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Center for Global, International
and Regional Studies

The Center for Global, International and
Regional Studies (CGIRS) was established
within the Division of Social Sciences in 1996,
bringing under one umbrella the Center for

the Study of Global Transformations, the
Institute on Global Conflict and Cooperation
(IGCC)-UCSC Campus Program, the UC
Pacific Rim Research Program, the Global
Information Internship Program (see page 42),
the Global Studies Honors Program initiative,
and related research, teaching, conferences,
workshops, and public-education activities.
CGIRS is organized around the idea that human
activities, although anchored in specific regions
and nation-states, are increasingly integrated by
social, economic, and cultural networks to states,
regions, and communities in other parts of the
world. Accordingly, globalization processes and
responses to them are a major research focus of
CGIRS. The center also sponsors collaborative
research groups focusing on five main areas.
These research areas are global economics; civil
society and social movements; global environ-
ment and development; globalization, states, and
regulation; and regions and networks. CGIRS

is funded by the Division of Social Sciences,

the UC Institute on Global Conflict and
Cooperation, multicampus research units, pri-
vate donors, and foundation support. For further
information, e-mail global@ucsc.edu or visit the
web site: cgirs.ucsc.ed.

Center for Informal
Learning and Schools

The Center for Informal Learning and Schools
(CILS) was created in 2002 through a Center
for Learning and Teaching (CLT) grant from
the National Science Foundation. The primary
intent of this center is to strengthen K-12 sci-
ence and mathematics education through deep-
ening the understanding of informal learning
and the alliances informal science environments
can have with schools. CILS is a collaboration
among UC Santa Cruz, the Exploratorium in
San Francisco, and King’s College London,
England. All three institutions offer CILS
graduate programs.

CILS programs at UC Santa Cruz offer doc-
toral and postdoctoral research support to study
the nature of informal learning in diverse set-
tings and in diverse communities traditionally
underserved by schools. UC Santa Cruz CILS
programs include the following:

Doctoral Fellowships

CILS doctoral students at UCSC receive sup-
port to pursue a Ph.D. through either the
Science and Mathematics program in the
Education Department or the Developmental
Psychology program in the Psychology
Department. CILS students complete the
requirements in their department, as well as
attend joint doctoral seminars.

Postdoctoral Fellowships

This two-year program is aimed at new Ph.D.
recipients who want to develop their research in
directions compatible with the goals of CILS.
Postdoctoral researchers collaborate with one or
more faculty members in developmental psy-
chology, or science and mathematics education,
on research of mutual interest.

CILS Science Fellows

This program offers three quarters of support
for students at UC Santa Cruz who are work-
ing on their doctorates in the fields of natural
or social sciences and who want to deepen their
understanding about informal science learn-
ing and connections among diverse learning
environments. CILS Science Fellows participate
in a core course, colloquia, and a practicum in
informal science education and informal learn-
ing with other CILS Ph.D. students.

For further information on CILS at UCSC,
e-mail sallyd@ucsc.edu. For information on all
CILS programs at all three institutions, visit the
web site: www.exploratorium.edulcils

Center for Information Technology
Research in the Interest of Society

The Center for Information Technology
Research in the Interest of Society (CITRIS) is
one of four California Institutes for Science and
Innovation created in 2000. Financed by state,
federal, and private funds, the centers concen-
trate on areas of science and innovation that are
of special importance to Californias high-tech
economy and to homeland security.

CITRIS is seeking new ways to help realize
information technology’s potential for solving
many of the complex problems facing society,
including those in transportation, education,
emergency preparedness, health care, and the
environment. At their core, such issues depend
on widespread, reliable, and secure information
systems that adapt to the varied needs of users
and continue to perform even if part of the sys-
tem is down, disabled, or threatened.

With participation from engineers, scientists,
and social scientists, the focus of the institute
is to develop the technical foundations of such
societal-scale information systems (SIS) to meet
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many of Californias infrastructure needs. Initial
work will provide distributed “smart class-
rooms” for enhanced education and training;
“smart buildings” that adapt their environment
to their inhabitants; an urban SIS for transpor-
tation management, disaster response, seismic
planning, and environmental monitoring; and
a medical alert network to monitor and treat
patients.

CITRIS’s lead campus is UC Berkeley.
UC Santa Cruz, UC Davis, and UC Merced
are partners in the institute. Web: www. citris.
berkeley.ed.

Information Technologies Institute

The Information Technologies Institute (1T1),
formerly Institute for Networking, Information
Systems & Technologies (iNIST), is a focused
research activity (FRA) founded in 2001 and
housed at the Baskin School of Engineering.
ITI’s objective is to provide an environment

in which its members can attract large-scale
projects that bridge technology research from
concept to prototype and that solve problems in
social and commercial sectors nationally.

In ITI, advanced Internet applications pro-
vide the impetus and focus that bring together
the components of research related to the
rapidly expanding world of networks, distrib-
uted computing, “smart” sensors, and Internet
appliances. As electronics and packaging devel-
opments lead to powerful low-cost sensors,
resulting in a broad array of instruments, these
become Internet devices, bringing a significant
increase in the data captured, transmitted,
stored, managed, and displayed.

ITI focuses research via its research centers in
an interrelated set of areas in computer science,
computer engineering, and electrical engineer-
ing as well as physics, chemistry, and applied
mathematics. Areas of emphasis follow:

e Internet and information systems: architec
ture, performance, and applications

* Multimedia systems and applications in
education, telecommuting, and distance
learning

* Design and development of complex net
worked systems and software technologies

« Storage systems and databases

e Communications

» Optoelectronics (including nanotechnology
devices)

¢ VVLSI design, packaging, testing

« Sensors and Internet appliances

» Visualization and computer graphics

ITI manages the participation with other
research partnerships of its faculty, includ-
ing the activities of the Baskin School of
Engineering in the Center for Information
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Technology Research in the Interest of Society
(CITRIS), with UC Berkeley, UC Davis,

and UC Merced; the High Dependability
Computing Consortium (with NASA Ames,
Carnegie Mellon, and other universities); the
National Partnership for Advanced Computing
Infrastructure (NPACI) and the San Diego
Supercomputer Center; and local universities
and organizations with mutual research inter-
ests, including the Naval Postgraduate School;
San Jose State University; California State
University, Monterey Bay; and the Monterey
Bay Aquarium Research Institute (MBARI).
Web: www.iti.ucsc.edu.

Center for Justice, Tolerance,
and Community

The Center for Justice, Tolerance, and
Community (CJTC) was established in 2000
as part of the Division of Social Sciences.
CJTC is an interdisciplinary applied research
center tackling issues of social justice, diversity
and tolerance, and the building of collabora-
tive communities. Current research projects
include studies of environmental justice, edu-
cational equity, community-based regionalism,
transnational movements for social justice, the
digital divide, and the barriers faced in the wel-
fare-to-work transition for poor women and
others. While the mix of work includes con-
siderations of fundamental issues of discrimi-
nation, power, and domination, the center
actively seeks to play a public role in providing
research that can inform policy and programs
to improve equity. To ensure a public presence,
the center sponsors an annual lecture series as
well as smaller events bringing together com-
munity leaders and academic researchers. The
center draws researchers from various divisions
and includes opportunities for postdoctoral
and affiliated researchers. For more informa-
tion, contact cjtc@ucsc.edu or (831) 459-5743.
Web: ¢jtc.ucsc.edu.

Center for Molecular Biology of RNA

The center, established in 1992, brings together
an interdisciplinary group of researchers whose
common interest is to understand the structure,
function, and biological roles of DNA intrigu-
ing cousin, RNA. An important goal of the
center is to promote interaction among struc-
tural biologists on the one hand and molecular
geneticists and biochemists on the other; thus,
members of the center comprise faculty from
molecular, cell, and developmental biology;
chemistry and biochemistry; and computer sci-
ence and engineering. Major funding for the
center has come from grants from the Lucille P
Markey Charitable Trust and the W. M. Keck

Foundation, as well as individual research grants
from the National Institutes of Health, the
National Science Foundation, and other sources
available to members of the center.

Creation of the center was motivated
by the many exciting developments in the
molecular biology of RNA in recent years. It
is now known that RNA can have enzymatic
activity and has the ability to catalyze specific
biochemical reactions. Accordingly, many
molecular biologists now believe that RNA may
have preceded both protein and DNA in the
early molecular evolution of life. It is becom-
ing apparent that RNA, like protein, can fold
into complex and unusual three-dimensional
structures and that this is crucial for its ability to
carry out enzymatic functions. A better grasp of
the fundamental properties of RNA will benefit
a wide range of medical research projects: for
example, a rigorous molecular understanding
of RNA viruses—such as HIV and SARS—has
become a national priority.

Research laboratories for the center are
located in Sinsheimer Laboratories, a state-
of-the-art research facility. High-resolution
nuclear magnetic resonance (NMR) spectros-
copy and X-ray diffraction facilities have been
established to determine three-dimensional
structures of RNA molecules and study the
mechanisms of RNA-protein recognition.

Among the research areas currently under
investigation by members of the center are
RNA processing, translation, mRNA stabil-
ity and structure, ribonucleoprotein assembly,
RNA-protein recognition, three-dimensional
structures of RNA and RNA-protein complexes
(including the ribosome), the mechanism of
action of functional RNAs, in vitro evolution
of novel catalytic RNAs, and RNA genom-
ics. Members of the center participate in the
research training of doctoral students in the
graduate program offered by the Molecular,
Cell, and Developmental Biology Department
as well as graduate programs offered by the
Departments of Chemistry and Biochemistry,
Computer Science, and Computer Engineering.
The center sponsors research seminars and pro-
vides a forum for discussion of topics in RNA.
Web: rna.ucsc.edulrnacenter.

Chicano/Latino Research Center

The Chicano/Latino Research Center (CLRC)
is an internationally recognized site for the
support of scholarship on Chicano and Latino
issues. Promoting cross-border perspectives
linking the Americas and the study of the
changing U.S. demographic and cultural pan-
orama, the center focuses on globalization and
transculturation, processes that are redefining
cultural, social, and political identities in the

Americas. Under new directorship, the center
in the next three years (2006-08) will focus on
opening up the educational pipeline by ensur-
ing that UCSC undergraduates obtain research
training, graduate students have the neces-
sary support to complete their studies, junior
faculty are given guidance in navigating the
tenure process, and tenured faculty’s needs are
facilitated to obtain full professor status. These
goals will be supported through the research
activities initiated by CLRC. The center sup-
ports research clusters, sponsors conferences
and a colloquium series, and publishes an
annual newsletter and a working-paper series.
The center sponsors three yearly fundraisers:
the Frida Kahlo Ball and Awards Ceremony
(fall quarter), the CLRC Scholar of the

Year Award (winter quarter), and the Gloria
Anzaldua Scholar/Activist Award (spring quar-
ter). For further information, e-mail clre@ucsc.
edu or visit the web page: lals.ucsc.edulclre.

Dickens Project

Through a regular program of conferences,
courses, and scholarly gatherings, the Dickens
Project coordinates research and instruction in
the work, times, influence, and achievement of
Charles Dickens. Twice a year, faculty mem-
bers and graduate students from the nine gen-
eral campuses of the University of California,
joined by colleagues from other universities,
present their research findings to conference
participants, interested undergraduate and
graduate students, and members of the general
public. They meet on the Santa Cruz campus
each summer and at another university each
winter. The featured novel for summer 2007 is
The Pickwick Papers. Each year, the conference
is available as a regular Summer Session under-
graduate course. The project also publishes its
own newsletter, publishes curricular materials,
cosponsors international conferences, and
sponsors a web site, humwww.ucsc.edu/dickens.
Founded in 1981, the Dickens Project is a
multicampus research group of the University of
California.

Educational Partmership Center

The UC Santa Cruz Educational Partnership
Center (EPC) serves as the first point of
contact for community and business partners
interested in engaging with the university and
its K—12 partners. It also offers support to UC
Santa Cruz faculty and staff seeking to col-
laborate with local schools. EPC’s services are
grounded in a web of partnership structures
connecting institutions across the Monterey
Bay region, including San Benito, Santa Clara,
Santa Cruz, and Monterey Counties.
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of land, shore, and sea birds reside in or migrate
through the area, which also has a diversity of
fish and intertidal organisms. Access to the island
is restricted, and UCSC'’s research use is man-
aged by the UCSC Institute of Marine Sciences
(see page 65). An annual use agreement with
California State Parks allows research and field
work throughout Afio Nuevo State Reserve. A
small research facility is located on the island,
and a day-use facility is available in the state
reserve. For further information, call (831) 459-
2883, e-mail pamorris@ucsc.edu, or visit the web:
nrs. ML‘OP. edu/ano—nuevo. btm.

New Teacher Center

The New Teacher Center (NTC) is a national
resource focused on new teacher and new
administrator development. The center works
in the areas of teacher preparation, teacher
induction, teacher leadership, and school
administrator training and support, and con-
ducts research addressing these topics. It is sup-
ported by the University of California, National
Science Foundation, California Postsecondary
Education Commission, and contributions
from 20 foundations, corporations, and indi-
viduals. Staff members consult with policy
makers, colleges and universities, county offices
of education, and school districts throughout
California and in 25 other states. The New
Teacher Center is located at 725 Front Street,
Suite 400, in downtown Santa Cruz, (831)
459-4323, e-mail ntc@ucsc. edu. \Web: www.

newteachercenter. org.

Physical and Biological Sciences
Division
Research Programs/Centers

Biomedical Research. The Division of
Physical and Biological Sciences supports a
broad range of biomedical research in the
Departments of Chemistry and Biochemistry;
Environmental Toxicology; and Molecular,
Cell, and Developmental Biology. Structural
biology, the molecular biology of RNA, genet-
ics, bioinformatics, neurobiology, and develop-
mental biology are areas of particular strength.
Small faculty-led teams conduct their research
in state-of-the-art laboratories, with additional
access to shared facilities, equipment, and
computational tools. Collaborative research is
frequent, both among investigators within the
division as well as with faculty in the Baskin
School of Engineering, which is internationally
recognized for its expertise in computational
biology. These collaborative efforts are facilitat-

ed by the university’s Center for Biomolecular
Science and Engineering. There are excellent
training opportunities for postdoctoral fellows
and graduate and undergraduate degree pro-
grams in areas of biomedical research and the
health sciences. Web: biomedical. ucsc.edu.

Center for Tropical Research in Ecology,
Agriculture, and Development. CenTREAD
is a coalition of faculty and students spanning
several departments and centers at UC Santa
Cruz. The center fosters interdisciplinary
research and training to understand tropical
environmental issues and develop ecologically
based, economically viable, culturally respectful,
nonexploitative solutions that serve as a founda-
tion for future generations. The center offers a
variety of undergraduate and graduate courses
at UCSC, and strives to provide educational
opportunities to U.S. citizens who work in
tropical countries and to students from tropical
countries. Web: centread.ucsc.edu.

Scientific Discovery through Advanced
Computer (SciDAC) and the Supernova
Science Center. The center is a partnership
among UCSC, Lawrence Livermore National
Laboratory, Los Alamos National Laboratory,
and the University of Arizona. This group
strives for a full understanding, through numer-
ical computation, of how supernovae of all
types explode and how the elements have been
created in nature. \Web: www.supersci.org.

Research Facilities

Crustal Imaging Laboratory (CIL). The lab
provides researchers with the sophisticated
hardware and software resources necessary to
perform high-resolution studies of the Earth’s
outer layers. Although still under development,
CIL facilities will consist of a state-of-the-art
network of Sun and Solbourne Sparc worksta-
tions, a variety of input/output and mass-stor-
age devices, and both commercial and academic
multichannel seismic processing packages. Web:
www.es.ucsc.edu/gradresearch/crustal. html.

Earth System Modeling Laboratory. The

lab is home to the Paleoclimate and Climate
Change Research Group, which is presently
focused on climatic and environmental change
in the past and in the future. This research takes
many forms and involves the use of various
kinds of models and observations, as well as a
wealth of paleoclimate proxy data from many
marine and terrestrial locations. The labora-
tory’s computing resources are used for global
and regional climate modeling efforts and data
analysis. Web: wwuw.es.ucsc.edulgradresearch/
ear_sys.html.

Electron Spin Resonance Facility. The facil-
ity, which currently houses two instruments,

is used to examine the structure and proper-
ties of metal-containing inorganic complexes,
peptides, proteins, enzymes, nanoparticles, and
biological membranes. The facility’s Bruker
380 X-band spectrometer operates in either
continuous-wave or pulsed mode, with variable
temperature control. A high-sensitivity Bruker
380 is especially useful for the limited sample
sizes often encountered in biological studies.
Web: biomedical.ucsc.edu/ESR. html.

Geographic Information Systems (GIS)
Laboratory. See page 64.

Greenhouses. The facility provides core sup-
port for plants used in the instructional and
research programs of the Departments of
Ecology and Evolutionary Biology; Molecular,
Cell, and Developmental Biology; and
Environmental Studies. Three separate growth
areas are located on Science Hill to maximize
exposure to sunlight as well as provide conve-
nient access for the research and instructional
labs housed in the buildings below. Web:

greenhouse.ucsc.edn.

Hydrogeology Facilities. Hydrogeology
research facilities include numerous dedicated
and shared labs for field, laboratory, and com-
putational research and general student use.
There are two computer labs, as well as storage
and staging space used to hold instruments,
equipment, and supplies and to prepare for
short- and long-term field and lab experi-
ments. Outstanding analytical facilities are also
available throughout the Earth and Planetary
Sciences and Ocean Sciences Departments, the
Institute of Marine Sciences, and the Institute
of Geophysics and Planetary Physics. Web:
www.es.ucsc.edu/gradyresearch/ground. html.

W. M. Keck High-Intensity X-ray Facility.
The ThermoFinnigan Neptune, a state-of-
the-art multiple collector inductively coupled
plasma mass spectrometer (MC-ICP-MS), was
acquired through a generous donation from
the W. M. Keck Foundation. This new genera-
tion of mass spectrometers has enabled the
examination of previously unstudied isotope
systems to give us insights into many avenues
of science. Studies of novel isotopes can now be
applied in diverse fields such as anthropology,
archaeology, astrobiology, Earth sciences, ecol-
ogy, environmental studies, forensic science,
human nutrition, oceanography, planetology,
and toxicology.



W. M. Keck Seismological Laboratory. The
Earth and Planetary Sciences Department

and the Institute of Geophysics and Planetary
Physics manage a large seismological research
program, much of which is located in the W.
M. Keck Seismological Laboratory. This facil-
ity includes three observatory-quality broad-
band seismological systems deployed in central
California in Chualar, Kaiser Creek, and
Parkhill. These systems are operated in collabo-
ration with Project Geoscope (France), UC
Berkeley, and Caltech, respectively. Broadband
portable seismometers and recording systems,
as well as transportable Global Positioning
System receivers provided by the W. M. Keck
Foundation, are currently deployed in Costa
Rica and Papua New Guinea. Many Sun com-
puter workstations and several servers are oper-
ated in the facility to provide data-acquisition
and analysis capabilities.

Macromolecular X-ray Crystallography
Facility. The facility houses state-of-the-art
technology for crystallography data collection
and computation, molecular visualization, and
model building. UCSC scientists have used
the facility to investigate the structure of the
ribosome, catalytic RNA (“ribozymes”), and a
variety of protein structures, including systems
that diffract to subatomic resolution. Users of
the facility also collaborate with the Lawrence
Berkeley National Laboratory’s Advanced Light
Source synchrotron radiation facility. Web:
biomedical.ucsc.edu/Xray. html.

Marine Analytical Laboratories. The Marine
Analytical Labs are a part of the Institute of
Marine Sciences at UC Santa Cruz. They

are a general access analytical facility for the
support of research in the marine sciences.
Scientific instruments and other equipment to
aid research in marine chemistry, biology, geol-
ogy, and environmental toxicology are housed
in a central lab complex within the Earth and
Marine Sciences Building. Access is provided
to all qualified users. Analytical instrumenta-
tion; instruction in use of the equipment;
consultation in experimental design, sampling,
analysis, and data interpretation; and general
assistance in all aspects of analytical science are
provided by the lab manager. Web: 7ms. ucsc.
edulrflmal. html.

Microarray Laboratory. Used for genome-
wide splicing and expression analyses of diverse
organisms, from microbes to humans, the
facility supports both spotted microscope slide
and Affymetrix microarray research. The staff
offer wet lab expertise to investigators, with
bioinformatics specialists from the School of
Engineering providing computational support.
Web: biomedical.ucsc.edu/Microarray. himl.

Microscopy and Imaging Laboratory. The
lab has scanning and transmission electron
microscopes, light microscopes equipped

for photography, image analysis computers,
photographic equipment for copying, and

a complete black-and-white darkroom for
printing. The scanning electron microscope
is equipped with secondary and backscattered
electron detectors and an energy dispersive X-
ray spectrometer for the analysis of minerals.
In addition, the lab has specimen preparation
equipment for many types of samples includ-
ing a vacuum evaporator, sputter coater, and
ion thinner. The lab is staffed by a full-time
scientist who will train and assist users in
most techniques. \Web: wwuw.es.ucsc.edu/grad/
researchlele_micro.html.

Mineral Physics Laboratory. Experiments

to determine the thermochemical and elastic
properties of planetary materials at ultrahigh
pressure and temperature are conducted in
this lab. High P-T conditions are generated
using the diamond anvil cell coupled with laser
heating. Presently, both Raman and infrared
spectroscopic facilities are available for charac-
terization of the structural and bonding prop-
erties of minerals and fluids in situ at pressures
and temperatures characteristic of planetary
interiors. In addition, a high-intensity x-ray
generator is used to determine the equations
of state and phase equilibria of mineral assem-
blages relevant to the Earth’s mantle and core.
Finally, a transmission electron microscope is
used to analyze crystal defects and for micro-
phase identification. Web: wwuw.es. ucsc.edu/
gradfresearch/miner. html.

Molecular Ecology and Evolutionary
Genetics Facility. The MEEG facility provides
molecular technologies for analyses of the
structure and dynamics of genetic diversity
found in animal, plant, and microbial popula-
tions. Technology offered in the laboratory
allows for analysis of DNA sequences and
DNA fragments, DNA preparation facilita-
tion, immunophenotyping, analyses of cellular
ploidy level, absolute cell counting, and cell
sorting. The facility is capable of assessing hun-
dreds of samples each week for differences in
the DNA sequence of individual genes, specific
genetic markers, and overall DNA content.
Web: biomedical.ucsc.edu/MEEG. html.

Nuclear Magnetic Resonance/Mass
Spectroscopy Facilities. The NMR facility
brings together an interdisciplinary group of
researchers comprising faculty from chemistry
and biochemistry, biology, and environmental
toxicology. At present, the facility manages two
high-resolution 500 MHz NMR spectrom-
eters. Initial funding was from the Lucille P.
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Markey Charitable Trust and the W. M. Keck
Foundation, as well as individual research
grants from the National Institutes of Health,
the National Science Foundation, and other
sources available to UCSC. A new 600 MHz
NMR spectrometer was delivered in 2004. The
Department of Chemistry and Biochemistry
and the Department of Molecular, Cell, and
Developmental Biology are engaged in NMR
structural elucidation of anticancer natural
product isolation from marine organisms,
organic intermediates for drug synthesis, spe-
cially designed peptide intermediates, and oli-
gonucleotide derivatives that remain attached
to solid supports. Web: www. nmr.ucsc.edu.

Paleomagnetism Laboratory. The
Paleomagnetism Laboratory is located in a
remote building specially constructed with
nonmagnetic materials and isolated from
major sources of man-made magnetic noise.
Inside this building, a magnetically shielded
room houses a state-of-the-art superconducting
magnetometer, a sensitive spinner magnetom-
eter, thermal and alternating field demagneti-
zaters, and paleointensity equipment. A second
lab devoted to the study of rock and mineral
magnetic properties is housed in the Earth and
Marine Sciences Building. It contains another
spinner magnetometer, devices for measuring
Curie temperatures, magnetic susceptibility
and its anisotropy, hysteresis loops, and com-
puter facilities for data analysis and graphics.
Web: www.emerald.ucsc.edu/ gradfresearch/
groups/paleomag/facility. hrml.

Proteomics Facility. Designed to perform
large-scale comparisons in protein expres-
sion, the facility houses an Amersham

Ettan Proteomics Lab with Differential Gel
Electrophoresis (DIGE) technology. School
of Engineering computer scientists will assist
in processing the large amounts of protein
data generated. Web: biomedical.ucsc.edu/
Proteomics. html.

Rock Preparation Facility. The facility is fully
equipped to aid researchers in petrographic
section making, rock crushing, sample sieving,
and mineral separation. A full-time technical
staff member oversees the facility. Web: www.
es.ucsc.edulgradfresearchlrock.html.

Stable Isotope Laboratory. This facility

has two mass spectrometers, devices used to
determine elemental composition, a FISONS
Optima, and a FISONS Prism. Both are
equipped with automatic carbonate devices.
In addition, the Prism is fitted with the VG
“Multi-prep” autosampling system for car-
bonates and oxygen analyses of waters. \Web:
es.ucsc.edu/~silab.
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Strongly Correlated Electron Physics
Laboratory. The SCEPL includes UV, visible,
and infrared spectrometers and interferom-
eters, infrared lasers, various low-temperature
cryostats, and a 140 kiloGauss superconduct-
ing magnet. Graduate students and postdocs
participate in the selection of topics, measure-
ment of relevant samples, and analysis of data
in the context of related work. The group
maintains close contact and collaboration with
theoretical physicists and materials scientists at
various academic, industrial, and government
labs, whose respective inputs regarding what

is significant and what is possible help shape
the course of research. Web: physics.ucsc.edu/
groupslelectron.

Time-resolved Laser Spectroscopy. The
Department of Chemistry and Biochemistry
maintains several laser spectroscopy systems
capable of measuring time-resolved spectra
from the far UV to the near IR regions.
Various systems are optimized to measure
time-resolved absorption spectra, linear
dichroism spectra, circular dichroism spectra,
magnetic circular dichroism spectra, optical
rotatory dispersion, or magnetic optical rota-
tory dispersion. Software is available to collect
and analyze data to obtain kinetics and spectra
of reaction intermediates from nanosecond to
second timescales. These facilities are used in
a wide variety of research, including photo-
chemical and photobiological studies, exami-
nation of functional and folding mechanisms
of peptides and proteins, and investigation of
fast electron and proton transfer in proteins
involved in mitochondrial and bacterial respi-
ration. Web: biomedical.ucsc.edu/Kliger. html.

Ray Film and Study Collection

The Satyajit Ray Film and Study Collection
(Ray FASC) is a focused research activity
concentrating on the films and other artis-

tic works of Satyajit Ray, one of the world’s
greatest filmmakers. Ray FASC maintains, in
addition to 35 mm films and videocassettes
of Satyajit Ray’s films, a collection of the

Ray papers: books, articles, letters, screen-
plays, sketchbooks, costume designs, music
tapes/recordings, posters, stills, illustrations,
and other examples of Ray’s multifaceted
genius. Ray FASC has received the Lethbridge
Collection of some 1,500 volumes/items of
works on Ray and by Ray in some 10 world
languages. The gift has come from Mr. and
Mrs. Cuthbert Lethbridge of Melbourne,
Australia. With a major grant from the Packard
Humanities Institute, Ray FASC has pre-
pared an inventory, catalog, and database of
the materials in the archive. Ray FASC hosts

The Ray Film and Study Collection preserves the
films, drawings, and documents of Satyajit Ray,
one of the greatest filmmakers of our time.

an annual lecture in honor of the late Dr.
Sidhartha Maitra, film screenings, seminars,
and exhibitions. It helped organize several
recent Ray retrospectives nationally and inter-
nationally; plans for more are under way.
Student internships and research projects in
the archives are welcome. For further informa-
tion, call (831) 459-4012, fax (831) 459-3125,
e-mail rayfasc@scilibx. ucsc.edu, or check the web
site: satyajitray.ucsc.edu.

Santa Cruz Center for International
Economics

The Santa Cruz Center for International
Economics (SCCIE) was established as a
UCSC research center in 2000, funded by
campus and external sources. The objective

of SCCIE is to broaden our understanding of
international economic issues by sponsoring
research, conferences, graduate and under-
graduate studies, and the exchange of scholars.
Areas of study include international finance,
open-economy macroeconomics, international
trade, and international political economy. The
center also supports and participates in activi-
ties designed to bring greater public awareness
and understanding to policy issues involving
international economics. SCCIE sponsors
research conferences and workshops, a work-
ing-paper series, and occasional public lectures
and policy forums. For more information, call
(831) 459-1553; e-mail sccie@ucsc.edu; web:

sccie.ucsc.edn.

Santa Cruz Institute
for Particle Physics

The Santa Cruz Institute for Particle Physics
(SCIPP) was established on the Santa Cruz
campus by the Regents in 1980 to coordinate
research and instruction in elementary particle
physics. Its staff members, as well as visit-

ing scientists, are engaged in both theoretical

and experimental projects that concern the
fundamental interactions of matter. They are
also involved in graduate and undergraduate
instruction as regular faculty or adjunct profes-
sors, usually with the Department of Physics.

Experimental work such as the design, test-
ing, and construction of large-scale particle
detectors, as well as associated electronics,
takes place in the development laboratories
on campus. The experiments are ultimately
performed at large facilities—notably the fed-
erally funded electron-positron storage rings
and electron linear accelerator at the Stanford
Linear Accelerator Center (SLAC) in Palo
Alto, an hour’ drive from Santa Cruz. SCIPP
experimentalists also use other national and
international laboratories as well as participate
in detectors based in space.

At present the institute’s principal experi-
mental projects include the following:

« Data collection with the BaBar detector
for studies of CP violation at SLAC

« Studies of ultrahigh-energy cosmic ray
showers at facilities associated with Los
Alamos National Laboratory

* Work toward the ATLAS detector for
studies at the LHC at CERN in Geneva,
Switzerland

¢ Development of the GLAST detector for
studies of high-energy photons in space

The detector development is largely
concerned with miniaturization of detec-
tors. Design and testing of custom-integrated
circuitry is a major facet of this effort.

Both graduate and undergraduate students
take part in these projects, which give them
opportunities for thesis work, independent
study, and part-time employment. Students
have gained experience in the use of mini-
computers and electronics design as well as in
actual experimentation and data analysis.

The institute’s theorists have broad interests
in high-energy physics, astrophysics, and cos-
mology—subjects that have become increas-
ingly interrelated in recent years. Topics of
their recent work have included the following:

¢ Phenomenological properties of Higgs
bosons and formulation of search strate-
gies for their discovery

¢ Development and analysis of supersym-
metric and other new theories of particle
physics that can be tested at present and
future accelerators

« Investigations of gauge theories of strong
and electroweak interactions, topics in
quantum field theory and string theory

» Physics of the early universe including the
origin of matter-antimatter asymmetry

 Theories of dark matter and galaxy formation



The theory group collaborates with the
SCIPP experimental group, the UCSC astro-
physicists and astronomers associated with
Lick and Keck Observatories, the large theo-
retical physics group at SLAC, and theorists at
UC Berkeley, UC Davis, and the Institute for
Theoretical Physics at UC Santa Barbara. The
theory group supports the research and thesis
work of graduate students and occasionally
supervises undergraduate theses. Web: scipp.
ucsc.edu.

Social Sciences Division

Research Facilities

CineMedia Project (CMP). This is a noncir-
culating research archive dedicated to the study
of Latin American and Latino film and video.
CMP, located on the first floor of Casa Latina
at Merrill College, is open to UCSC faculty,
graduate students, and advanced undergradu-
ates. Noncampus users of the facility are invit-
ed to become CineMedia Project Associates.
Web: [als.ucsc.edulresearch. html.

Geographic Information Systems (GIS)
Laboratory. See page 64.

Life Lab Science Program. Life Lab helps
schools develop gardens where children can
create “living laboratories” for the study of the
natural world. Web: wwuw. lifelab.org.

Museum of Natural History Collections
(MNHC). MNHC is dedicated to culti-
vating an increased understanding of and
appreciation for the natural world by promot-
ing the use of its natural science collections
for teaching, research, and aesthetics. The
museum, part of the Environmental Studies
Department, is the main repository for
natural science collections at UC Santa Cruz.
Collections include specimens of plants, fungi,
insects, fishes, amphibians, reptiles, birds, and
mammals. Web: mnhc.ucsc.edn.

Physical Anthropology and Archaeology
Laboratories. These laboratories are dedicated
to teaching and research in both physical (bio-
logical) anthropology and archaeology. Within
the labs are spaces for the study of compara-
tive anatomy, osteology, forensic anthropol-
0gy, zooarchaeology, ceramics, lithics, and
Monterey Bay archaeology. The laboratories
maintain collections of comparative vertebrate
osteology and taphonomic specimens. Web:
anthro.ucsc.edullabs.shtml,

Plant Growth Facility (Greenhouses). See
page 68.

Social Sciences Media Laboratory. The
Social Sciences Media Laboratory offers media
services and equipment to students, faculty,
and staff in the Division of Social Sciences.
The lab provides technical consultation and
support, equipment training, video production
and postproduction services, equipment loans,
and darkroom facilities. The lab’s facilities are
available for use by undergraduates and gradu-
ate students doing media projects for credit

in a social science class, independent study, or
senior thesis. The media lab regularly offers
laboratories in video production, basic photog-
raphy, and audio documentary. These labs train
participants in the fundamentals of portable
video production, still photography, and audio
production. The lab may be contacted by
phone at (831) 459-4010; e-mail mlab@ucsc.
edu. \NED: socialsciences. ucsc.eduladministra-
tion/media_lab.

UCSC Farm and the Alan Chadwick
Garden. See page 60.

STEPS Institute for Innovation in
Environmental Research

Founded to integrate science, technology,
engineering, policy, and society, the STEPS
Institute seeks practical solutions to critical
environmental problems. The institute focuses
on major global environmental issues through
two initiatives: Genes-to-Ecoregions, which
confronts rapidly changing biodiversity within
ecosystems, and Regional Climate Change
and Water, which confronts the biological and
social effects of altered physical environments.
The institute provides fellowships for interdis-
ciplinary graduate research and research grants
to faculty, graduate students, and undergradu-
ate students. It also works to increase dialogue
among environmental researchers, policy mak-
ers, and resource managers through lectures,
seminars, and workshops, leading to broader
collaborations within California, nationally,
and internationally.

Current research addresses a wide range of
issues:

e How do we confront scientifically and
socially the rapidly changing biodiversity
of all ecosystems that is being driven
by fragmentation of landscapes and the
introduction of nonnative species of
plants, animals, and microbes?

« How do we link science, policy, and man-
agement in coastal ecosystems?
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« How do we translate the science and
technology of climate modeling and data
collection into effective planning tools for
fisheries, agriculture, forestry, urban cen-
ters, and overall ecosystem management?

The STEPS Institute harnesses the exper-
tise and resources of dozens of departments
and research units campuswide, drawing
especially from researchers in the Division of
Physical and Biological Sciences, Division of
Social Sciences, and Jack Baskin School of
Engineering. For more information, e-mail
steps@ucsc.edy or call (831) 459-1310.

Web: wwuw.steps.ucsc.edn.

University Affiliated Research Center

Under a 10-year, $330 million research
contract between NASA and the University

of California, which began in September
2003, UC Santa Cruz is leading a UC-wide
University Affiliated Research Center (UARC)
at NASA Ames. Research, which takes place at
the NASA Ames Moffett Field facility, as well
as at several UC campuses, focuses on multi-
disciplinary research in the following:

¢ Nanotechnology

 Information sciences

 Biotechnology and fundamental space
biology

 Aerospace systems

« Astrobiology (space, life, and Earth
sciences)

In addition to research, UARC offers an
educational program via its Systems Teaching
Institute, which provides opportunities for
students to work alongside university and
Ames researchers, enhancing their educational
experiences while training them to become
21st-century world-class scientists, engineers,
and educators.

To learn more about UARC and its pro-
grams, go to uarc.ucsc.edu.

University of California
Observatories/Lick Observatory

Lick Observatory was established on Mt.
Hamilton in the 1880s as a result of the gift of
James Lick, a Pennsylvania piano maker who
came to San Francisco in 1848 and amassed
a fortune through investment in California
real estate. The observatory has been part of
the University of California since 1888, when
the Lick Trustees conveyed the just completed
original installation to the Regents.
UCO/Lick astronomers became a part-
ner with California Institute of Technology
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astronomers to operate and provide instruments
for the W. M. Keck Observatory, located at

the summit of Mauna Kea in Hawaii. The two
Keck 10-meter telescopes began operating in
1993 and 1996. These are the largest and most
capable optical/IR telescopes in the world.

In 1988 the Regents established an organization
to manage the university’s ground-based optical
and infrared observatories as a single unit. Known
as the University of California Observatories
(UCO), the organization includes Lick
Observatory and UC’s component of the Keck
Observatory. UCO is headquartered at UCSC; the
Lick director serves also as the director of UCO.
UCO/Lick plays a large role in the Keck enter-
prise: both of the Keck telescopes’ secondary mir-
rors were polished in the optical laboratory at Santa
Cruz, and the high-resolution echelle spectrograph
(HIRES), designed and constructed in the instru-
ment-development laboratories here, was the first
Keck instrument to become fully operational. The
laboratories have also designed and constructed
instruments for the second Keck telescope, includ-
ing a powerful new optical instrument to aid in
the search for dark matter (DEIMOS) and a new
medium-resolution echelle spectrograph and
imager (ESI). Web: www.ucolick.org.

As resident members of the Santa Cruz
faculty, the UCO/Lick staff are members
of UCSC'’s Department of Astronomy and
Astrophysics, which offers the graduate pro-
gram in astronomy and astrophysics and an
undergraduate minor (see page 126). AB.S.
degree in astrophysics is offered through the
Physics Department (see page 365). The
astronomy library and laboratories are located
on campus, as are optical, electronics, engineer-
ing, programming, and detector and instru-
ment-development groups. There are resources
for measurement, analysis, and computation of
data on campus as well.

The telescopes and accompanying facilities
on the 3,762-acre reservation on Mt. Hamilton
east of San Jose are operated as an observatory,
with faculty, research, and student observers
commuting to the facility. Telescopes include
the Lick 36-inch refractor, the Carnegie 20-
inch twin astrograph, and the CAT 24-inch,
Crossley 36-inch, and Nickel 40-inch reflectors.
The newest telescope is the Katzman 30-inch
robotic reflector, dedicated to searching for
supernovas. The largest and most powerful of
the Lick instruments is the Shane 120-inch
reflector, which was completed in 1959 and is
one of the world’s most effective telescopes. The
observatory’s equipment also includes a variety
of auxiliary instruments used in connection with
observations at the 120-inch telescope. Among
the most recent is the Hamilton echelle spec-

trograph, judged to be one of the world’s most
efficient instruments for high-resolution analysis
of the light of stars and galaxies and the instru-
ment by which astronomers have discovered new
planets outside our solar system. Other instru-
ments include the Kast double spectrograph, a
pioneering example of UCO/ Lick’s innovative
instrumentation capabilities; the multiple-
object spectrograph, which gives astronomers
the opportunity to look at the spectra of 100
objects simultaneously; and the prime-focus
Wide Field Camera, capable of taking digital
images of large areas of the sky. One of the most
exciting technological innovations developed at
Lick Observatory, in conjunction with Lawrence
Livermore National Laboratory, is the use of an
adaptive optics system with an artificial laser-
produced guide star to correct distortions to
incoming light caused by the blurring effects of
the atmosphere. The observatory is a systemwide
facility used extensively by observers and stu-
dents from other UC campuses and the national
laboratories.

UCSC’s courses in astronomy and astro-
physics are taught on campus. Advanced
students gain observing experience with the
Mt. Hamilton telescopes and conduct research
directed by the staff. Visiting astronomers use
the equipment to investigate special problems.

UCO/Lick astronomers work on a wide vari-
ety of astrophysical problems, including solar
system and star formation, stellar evolution, the
origin and evolution of the Galaxy and external
galaxies, abundances of the chemical elements,
and the size, structure, and evolution of the
universe. In many summers, UCO/Lick and
the department host a conference on topics in
astronomy and astrophysics, which brings inter-
national scholars and students to UCSC.

Starting in 2000, UCO has been a founding
partner in a project to build a giant telescope
(30-meter diameter primary mirror) and the
adaptive optics systems and instruments that
will make this the most powerful astronomical
facility of the coming decades. This project—in
a $63 million design and development phase—is
called the Thirty-Meter Telescope (TMT).

Center for Adaptive Optics

The Center for Adaptive Optics (CfAO) is a
Science and Technology Center funded by the
National Science Foundation. The center’s mis-
sion is to advance the technology of adaptive
optics (AO) in service to science, health care,
industry, and education. Its goal is to lead the
revolution in AO by developing and demon-

strating the technology, creating major improve-

ments in AO systems, and catalyzing advances
nationwide. The CfAO has implemented a

major education and outreach program to
attract and retain a new generation of scien-
tists, particularly among women and under-
represented minorities. It is aimed at students
attending high school through graduate school.
This nationwide center comprises 11 research
universities, two national laboratories, and a
dozen industrial partners. Headquartered at
UCSC, it was funded for five years and in 2003
was renewed for a final five years. The CfAO is
housed in its own building, which opened in
2002. Center faculty are particularly interested
in AO applications for giant astronomical
telescopes, searches for planets around nearby
stars, and vision science. As an outgrowth of the
center, a Laboratory for Adaptive Optics within
UC Observatories has been funded by a $9 mil-
lion grant from the Gordon and Betty Moore
Foundation. This state-of-the-art laboratory
explores new AO techniques and develops and
tests new components. E-mail: cfzo@ucolick.org.
Web: cfao.ucolick.org and lao.ucolick.org.

Lick Observatory, near San Jose, California, is
equipped with a state-of-the-art adaptive optics
system that corrects distortion to incoming light
caused by atmospheric blurring. Both Lick
Observatory and the W, M. Keck Observatory
in Hawaii are managed by the University of
California Observatories/Lick Observatory
(UCO/Lick), headquartered ar UCSC.






