation, interleaving. Processor design issues:
instruction sets, pipelining, vector processing. Software
issues: explicit/implicit vectorization, vector-process-
ing languages, optimizing compilers. Case studies of
designs and applications.

254B. Advanced Computer Architecture:
Parallel Processing

(4) PARHAMI

Prerequisite: ECE 254A. Lecture, 4 hours.

The nature of concurrent computations. Idealized
models of parallel systems. Practical realization of
concurrency. Interconnection networks. Building-block
parallel algorithms. Algorithm design, optimality, and
efficiency. Mapping and scheduling of computations.
Example multiprocessors and multicomputers.

254C. Advanced Computer Architecture:
Distributed Systems

(4) MELLIAR-SMITH

Prerequisite: ECE 254A.

Multicomputers and distributed architectures. Mes-
sage-based asynchronous computations. Distributed
algorithms and their performance. Hardware issues:
nodes, links, and communication mechanisms. Control
issues: synchronization, global state determination,
distributed consensus, and fault tolerance. Software
issues: operating systems and languages.

255A. VLSI Testing Techniques

(4) CHENG

Prerequisites: ECE 152A, knowledge of C language,

data structures and algorithms. Lecture, 4 hours.
Concepts, algorithms and design techniques for

VLSI testing. Fault modeling, fault simulation, auto-

matic test generation, design for testability, built-in self

test, testability analysis, delay testing and synthesis for

testability.

255B. VLSI Design Validation

(4) WANG

Prerequisites: ECE 255A, knowledge of C language,
data structures and algorithms, consent of instructor.
Lecture, 4 hours.

Theories and concepts in verification. Verification
tools and methodologies. Functional verification,
equivalence checking, symbolic simulation, error
modeling, verification coverage, silicon debug, on-chip
validation, test and verification.

256A. Introduction to Design Automation
(4) MAREK-SADOWSKA
Prerequisites: ECE 124A or ECE 224A; knowledge of C
language; Algorithms and Data Structures, equivalent
to Computer Science 130A-B. Lecture, 3 hours; labora-
tory, 2 hours.

Overview of physical level design automation.
Partitioning, placement, routing and structured
design of VLSI and PC-board structures. Techniques
will include graph theoretic algorithms, integer linear
programming, force-directed and simulated annealing
neuristics.

256B. Logic Design Automation

(4) BREWER

Prerequisite: ECE 256A. Lecture, 3 hours, laboratory,
2 hours.

CAD algorithms for VLSI logic and module level de-
sign. Special attention paid to timing, area, and power
trade-offs. Cell design systems and associated lab with
state of the art VLSI design tools. (W)

256C. Advanced VLSI Architecture and
Design
(4) BREWER
Prerequisites: ECE 224A or 256A or 256B or ECE
124A, and consent of instructor.

Large Scale VLSI design with attention to per-
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formance constraints in real-world designs. Topics
include: circuit modeling, communication parasitics,
architecture optimization, and packaging. Large scale
project will be fabricated using silicon compilation
tools.

256D. Algorithmic Logic Synthesis

(4) MAREK-SADOWSKA

Prerequisite: ECE 256A. Lecture, 4 hours.
Companion course for ECE 256B. Algorithmic

extension of logic synthesis and techniques. Topics

covered include: two and multilevel minimization,

technology mapping, logic partitioning, and testable

logic.

257A. Fault Tolerant Computing
(4) STAFF
Prerequisites: ECE 152A-B. Lecture, 3 hours.

Basic concepts of dependable computing. Reliabil-
ity of nonredundant and redundant systems. Dealing
with circuit-level defects. Logic-level fault testing and
tolerance. Error detection and correction. Diagnosis
and reconfiguration for system-level malfunctions.
Degradation management. Failure modeling and risk
assessment. (Last offered F98)

258A. Advanced Digital Signal Processing
(4) STAFF
Prerequisite: ECE 158. Lecture, 4 hours.

Digital filter design, discrete random signals, effects

of finite word length arithmetic, fast Fourier transform
and applications, power spectrum estimation.

258B. Multirate Digital Signal Processing
(4) STAFF

Prerequisites: ECE 158 and ECE 258A. Lecture, 4
hours.

Multirate digital filter theory, polyphase decomposi-

tion, decimator and interpolar design, efficient imple-

mentations, orthogonal transforms, wavelet transform,

analysis and synthesis filter banks, quadrature mirror
filter banks, transmultiplexer, subhand decomposition,
applications.

258C. VLSI Digital Signal Processing
Systems

(4) STAFF

Prerequisites: ECE 158 and ECE 258A. Lecture, 4
hours.

Characteristics and representations of signal
processing programs, iteration bound, pipelining and
parallel processing, retiming and unfolding trans-
formations, fast convolution algorithms, algorithmic
strength reductions in filters and transforms. (offered
every even-numbered year)

259A. Digital Speech Processing

(4) RABINER

Prerequisite: ECE 158 and ECE 242. Lecture, 4 hours.
Speech sounds, acoustic phonetics, speech produc-

tion and perception. Digital filter modeling of the vocal

tract as a lossless tube. Short-time characteristics of
speech in the time and frequency domains. Waveform
and linear predictive coding of speech. Speech synthe-
sis and recognition.

259B. Fundamentals of Speech
Recognition
(4) RABINER
Prerequisite: ECE 158 and ECE 242. Lecture, 4 hours.
Course covers the fundamental design principles
of automatic speech recognition systems, including
speech detection, time alignment and normalization
(including dynamic time warping methods), distortion
measures, the Hidden Markov Model (HMM), gram-
mar networks and the use of Finite State Network
representations. (offered alternate years)

260A. Principles of Quantum Electronics

(4) IMAMOGLU

Prerequisite: ECE 144A or 162C. Lecture, 4 hours.
Energy levels in atoms, ions, and molecules.

Interaction between radiation and quantized systems.

Stimulated emission devices. Optical resonators.

Lasers. (offered alternate years)

268. Internet Computing and Web
Technologies
(4) CHANG
Prerequisite: ECE 160. Lecture, 4 hours.
Some fundamental technologies that enable the

Internet and the World Wide Web including media
formats and data representation, server architecture.
http, internet services and a substantial course project
of building and deploying an Internet-scale service
prototype.

271A. Principles of Optimization

(4) CHANDRABEKARAN

Prerequisite: ECE 210A (may be taken concurrently).
Lecture, 4 hours.

Linear programming: simplex and revised simplex
method, duality theory, primal-dual algorithms,
Karmarkar’s algorithm. Network flow problems:
max-flow/min-cut theorem, Ford-Fulkerson algorithm,
shortest path algorithms. Complexity and NP-com-
pleteness theory: the classes of P and NP, reductions
between NP-complete problems, pseudopolynomial
and approximation algorithms.

271B. Numerical Optimization Methods
(4) STAFF
Prerequisite: ECE 210A. Lecture, 4 hours.
Unconstrained nonlinear problems: basic proper-
ties of solutions and algorithms, global convergence,
convergence rate, and complexity considerations.
Constrained nonlinear problems: basic properties of
solutions and algorithms. Primal, penalty and barrier,
cutting plane, and dual methods. Computer imple-
mentations.

271C. Dynamic Optimization

(4) HESPANHA

Prerequisite: ECE 210A or 271B. Lecture, 4 hours.
Linear functionals, adjoint operators and duality.

Gateaux and Frechet derivatives of nonlinear function-

als and optimality conditions. Calculus of variations

and Pontryagin’s principle. Solution of optimal control

problems by iterative methods in function spaces. Min-

max problems and differential games.

277A. Neural Networks Theory
(4) ROSE
Prerequisites: ECE 130C and 140. Lecture, 4 hours.
Discrete and continuous feedback (Hopfield)
models. Feedforward models. Capacity bounds and
estimates. Supervised learning: perceptrons, back-
propagation, Boltzmann machine. Unsupervised
learning: self-organization and hierarchical clustering
by stochastic and deterministic methods. General-
izing from examples and the Vapnik-Chervonenkis
dimension.

277B. Pattern Recognition
(4) ROSE
Prerequisites: ECE 130C and 140. Lecture, 4 hours.
Principles and design of pattern recognition
systems. Statistical classifiers: discriminant functions;
Bayes, minimume-risk, k-nearest neighbors, percep-
trons. Clustering and estimation; criteria; k-means,
fuzzy, hierarchical, graph-theoretic, simulated and
deterministic annealing; maximum likelihood and
Bayesian methods; nonparametric methods. Overview
of applications.

278A. Digital Image Processing

(4) MITRA, MANJUNATH

Prerequisite: ECE 158 or ECE 178. Lecture, 3 hours;
laboratory, 3 hours.

Two-dimensional signals and systems. Two-dimen-
sional Fourier and z-transforms. Discrete Fourier trans-
form, two-dimensional digital filters. Image processing
basics, image enhancement and restoration. Special
image processing software available for laboratory
experimentation.

278C. Imaging Systems

(4) LEE

Prerequisites: ECE 158 and 178. Lecture, 4 hours.
Generalized holography, backward techniques,

resolution limit, X-ray tomography, diffraction

tomography, NMR imaging, synthetic-aperture radar,

active sonar imaging, acoustic microscopy, imaging

algorithms, motion estimation and tracking.

279A. Computer System Performance
Evaluation
(4) MOSER
Prerequisites: ECE 140, 154, and Computer Science
170. Lecture, 4 hours.

Overview of the evaluation of computer system
performance. Measurement, simulation and analytic

techniques for performance analysis. System work load

characterization. Examples of performance evaluation

for system selection, tuning, and design. Evaluation of

program performance.
281B. Advanced Topics in Computer

Vision

(4) MANJUNATH
Prerequisite: ECE 181B. Lecture, 3 hours.
Same course as Computer Science 281B.
Advanced topics in computer vision: image
sequence analysis, spatiotemporal filtering, camera
calibration and hand-eye coordination, robot naviga-

tion, shape representation, physically-based modeling,

multi-sensory fusion, biological models, expert vision
systems, and other topics selected from recent re-
search papers. (Last offered F97)

282. Error Correcting Codes

(4) ROSE

Prerequisite: ECE 130C or 140. Lecture, 3 hours.
Principles and techniques for combating channel

errors in data transmission or storage. Introduction to

Galois fields. Linear block codes (particularly Hamming,

BCH, Reed-Solomon). Convolution codes. Encoding

and decoding algorithms (including spectral methods,

maximum likelihood and Viterbi decoding.)

290. Ethics in Academic and Industrial
Research

(2) SMITH

Prerequisite: consent of instructor. Lecture, 2 hours.

Case study/analysis format addressing ethical issues
in research conduct: moral reasoning, authorship,

scholarship, copyright, misconduct, fraud, falsification,

mentor/protege relationships, confidentiality, patents,

consulting, conflicts of interest, funding and control of

research, reviewing and editing, sexual relationships in

the workplace.

293. Internship in Industry
(1-6) STAFF

Prerequisite: consent of department.

May be repeated to a maximum of 6 units. Variable

hours.

Special projects for selected students. Offered in

conjunction with engineering practice in selected

industrial and research firms, under direct faculty

supervision.

502. Teaching of Electrical and Computer

Engineering
(1-4) STAFF
Prerequisite: ECE 501 (may be taken concurrently).

No unit credit allowed toward advanced degree.
Variable hours.
Procedures and techniques for teaching electrical

engineering or computer engineering gained through
actual teaching of lecture courses, leading discussion
sections, and/or teaching engineering laboratories.

Meetings will be held as needed to discuss problems,
methods, and procedures.

594AA-ZZ. Special Topics in Electrical and

Computer Engineering

(1-5) STAFF

Prerequisites: consent of instructor and graduate
status.

May be repeated for credit if there is no duplication

of course content. Seminar, 1-5 hours.

Instruction in these courses may be carried out by
lecture, or by laboratory, or by a combination of these.

These courses provide a study of topics of current
interest in various areas of electrical and computer
engineering. Special topics are coded as follows (check
with department for quarters offered):

A. Circuits

B. Systems Theory

C. Communication Systems
D. Control Systems

E. Signal Processing

F. Solid State

G. Fields and Waves

H. Quantum Electronics
I. Microwave Electronics
J. Switching Theory

K. Digital Systems Design
L. Computer Architecture
M. Computer Graphics
N. Pattern Recognition



0. Microprocessors and Microprocessor-based
Systems

P. Simulation

Q. Imaging Systems and Image Processing

R. General

S. Speech

T. Robot Control

U. Optoelectronics

V. Scientific Computation

W. Computer Network

X. Distributed Computation

Y. Numerical Differential Equations

595AA-ZZ. Group Studies in Electrical and
Computer Engineering

(1) STAFF

Prerequisite: consent of instructor.

No unit credit allowed toward degree. May be
repeated for enrollment credit if there is no duplication
of course content. Seminar, 1 hour.

Instruction in research group meetings carried out
by lecture, by laboratory, or by a combination of the
two. Courses provide a critical review of research in
various areas of electrical and computer engineering.

596. Directed Research
(2-12) STAFF

Research, either experimental or theoretical, May
be undertaken by properly qualified graduate students
under the direction of a faculty member.

597. Individual Studies for M.S.
Comprehensive Examinations and Ph.D.
Examinations

(1-12) STAFF

No unit credit allowed toward advanced degree.
Enrollment limited to 24 units per exam.

Individual studies for M.S. comprehensive ex-
aminations and Ph.D. examinations. Maximum of 12
units per quarter. S/U grading. Instructor is normally
student’s major professor or chair of doctoral com-
mittee.

598. Master’s Thesis Research and
Preparation

(1-12) STAFF

Prerequisite: consent of graduate advisor.

For research underlying the thesis and writing of
the thesis.

599. Ph.D. Dissertation Research and
Preparation

(1-12) STAFF

Prerequisite: consent of chair of student’s doctoral
committee.

Research and preparation of dissertation.

Engineering
Sciences

Engineering Sciences, Office of the
Associate Dean for Undergraduate Studies,
Engineering I, Room 1006;

Telephone (805) 893-2809

Website: www.engr.ucsb.edu/studentaffairs
Chair & Associate Dean for Undergraduate
Studies: Glenn E. Beltz

Associate Dean for Technology
Management Programs: Gary S. Hansen

Faculty

* Kevin C. Almeroth, Ph.D., Georgia Institute
of Technology, Associate Professor

Glenn E. Beltz, Ph.D., Harvard, Associate
Professor

* John E. Bowers, Ph.D., Stanford University,
Professor

* Anthony K. Cheetham, Ph.D., Oxford Uni-
versity, Professor
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* Steven P. DenBaars, Ph.D., University of
Southern California, Professor

Edward N. Dodson, Ph.D., Stanford University,
Lecturer

* Gary S. Hansen, Ph.D., University of Michi-
gan, Associate Professor

* Keith T. Kedward, Ph.D., University of
Wales, Professor

* David Seibold, Ph.D., Michigan State Univer-
sity, Lecturer

* Technology Management Program

The Engineering Sciences program at UCSB
serves as a focal point for the cross-disciplin-
ary educational environment that prevails in
each of our five degree-granting undergraduate
programs (chemical engineering, computer en-
gineering, computer science, electrical engineer-
ing, and mechanical engineering). The courses
offered in this “department” are designed to
cultivate well-educated, innovative engineers
and scientists with excellent management and
entrepreneurial skills and attitudes oriented to
new technologies.

One of the missions of the Engineering
Sciences program is to provide coursework
commonly needed across other educational
programs in the College of Engineering. For
example, courses in computer programming,
computation, ethics, engineering writing, engi-
neering economics, science communication to
the public, and even an aeronautics-inspired art
course are offered.

Technology Management
Program

The Engineering Sciences program serves as a
home to courses associated with UCSB’s emerg-
ing Technology Management Program (TMP).
The TMP was designed to meet the standards
of today’s business world while simultane-
ously redefining both business and engineering
education with a comprehensive curriculum for
managers and founders of tomorrow’s technol-
ogy ventures. From yesterday’s successful Center
for Entrepreneurship and Engineering Manage-
ment to today’s launch of its successor the TMP,
the College of Engineering has sought to be on
the cutting edge of entrepreneurial education.
TMP’s curriculum and outreach programs will
continue the College’s tradition, including net-
working with California’s top business and en-
trepreneurial leaders, an evening lecture series, a
business plan competition, and other events, as
we build new educational programs for students
and the regional business community.

Engineering Sciences
Courses

LOWER DIVISION

3. Introduction to C Programming

(3) STAFF

Prerequisites: open to College of Engineering freshmen
only, except computer science, pre-computer science,
and computer engineering majors.

In depth introduction to the C programming
language. Data types, macros, functions, recursion,
arrays, pointers and structures. The LINUX operating
system and shell scripts.

10H. Engineering Honors Seminar
(1) BELTZ
Prerequisite: enrollment in College of Engineering
Honors Program

An interdisciplinary examination of selected topics,
texts, theories, and/or methods in engineering. Particu-
lar course focus is determined by the instructor(s) each
time the course is offered.

UPPER DIVISION

100. Engineering Economic Analysis

(3) DODSON

Prerequisite: upper-division standing in engineering.
Engineering feasibility factors and engineering eco-

nomic analysis. Analysis of alternatives and estimates

of demands and costs in engineering. (F,W)

101. Ethics in Engineering

(3) STAFF

Prerequisite: upper-division standing in engineering.
The nature of moral value, normative judgment,

and moral reasoning. Theories of moral value. The

engineer’s role in society. Ethics in professional

practice. Safety, risk, responsibility. Morality and career

choice. Code of ethics. Case studies will facilitate the

comprehension of the concepts introduced. (W,S)

102AA-2Z. Special Topics in Engineering,
Business, and Society
(1) STAFF
Prerequisites: Upper-division standing.

May be repeated for credit if there is no duplication
of course content.

A series of weekly lectures given by university staff
and outside experts in all fields of new technology
management.

103. Advanced Engineering Writing

(4) STAFF

Prerequisites: Engineering 2A-B-C or Writing 1 or 1E
or 2 or 2E; and, Writing 50 or 50E; upper-division
standing.

Practice in the forms of communication—con-
tractual reports, proposals, conference papers, oral
presentations, business plans—that engineers and en-
trepreneurial engineers will encounter in professional
careers. Focus is on research methods, developing a
clear and persuasive writing style, and electronic docu-
ment preparation.

160. Science for the Public
(1-4) STAFF
Prerequisite: consent of instructor.

Same course as Physics 160K. Open to graduate
students in science and engineering disciplines and to
undergraduate science and engineering majors. May
be repeated for credit to a maximum of 12 units, but
only 4 units may be applied to the major.

Provides experience in communicating science and
technology to nonspecialists. The major components
of the course are field work in mentoring, a biweekly
seminar, presentations to precollege students and to
adult nonscientists, and end-of-term research papers.

177. Art and Science of Aerospace Culture
(4) STAFF

Prerequisites: upper-division standing, consent of
instructor.

Same course as Art Studio 177.

Interdisciplinary course/seminar/practice for artists,
academics, engineers, and designers interested in
exploring the technological aesthetic, cultural, and
political aspects of the space side of the aerospace
complex. Design history, space complex aesthetics,
cinema intersections, imaging/telecommunications,
human spaceflight history, reduced/alternating gravity
experimentation, space systems design/utilization.

182. Introduction to Health Care and
Biomedical Technology
(3) KOHL
Prerequisite: upper-division standing.

Same course as MCDB 182.

Course offered in conjunction with Sansum-Santa
Barbara Clinic and Cottage Hospitals and involves
a series of lecture/discussions dealing with various
aspects of health delivery and modern biotechnol-
ogy. Students spend time working with a physician or
medical research scholar.
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185A. The Art of the CEO: Business Skills
for Future Leaders

(4) HANSEN

Prerequisites: Writing 2 or 2E; and, Writing 50 or 50E
or 109AA-ZZ; and, senior standing.

Not open for credit to students who have com-
pleted Engineering 190A.

An introductory business course in strategic think-
ing, negotiations, marketing, finance and modeling
skills that prepare engineering, science and non-
technical students for successful entry into business.
Course uses case studies, lectures and computer
simulation.

185B. New Venture Creation:
Entrepreneurship

(4) HANSEN, BOWERS

Prerequisites: Writing 2 or 2E; and, Writing 50 or 50E
or 109AA-ZZ; and, senior standing.

Not open for credit to students who have com-
pleted Engineering 1908.

Overview of the new venture creation process.
Analysis of new business opportunities, development
of new business value propositions, team building,
venture financing, new venture planning, managing
and protecting intellectual property, business forma-
tion, and other topics relevant to the entrepreneurial
process.

185C. Business Planning for New
Technology Ventures

(4) HANSEN

Prerequisites: Engineering 185A, and, Engineering
185B or 185D; and, senior standing.

Not open for credit to students who have com-
pleted Engineering 190C.

Analysis and creation of a business plan for a new
business venture including demand forecasting, finan-
cial modeling, selling of the new business idea, and
other issues for current business conditions.

185D. New Product Development
(4) BOWERS
Prerequisite: senior standing.

New product development requires technical
and non-technical business persons to work across
disciplines. Instruction is provided in a wide range of
topics concerning customer driven product innovation.
Students learn new product development processes,
tools, technigues and organizational structures.

191AA-ZZ. Professional Seminar in New
Technology Management

(2) STAFF

Prerequisite: Upper-division standing.

May be repeated for credit if there is no duplication
of course content.

Courses provide for the study of topics of current
interest in the areas of entrepreneurship, business,
engineering management, ethics, social, political,
and other issues related to the successful practice of
engineering.
192A. Entrepreneurial Opportunities in
Healthcare and Life Sciences
(2) STAFF
Prerequisite: senior standing.

Expert guest lecturers address current products and
services. Students address the identification of market
opportunities with an appreciation of the needs and
requirements of the healthcare industry.

192B. Designing Solutions for Healthcare
and Life Sciences Opportunities

(2) STAFF

Prerequisite: senior standing.

Students identify specific solutions for business
opportunities in the healthcare industry considering
technological and market feasibility. Interaction with
healthcare professionals and industry executives.

192C. Critical Issues in Early Stage
Healthcare and Life Science Companies
(2) STAFF
Prerequisite: senior standing.

Course includes visiting speakers and field visits
to facilitate learning about the critical issues in early
stage, life science related companies.

199. Independent Studies in Engineering
(1-5) HANSEN

Prerequisites: Upper-division standing, consent of
instructor.

Students must have a minimum 3.0 GPA for the
preceding three quarters. May be repeated for credit
to a maximum of 10 units.

Directed individual study.

GRADUATE COURSES

202AA-ZZ. Special Topics in Engineering,
Business and Society
(1) STAFF
Prerequisite: graduate standing.

May be repeated for credit if there is no duplication
of course content.

A series of weekly lectures given by university staff
and outside experts in all fields of new technology
management.

203. Graduate Research Writing

(3) STAFF

Prerequisite: graduate standing in the College of
Engineering.

Analysis and practice of the forms of postgraduate
writing. Documents studied include dissertations, dis-
sertation proposals and defense, professional papers,
oral presentations, abstracts, and project research
reports. Peer review process is analyzed. Written and
oral assignments in discussion/workshop format.

285A. The Art of the CEO: Business Skills
for Future Leaders
(4) HANSEN

An introductory business course in strategic think-
ing, negotiations, marketing, finance and modeling
skills that prepare engineering, science and non-tech-
nical students for successful entry into business. Uses
case studies, lectures, and computer simulation.

285B. New Venture Creation:
Entrepreneurship
(4) HANSEN

Overview of the new venture creation process.
Analysis of new business opportunities, development
of new business value propositions, team building,
venture financing, new venture planning, managing
and protecting intellectual property, business forma-
tion, and other topics relevant to the entrepreneurial
process.

285C. Business Planning for New
Technology Ventures

(4) HANSEN

Prerequisites: Engineering 285A, and, Engineering
285B or 285D.

Analysis and creation of a business plan for a new
business venture including demand forecasting, finan-
cial modeling, selling of the new business idea and
other issues for current business conditions.

285D. New Product Development
(4) BOWERS

New product development requires technical
and non-technical business persons to work across
disciplines. Instruction is provided in a wide range of
topics concerning customer driven product innovation.
Students learn new product development processes,
tools, techniques and organizational structures.

291AA-ZZ. Professional Seminar in New
Technology Management
(2) STAFF

May be repeated for credit if there is no duplication
of course content.

Courses provide for the study of topics of current
interest in the areas of entrepreneurship, business,
engineering management, ethics, social, political,
and other issue related to the successful practice of
engineering.
292A. Entrepreneurial Opportunities in
Health Care and Life Sciences
(2) STAFF

Expert guest lecturers address current products and
services. Students address the identification of market
opportunities with an appreciation of the needs and
requirement of the healthcare industry.

292B. Designing Solutions for Healthcare
and Life Sciences Opportunities
(2) STAFF

Students identify specific solutions for business
opportunities in the healthcare industry considering
technological and market feasibility. Interaction with
healthcare professionals and industry executives.
292C. Critical Issues in Early Stage
Healthcare and Life Science Companies
(2) STAFF

Course includes visiting speakers and field visits
to facilitate learning about the critical issues in early
stage, life-science related companies.

Materials

Department of Materials
Engineering I, Room 1355;
Telephone (805) 893-4362

Website: www.materials.ucsb.edu

Chair: James S. Speck
Associate Chair: Francis W. Zok

Faculty

Guillermo C. Bazan, Ph.D., Massachusetts
Institute of Technology, Professor (polymer
synthesis, photophysics) *5

Anthony K. Cheetham, Ph.D., Oxford Univer-
sity, Professor, (catalysis, optical materials, X-ray,
neutron diffraction) *5

David R. Clarke, Ph.D., University of Cam-
bridge, Professor (electrical ceramics, thermal
barrier coatings, piezospectroscopy, mechanics
of microelectronics) *2

Larry A. Coldren, Ph.D., Stanford University,
Kavli Professor in Optoelectronics and Sensors,
Director of Optoelectronics Technology Center
(semiconductor integrated optics, optoelectron-
ics, molecular beam epitaxy, microfabrication)
*1

Steven P. DenBaars, Ph.D., University of
Southern California, Professor (metalorganic
chemical vapor deposition (MOCVD) of semi-
conductors, IR to blue lasers and LEDs, high
power electronic materials and devices) *1

Anthony Evans, Ph.D., Imperial College,
London, Professor, Director of Center for
Multifunctional Materials and Structures (ther-
mostructural materials, ultralight structures,
multifunctional materials and devices, actuating
structures) *2

Arthur C. Gossard, Ph.D., UC Berkeley, Profes-
sor (epitaxial growth, artificially synthesized
semiconductor microstructures, semiconductor
devices) *1

Craig Hawker, Ph.D., University of Cambridge,
Professor, Director of Materials Research Labo-
ratory (synthetic polymer chemistry, nonotech-
nology, materials science) *5

Alan J. Heeger, Ph.D., UC Berkeley, Professor,
Director of Institute for Polymers and Organic
Solids, 2000 Chemistry Nobel Laureate (con-
densed-matter physics, conducting polymers)
*4

Evelyn Hu, Ph.D., Columbia University,
Professor, Director of Institute for Quantum
Engineering, Science, and Technology, Scientific
Co-Director of California NanoSystems Institute
(high-resolution fabrication techniques for semi-
conductor device structures, process-related
materials damage, contact/interface studies,
superconductivity) *1



Jacob N. Israelachvili, Ph.D., University of
Cambridge, Professor (adhesion, friction surface
forces, colloids, biosurface interactions) *3

Edward J. Kramer, Ph.D., Carnegie Mellon
University, Professor (fracture and diffusion in
polymers; polymer surfaces, interfaces, and thin
films) *3

Herbert Kroemer, Dr. Rer. Nat., University of
Gottingen, Donald W. Whittier Professor of
Electrical Engineering, 2000 Physics Nobel Lau-
reate (device physics, molecular beam epitaxy,
heterojunctions, compound semiconductors) *1

Frederick F. Lange, Ph.D., Pennsylvania State
University, ALCOA Professor of Materials (pro-
cessing, ceramics, microstructure, mechanical
properties)

Carlos G. Levi, Ph.D., University of lllinois at
Urbana-Champaign, Professor (materials pro-
cessing, and microstructure evolution, coatings,
composites, functional inorganics) *2

Noel C. MacDonald, Ph.D., UC Berkeley, Kavli
Professor in MEMS Technology (microelectro-
mechanical systems, applied physics, nano-fab-
rication, electron optics, materials, mechanics,
surface analysis) *2

Robert M. McMeeking, Ph.D., Brown Univer-
sity, Professor (mechanics of materials, fracture
mechanics, plasticity, computational mechanics,
process modeling) *2

Frederick F. Milstein, Ph.D., UC Los Angeles,
Professor (crystal mechanics, bonding, defects,
mechanical properties) *2

Shuji Nakamura, Ph.D., University of
Tokushima, Cree Professor of Solid State Light-
ing and Displays (gallium nitride, blue lasers,
white LEDs, solid state illumination, bulk GaN
substrates)

G. Robert Odette, Ph.D., Massachusetts
Institute of Technology, Professor (fundamental
deformation and fracture, materials in extreme
environments, structural reliability, and high-
performance composites) *2

Pierre M. Petroff, Ph.D., UC Berkeley, Profes-
sor (semiconductor interfaces, defects physics,
epitaxy of self assembled quantum structures,
quantum dots and nanomagnets, spectroscopy
of semiconductor nanostructures) *1

Philip A. Pincus, Ph.D., UC Berkeley, Professor
(theoretical aspects of self-assembled biomo-
lecular structures, membranes, polymers, and
colloids) *4

Cyrus R. Safinya, Ph.D., Massachusetts Insti-
tute of Technology, Professor (biophysics, supra-
molecular assemblies of biological molecules,
non-viral gene delivery systems)

Omar A. Saleh, Ph.D., Princeton University,
Assistant Professor (single-molecule biophysics,
motor proteins, DNA-protein interactions)

Ram Seshadri, Ph.D., Indian Institute of Sci-
ence, Assistant Professor (inorganic materials,
preparation and magnetism of bulk solids and
nonoparticles, patterned materials)

Nicola A. Spaldin, Ph.D., UC Berkeley, Associ-
ate Professor (computational electronic and
magnetic materials)

James S. Speck, Sc.D., Massachusetts Institute
of Technology, Professor (nitride semiconduc-
tors, lll-V semiconductors, ferroelectric and
high-K films, microstructural evolution, extend-
ed defects, transmission electron microscopy,
x-ray diffraction)

Susanne Stemmer, Ph.D., University of Stutt-
gart, Assistant Professor (functional oxide thin
films, structure-property relationships, scanning
transmission electron microscopy and spectros-
copy)

Galen Stucky, Ph.D., lowa State University,
Professor (biomaterials, composites, materials
synthesis, electro-optical materials catalysis) *5

Matthew V. Tirrell, Ph.D., University of Mas-
sachusetts, Auhll Professor (bioengineering,
polymer science and engineering) *3

Chris Van de Walle, Ph.D., Stanford University,
Professor (novel electronic materials, wide-
band-gap semiconductors, oxides)

Claude Weisbuch, Ph.D., Universite Paris
VII, Ecole Polytechnique-Palaiseau, Professor
(semiconductor physics: fundamental and
applied optical studies of quantized electronic
structures and photonic-controlled structures;
electron spin resonance in semiconductors,
optical semiconductor microcavities, photonic
bandgap materials)

Francis W. Zok, Ph.D., McMaster University,
Professor (mechanical and thermal properties of
materials and structures)

Emeriti Faculty

James L. Merz, Ph.D., Harvard University,
Professor Emeritus *1

*1 Joint appointment with the Department of Electri-
cal and Computer Engineering.

*2 Joint appointment with the Department of Me-
chanical Engineering.

*3 Joint appointment with the Department of Chemi-
cal Engineering.

*4 Joint appointment with the Department of Physics.

*5 Joint appointment with the Department of Chemis-
try and Biochemistry.

Affiliated Faculty

Glenn H. Fredrickson, Ph.D. (Chemical Engi-
neering)

James S. Langer, Ph.D. (physics)
L. Gary Leal, Ph.D. (chemical engineering)

Glenn E. Lucas, Ph.D. (Chemical Engineering,
Mechanical Engineering)

John McTague, Ph.D.

Joseph A. N. Zasadzinski, Ph.D. (Chemical
Engineering)

The Department of Materials was conceptual-
ized and built under two basic guidelines: to
educate graduate students in advanced materials
and to introduce them to novel ways of doing
research in a collaborative, multidisciplinary
environment. Advancing materials technol-
ogy today—either by creating new materials or
improving the properties of existing ones—re-
quires a synthesis of expertise from the classic
materials fields of metallurgy, ceramics, and
polymer science, and such fundamental disci-
plines as applied mechanics, chemistry, biology,
and solid-state physics. Since no individual has
the necessary breadth and depth of knowledge
in all these areas, solving advanced materials
problems demands the integrated efforts of
scientists and engineers with different back-
grounds and skills in a research team. The de-
partment has effectively transferred the research
team concept, which is the operating mode of
the high technology industry, into an academic
environment.
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The department has major research groups
working on a wide range of advanced inorganic
and organic materials, including advanced
structural alloys, ceramics and polymers; high
performance composites; thermal barrier coat-
ings and engineered surfaces; organic, inorganic
and hybrid semiconductor and photonic mate-
rial systems; catalysts and porous materials,
magnetic, ferroelectric and multiferroic materi-
als; biomaterials and biosurfaces, including
biomedically relevant systems; colloids, gels
and other complex fluids; lasers, LEDs and
optoelectronic devices; packaging systems; mi-
croscale engineered systems, including MEMS.
The groups are typically multidisciplinary
involving faculty, postdoctoral researchers and
graduate students working on the synthesis and
processing, structural characterization, property
evaluation, microstructure-property relation-
ships and mathematical models relating mi-
cromechanisms to macroscopic behavior. The
department has close collaborations with, and
a number of faculty have joint appointments
in, the Departments of Mechanical Engineering
(mechanics and design), Chemical Engineering
(fluids and environmental effects), Electrical
and Computer Engineering (electronic devices),
Physics, Chemistry and Biochemistry, and the
BMSE Program.

Five-Year Bachelor of Science
Engineering/Master of Science
Materials Program

A program combining a bachelor of science in
chemical, electrical, or mechanical engineer-
ing with a master of science degree in materials
provides an opportunity for outstanding un-
dergraduates to earn both degrees in five years.
Additional information about this program is
available from the College of Engineering. Inter-
ested students should inform the Office of Un-
dergraduate Studies in the College of Engineer-
ing of their intention to pursue this program

in the beginning of the spring quarter of their
sophomore year. Transfer students interested in
the combined degree program should contact
the undergra