
UC Berkeley
College of Chemistry Catalyst Magazine

Title
College of Chemistry, Catalyst Magazine, Spring 2016

Permalink
https://escholarship.org/uc/item/5tb58243

Journal
Catalyst Magazine, 11(1)

Author
Barnes, Michael

Publication Date
2016-04-01

Data Availability
The data associated with this publication are within the manuscript.
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/5tb58243
https://escholarship.org
http://www.cdlib.org/


F15/W16

V 11.1
Catalyst

Spring 2016   Volume 11 • Issue 1

COLLEGE OF CHEMISTRY   •    UNIVERSITY OF CALIFORNIA,  BERKELEY

 56 years of research, and counting

 Turning sunlight into fuel

Artificial Photosynthesis



all text by michael barnes unless otherwise 
noted.

for online versions of our publications 
please see: chemistry.berkeley.edu

© 2016, College of Chemistry,  

University of California, Berkeley

COLLEGE OF CHEMISTRY 
UNIVERSITY OF CALIFORNIA, BERKELEY

dean 
Douglas S. Clark 

cocdean@berkeley.edu

chair, department of chemistry 
 David E. Wemmer 

chemchair@berkeley.edu

chair, department of chemical and  
biomolecular engineering 

 Jeffrey A. Reimer 
reimer@berkeley.edu

assistant dean 
Mindy Rex 

510/642.9506; rex@berkeley.edu

principal editor 
Michael Barnes 

510/642.6867; m_barnes@berkeley.edu

contributing editor 
Karen Elliott 

510/643.8054; karene@berkeley.edu

director of major gifts and alumni relations 
Camille M. Olufson 

510/643.7379; colufson@berkeley.edu

circulation coordinator 
Sonya Hunter 

510/643.5720; hunters@berkeley.edu

design 
Alissar Rayes Design

printing 
Dome Printing

Catalyst

ON THE COVER

Moorella thermoacetica bacteria are shown 
developing cadmium sulfide nanoparticles on 
their cell membranes. These organisms use 
the nanoparticles as microscopic photovoltaic 
units to convert light to electrons, which in 
turn drive the production of acetic acid.
photo: kelsey sakimoto

3

8

21

4

5

4



c o n t e n t s

Spring 2016
Volume 11 •  Issue 1

 3 DEAN’S DESK 

 4 NEW & NOTABLE 

 6 PHOTOSYNTHESIS
  8 KEN SAUER  
  10 PEIDONG YANG

 14 NEW FACULTY PROFILE

 17  ALUMNI PROFILE

8

24

18

 20  THE JOINT CHEMISTRY AND  
ENGINEERING BUILDING

 22 IN MEMORIAM

 24 ANNUAL REPORT 2015

photon photon

H2O 1/2 O2  + 2 H+

e- e-

NADP+ + H+ NADPH+

Photosystem II Photosystem I

P680 P700

Electron transport chain

stroma

thylakoid
space

108 14 15

17

20 

30



DOUGLAS S. CLARK
Dean, College of Chemistry  
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d e a n ’ s  d e s k

In recent months, the College of Chemis-
try experienced an unforeseen development.  
In early February, Chancellor Nicholas Dirks 
announced the launch of a campus-wide 
strategic planning and analysis process*. 
This process, comprehensive in scope, 
included an academic realignment initia-
tive designed to explore whether, given the 
reduction in State funding, the campus’s 
current academic organization is best suited 
to support excellence in our research and 
education in future years. A primary motiva-
tion behind any restructuring and budgetary 
reform is to reinforce Berkeley’s existing 
strengths and expand opportunities for multi-
unit initiatives and academic collaborations. 

As part of the analysis process, my colleagues 
and I began an active dialogue with campus. 
 One of the options initially considered was  
a formal change in the status of the College  
of Chemistry, whereby the Department of 
Chemistry would move into the College 
of Letters & Sciences and the Department 
of Chemical & Biomolecular Engineering 
would join the College of Engineering. 

Reaffirming A Winning Formula
The intrinsic merit of our College spans 
generations, and is evident from our his-
torical achievements as well as our present 
strengths: our enrollment is at a peak, our 
academic and research programs are thriv-
ing, we are fundraising at record-breaking 
levels, and our global reputation for tran-
scending boundaries remains unparalleled. 
Nevertheless, as news of the possible restruc-
turing reached the College of Chemistry 
community, it generated considerable inter-
est and concern. 

The outpouring of support was truly remark-
able. So many of you came forward in favor 
of the College’s unique structure, empha-
sizing how important it is to our worldwide 
reputation, to the outstanding productivity 
of our renowned faculty and graduates, and 
to our strength as a fundraising and reve-
nue-generating enterprise. 

All’s well that ends well, as we have reaf-
firmed that our current structure, which 
has been in place for nearly 150 years, still 
represents the best option for continued suc-
cess. Thus, the College of Chemistry will 
remain intact as a single academic unit.

Not that we should not strive to be even 
better. Indeed, we welcome the opportu-
nity to work with campus and other units 
to help devise creative ways for addressing 
Berkeley’s structural deficit and exploit the 
multidisciplinary power of this great univer-
sity. Our current plans include moving ahead 
with our visionary new building campaign 
(see pp. 20–21), and launching our inno-
vative investment vehicle for philanthropic 
donors and financial investors, the Berkeley 
Catalyst Fund (see pp. 17–19). 

I would like to take a moment to acknowl-
edge some of the key players who contributed 
to this important process:

•  Professor of Chemical & Biomolecular 
Engineering Alex Bell spearheaded a group 
letter from the College of Chemistry faculty; 

•  Alumnus Ron Silva, a member of the  
College’s Advisory Board, crafted a group 
letter from a majority of our Board members; 

•  Alumnus, Professor Emeritus and Nobel 
Laureate Yuan T. Lee sent a letter of sup-
port, as did our five living Nobel Laureate 
alumni—Tom Cech, Robert Curl, Mario 
Molina, Kurt Wüthrich, and Ahmed Zewail;

•  Professor of the Graduate School in 
Chemistry and National Medal of Science 
awardee Gabor Somorjai shepherded a let-
ter from three other National Medalists in 
the College—professors Darleane Hoff-
man, Judith Klinman and John Prausnitz; 

•  prominent members of the campus com-
munity sent individual letters; 

•  alumni, colleagues and friends contributed 
numerous emails, letters and phone calls; and,

•  perhaps most remarkably, chemistry under-
graduate Jonathan Melville independently 
initiated a change.org petition** that gar-
nered nearly 4,500 signatures and scores of 
heartfelt comments from students, parents, 
staff, alumni and friends across the nation, 
catalyzing articles in the international, 
national, state and local media***.  

As dean, I am deeply grateful for the energy, 
devotion, and commitment shown by 
so many of you. Thank you. We took the 
important step of posing timely and difficult 
questions, while looking within and beyond 
the College, and worked together to deter-
mine the best outcome. I am tremendously 
proud to be the dean of this College as we 
head into the future, and I look forward to 
working with all of you to build upon its great 
foundation and secure its lasting excellence.

Sincerely,

*(see bit.ly/1ROmIZu)

**(see change.org, search for College of Chemistry)

***(see Science, bit.ly/1LNJPvr; C&EN, bit.ly/1LY0Etn)

*(see osi.berkeley.edu, search for “campus announcement”)

**(see change.org, search for “college of chemistry”)

***(see cen.acs.org, search for “college of chemistry”)
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(clockwise from top) Students, faculty, staff, alums and friends gather to hear Dean Clark and other speakers convey the welcome news that the College will remain intact. 
Members of the Chris Chang lab enjoy the party. CoC undergrad Jonathan Melville toasts the College.

*(see osi.berkeley.edu, search for “campus announcement”)

**(see change.org, search for “college of chemistry”)

***(see cen.acs.org, search for “college of chemistry”)
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NOTABLE& R E S E A R C H • V I E W S
D I S C O V E R I E S • A W A R D SNEW

Berkeley to lead nuclear security consortium
UC Berkeley is leading a new $25 million nuclear security and science consortium 
funded by the National Nuclear Security Administration (NNSA). The consor-
tium members include eight universities and five national laboratories. The new 
consortium builds on the work of Berkeley’s first $25 million NNSA consortium, 
funded in 2011. The late nuclear chemist Heino Nitsche (see p. 32) was one of the 
five faculty leads on the first project. 

CHEMISTRY/LBNL

College of Chemistry
alumni survey results
Many thanks to our alums who 
responded to the recent alumni survey. 
We were pleased to hear from so many 
of you. Here are a few highlights from 
the respondents:

48% are donors to the College of 
Chemistry.

76% have visited the college since they 
graduated.

83% read Catalyst magazine.

Suggested priorities for the college:
• Scholarships
• Sustainable chemistry
• Capital projects

CBE welcomes two new professors
The Department of Chemical & Biomolecular Engineering 
welcomes its newest professors, Markita Landry and Kranthi 
Mandadapu.

Landry plans to explore the use of single-molecule techniques to 
expand the understanding of nanoscale biological interactions.

Mandadapu plans to focus his research on the thermal and 
mechanical behavior of polycrystalline materials and the 
dynamics and structure of biological membranes. Three CoC researchers awarded Sloane 

Fellowships
CBE professor Wenjun Zhang and chemistry professors Evan Miller and  
Ke Xu have been awarded Alfred P. Sloane Foundation Research 
Fellowships.

The fellowships, awarded annually since 1955, recognize early-career  
scientists and scholars whose achievements and potential identify them 
as rising stars and members of the next generation of scientific leaders. 
Fellows receive $55,000 each to further their research.

AWARD

Zhang Miller Xu
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Landry Mandadapu
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CRISPR inventor calls for pause 
in editing heritable genes
A three-day international summit on the ethics of making 
permanent, hereditary changes in the human genome was 
held in December 2015, in Washington, DC. Berkeley pro-
fessor Jennifer Doudna, the inventor of the CRISPR-Cas9 
technology, organized a preliminary meeting in Napa, CA, 
and advocated for the follow-up meeting.

The conference, held at the National Academy of Sciences, 
was co-sponsored by the National Academy of Medicine 
and co-hosted with the Chinese Academy of Sciences 
and the UK’s Royal Society. The summit brought together 
experts from around the world to discuss the scientific, 
ethical and governance issues associated with human 
gene-editing research.

Yaghi weaves covalent organic 
frameworks
An international collaboration led by chemistry professor 
Omar Yaghi has woven the first three-dimensional covalent 
organic frameworks (COFs) from helical organic threads.

The woven COFs display significant advantages in structural 
flexibility, resiliency and reversibility over previous COFs—
materials that are highly prized for their potential to capture 
and store carbon dioxide.

Alivisatos wins National 
Medal of Science
Paul Alivisatos, chemistry professor and newly 
appointed Berkeley vice chancellor for research, 
has been selected to receive the nation’s top  
honor in science, the National Medal of Science.  
Alivisatos is among nine chosen to receive 
the medal. He is the former director of the 
Lawrence Berkeley National Laboratory. His  
successor as of March 2016 is physicist 
Michael Witherell of UC Santa Barbara.
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f e a t u r e

by michael barnes

The vast majority of the energy that humans consume comes from photo- 
synthesis, which uses sunlight to turn carbon dioxide and water into simple  
carbohydrates. We eat the products of photosynthesis as food, and we burn 
the products of millions of years of photosynthesis as fossil fuels.

Although humans are beginning to have a dramatic effect on the Earth’s 
biosphere, the average energy expenditure of humankind, 17 terawatts (17 
trillion watts), is still dwarfed by the rate of energy produced via photosyn-
thesis, about 130 terawatts. Yet by burning fossil fuels, we are pumping 
carbon dioxide into the Earth’s atmosphere faster than plants, algae, cyano- 
bacteria and other photosynthetic organisms can remove it.

As President Obama has noted, following the recent Paris climate talks 
and the record-breaking temperatures of 2015, global-warming skeptics 
are getting lonely. The question now is, what are we going to do about  
climate change?

The good news is that the solar energy reaching the Earth’s surface averages 
 about 100,000 terawatts, vastly more than either human use or the amount 
of energy produced via photosynthesis. The bad news is that we lack inex-
pensive, scalable ways to capture, store and transport that energy, especially 
in light of economic and population growth which may double energy use 
by the year 2050.

Here in the College of Chemistry, researchers are exploring artificial photo-
synthesis as a way to capture that energy. This issue of Catalyst features the 
work of chemistry professor Peidong Yang, who recently won a MacArthur 
Foundation “genius” fellowship. Yang sees his artificial photosynthesis 
breakthroughs as the culmination of years of research on nanowires and 
other nanoscale structures.

Even though photosynthesis has been studied in the college since the 
Nobel Prize-winning research of Melvin Calvin in the 1950s, it has not yet 
revealed all its secrets, some of which may be useful in solving the world’s 
energy problems. Emeritus chemistry professor Ken Sauer has devoted 
his life to studying photosynthesis and, in the pages of Catalyst, he shares 
with us what he has learned—and what he still wants to know.

Photosynthesis

e-
H2

H+

NADP+

IMPROVING ON NATURE



•  Photosystems I and II are located near one another in a 
thylakoid membrane internal to the chloroplast—a green-
colored organelle visible in the cells of plants and algae.

•  PS II provides the water-splitting capability, which requires 
promoting four electrons using four absorbed photons to 
form and release O2 from two water molecules and transfer-
ring four electrons to PS I.

•  Following the absorption of more photons to provide the 
necessary energy, PS I is able to transfer electrons to ribu-
lose bis-phosphate carboxylase (Rubisco), thereby reducing 
CO2 ultimately to sugar and other carbohydrates. It was the 
accomplishment of unraveling the mechanism of this pro-
cess that won the Nobel Prize for Calvin and his associates.

56 years of research,  
and counting

College of Chemistry, UC Berkeley
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In 1960 Ken Sauer came to UC Berkeley as a postdoc in the lab of 
Melvin Calvin. One year after Sauer’s arrival, Calvin received the 
1961 Nobel Prize in Chemistry for his application of carbon-14 to his 
research on carbon dioxide assimilation in plants.

Sauer retired in 2001, 41 years and 240 papers later. He has 
continued to publish in retirement and, at age 84, remains active in 
the College of Chemistry and at LBNL. Sauer is the bridge between 
the current generation of photosynthesis researchers at UC Berkeley 
and the heyday of the Calvin research group.

Sauer was born in Cleveland, OH, in 1931 and graduated from 
Oberlin College in 1953 with an A.B. in chemistry. That fall he moved 
to Cambridge, MA, to attend Harvard. His research mentor, George 
Kistiakowsky, had left Russia and immigrated to the United States in 1926.

Kistiakowsky was an explosives expert for the Manhattan Project in 
WWII. After the war he returned to the Harvard faculty and subsequently 
served as President Eisenhower’s science adviser. His daughter, Vera 
Kistiakowsky, is a physicist who earned her Ph.D. at Berkeley in 1952.

Says Sauer, “At Harvard I made use of a technique called flash 
photolysis. During WWII powerful flashlamp sources were developed 
for military airborne photography, and many big capacitors became 
available as surplus items after the war. We used flash photolysis to 
study chemical dynamics initiated by brief, but intense, bursts of light, 
in much the same way as pulsed lasers are used today.”

In 1957, the year before his Ph.D. was awarded, Sauer accepted 
a position teaching at the American University of Beirut, Lebanon. 
Says Sauer, “The founding of American University had occurred in 
1860—even before that of UC Berkeley. In the late 1950s, Beirut was 
an amazing place to teach. It was the financial center of the Middle 
East, with 10,000 Americans living there.
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“I met my wife Margie in Beirut while she was teaching in the 
American Community School. We met while singing, appropriately, 
in a performance of Amahl and the Night Visitors. We have continued 
to sing together in Bay Area choral groups to this day. From Beirut 
we travelled all over the region, often by motor scooter. Our oldest 
son, the first of our four boys, was born there.

“Although Lebanon was hard to leave, after three years I thought 
that it was time to return to the United States. Colleagues described 
Berkeley as the Beirut of the west coast of the U.S., so I applied and 
was offered a postdoctoral opportunity working with Melvin Calvin.

“By the time I arrived, most of Calvin’s Nobel Prize-winning 
research had already been conducted. He had assembled a large group 
of grad students and postdocs during the 1950s to attempt to use  
carbon-14, which was first synthesized at LBNL in 1940, to understand 
the chemical pathways used by plants to conduct photosynthesis and 
assimilate carbon dioxide from the atmosphere.”

Thousands of experiments were run—many making use of paper 
chromatography to separate and determine the identities of intermedi-
ates and products—before the nature of the carbon cycle in algae was 
revealed. The result was known as the Calvin cycle, although scientists 
often refer to it as the Calvin-Benson-Bassham cycle, in honor of Andrew 
Benson (B.S. ’39, Chem) and James “Al” Bassham (B.S. ’45, Ph.D. ’49, 
Chem), who co-discovered the cycle along with Calvin.

As a postdoc, Sauer co-authored his first article with Calvin in 
1962. His early studies, carried out in collaboration with Roderic Park 
in Berkeley’s botany department, involved pioneering research on the 
electro-optical spectroscopic properties of photosynthetic pigmented 
membranes from spinach chloroplasts.

In 1963 Sauer received an unsolicited offer to become a faculty 
member of the botany department. When Calvin got wind of this, he 
urged his colleagues to make a counter-offer of an assistant professor-
ship in the chemistry department, which Sauer accepted. Comments 
Sauer, “The decision was actually easy to make. I knew very little about 
botany. I was trained as a physical chemist.”

After his faculty appointment Sauer worked with Ignacio Tinoco and 
James Wang to initiate a course in physical chemistry for biology scien-
tists—first designated Chem 109 and subsequently listed as Chem 130. 

Sauer notes, “A Berkeley colleague, Bruce Mahan, had also been 
a student of Kistiakowsky, and for a time we both lived in the same 
group house at Harvard. It was Mahan who started the Chem 4 course 
at Berkeley, which became a model for similar courses at universities 
all across the country.”

After the death of Mahan in 1982, Sauer inherited Chem 4 and 
continued teaching it until his retirement in 2001. He has served as 
an adviser or member of selection committees for the France-Berkeley 
Fund, the Study Abroad program and the Haas Scholars program.

By the time Sauer first came to Berkeley in 1960, photosynthesis 
was known to involve two light reactions, each acting in a chlorophyll-
containing protein complex designated Photosystem I (PS I) and 
Photosystem II (PS II). The two photosystems, along with the elec-
tron transport chain that connects them, are known as the Z-scheme.

f e a t u r e

The Z-scheme was recognized conceptually at the time, but was 
not understood at the molecular level. During his three postdoctoral 
years in Calvin’s chemical biodynamics research group, Sauer began 
to explore these photosynthetic light reactions, and he later spent most 
of his career exploring the mysteries of the Z-scheme.

For the last four decades Sauer has focused on a manganese-calcium- 
oxygen cluster, known as the oxygen-evolving complex, located in 
Photosystem II of plants, algae and cyanobacteria. He has developed 
sophisticated analytical devices to provide a more detailed picture of 
the nature of the components and their arrangement in the photo-
synthetic light reactions.

Sauer and his colleagues have been able to use advances in X-ray 
absorption spectrometry (XAS), a method that is particularly valuable 
for investigating the environment and involvement of metal atoms 
in biomolecules. Access to facilities like the Advanced Light Source 
at LBNL is invaluable to his research on studying metal centers in 
complicated redox-active metalloenzymes like PS II.

In the 1980s and 1990s Sauer teamed up with LBNL colleagues 
Melvin Klein and Vittal Yachandra in research that led to more than 
20 papers. The threesome narrowed the range of possible structures 
and oxidation-state changes that were cycled in PS II to produce oxy-
gen molecules and energetic electrons.

Klein died in 2000, and Sauer and Yachandra continued pub-
lishing with a younger colleague, Junko Yano, for another decade. 
The picture has steadily gotten clearer, but some significant details 
of the structure and function of PS II remain unresolved, and the 
research continues to this day.

Now 15 years into retirement, Sauer is taking a more macro-
scopic view of photosynthesis and how it may have evolved. The 
O2-producing complex probably was functioning some time before 
the halfway point of Earth’s 4.6-billion-year existence and has been 
largely conserved ever since.

“It’s fascinating to me that there’s been no significant change 
in more than 2.5 billion years,” says Sauer. “Simple photosynthetic 
bacteria in the ocean and much more diverse land plants use essen-
tially the same oxygen-evolving complex. How did it arise, and why 
has it continued essentially unchanged for so long?”

Sauer has studied manganese-oxide minerals using XAS and 
noted that many exhibit surface sites that are analogous to the photosyn-
thetic water-oxidation complex. Says Sauer, “Primitive photosynthetic 
bacteria could have adapted the potentially active sites in the rocks to 
help oxidize water and use the bacterial genetically encoded proteins 
to surround and assemble this important photo-catalytic complex.”

Ever curious, Sauer is excited about the dramatic increase in 
genomic information that is allowing researchers to trace the evolu-
tion of the huge variety of photosynthetic organisms during the last 
three billion years of life on Earth. He is happy to note the ongoing 
research of Graham Fleming, Naomi Ginsberg and David Savage in 
the college, along with that of other campus and LBNL researchers.

With continuing encouragement from Sauer, the Berkeley tradition 
of photosynthesis research is alive and well, and constantly evolving.

KEN SAUER



In September 2015, chemistry professor Peidong Yang was notified that 
he had won a prestigious MacArthur Fellows Program “genius” award.

Says Yang, “It was an amazing experience to win a MacArthur 
fellowship. I think it has to do with the nature of the award, which 
makes it very accessible to the public. The media interest has been 
almost overwhelming.”

According to the foundation, the fellowships recognize “talented 
individuals who have shown extraordinary originality and dedication 
in their creative pursuits and a marked capacity for self-direction.” 
Yang’s research accomplishments in the months since the award are 
confirmation of the foundation’s confidence in his scientific creativity.

Yang, 44, was born in Suzhou, China, near Shanghai. He 
attended the University of Science and Technology of China (USTC) 
in Hefei from 1988 to 1993, earning a B.A. in the university’s five-
year chemistry degree program.

In 1993 Yang moved on to the research group of Charles Lieber 
at Harvard University, where he received his doctorate in 1997. Yang 
then came to California for a postdoc with Galen Stucky at UC Santa 
Barbara. There he studied nanostructures and high-surface-area silica. 
He joined the Berkeley faculty in 1999.

Since his arrival at Berkeley, Yang’s research has blossomed, and 
he now oversees the country’s leading research group in nanowire 
fabrication. These nanowires are long thin structures less than 100 
nanometers in diameter, typically made of a semiconductor mate-
rial. They have applications from fiber-optic communications and 
inexpensive solar cells to waste heat recovery and the production of 
carbon-neutral fuels.

For Yang, the MacArthur genius award is an affirmation of the 
importance of a task he set for himself 12 years ago—to create an 
artificial photosynthesis system using nanotechnology, catalysts and 
robust inorganic and physical chemistry.

Yang is seeking the direct conversion of sunlight to fuels, a  
process that stores the sun’s energy in chemical bonds. This is known 
as artificial photosynthesis because it mimics the natural version, 
which allows plants to store solar energy as glucose and other sim-
ple carbohydrates.

Yang intends not only to mimic photosynthesis, but also to 
improve it. In order to grow, plants must take glucose and convert 
it to its polymer, cellulose. To assure growth even in the shade or on 
cloudy days, photosynthesis is optimized to work in low light levels, 
which wastes the majority of photons that fall upon the plants in 
bright sunlight.
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This scanning electron microscope (SEM) image shows the structure of 
a silicon/titanium dioxide nanotree array. Each silicon nanowire trunk is 
less than one micrometer (one-millionth of a meter) in diameter.



Explains Yang, “Artificial photosynthesis devices would not have 
the same constraints that plants face. A robust synthetic system built 
with inorganic and biological components can be optimized to extract 
energy from all the photons that hit it. And because the system doesn’t 
have to grow like a plant, it can use almost all the photons to make 
fuel and other chemicals.”

Fortunately, planet Earth has photons to spare. The sunlit side of the 
Earth is constantly illuminated with more than 100,000 trillion watts of 
solar energy. If we could harness just a small part of that flow of energy, 
17 trillion watts, we could meet the current demand of humankind.

While photovoltaic panels and windmills produce renewable 
energy without creating carbon dioxide, we still lack ways to reliably 
store their electrical energy for when the sun doesn’t shine and the 
wind doesn’t blow.

In addition, during the 20th century, humankind embarked 
on a building project of unprecedented scale—the infrastructure to 
produce, transport and burn liquid hydrocarbon fuels. It would be 
unwise to turn our backs on this infrastructure while at the same time 
attempting to meet the needs of our planet’s growing population.

Artificial photosynthesis is the breakthrough that could bring the 
two pieces of the problem together—carbon-neutral “drop-in” fuels 
that could utilize existing infrastructure. But it is turning out to be 
a hard problem. “Evolution has had millions of years to perfect pho-
tosynthesis, while my lab has only been working on the problem for 
10 to 12 years,” Yang points out. “We’ve made great progress, but we 
have a long way to go.”

That goal moved much closer to reality in 2013 when the Yang lab 
constructed an integrated nanowire device to split water into hydro-
gen and oxygen. In Yang’s device, water splitting is done by a forest of 
silicon nanowire “tree trunks” with smaller nanowire titanium dioxide 
“branches.” The branches and trunks are coated with nanoparticle 
catalysts that make the reactions run more efficiently (see illustration).

Says Yang, “The efficiency of the system is still low, less than one 
percent, about the same as natural photosynthesis. But the beauty 
of this system is that we can test different semiconductor compo-
nents and we can change the architecture of the system by varying 
the structure of the nanowires.

“However,” Yang adds, “water splitting is only half of the story 
in photosynthesis. The other half is carbon dioxide reduction, which 
breaks the carbon-oxygen double bonds and frees the carbon atoms to 
be used to produce simple compounds like sugar and fuels. Finding 
an efficient and selective catalyst for CO2 reduction is one of the big-
gest challenges in artificial photosynthesis.”

CO2 reduction is a tough problem for natural photosynthesis, 
too. Plants rely on a slow, nonselective enzyme known as Rubisco. 
Yang has sought a robust, selective, fast-acting inorganic analogue for 
Rubisco, and in 2014 his lab made an important first step.

In that year, the Yang lab created a new system for building 
nanoparticles that allowed researchers to hunt more effectively for 
the illusive CO2 reduction catalyst. Explains Yang, “We don’t really 
have enough fundamental understanding to design an outstanding 
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The Yang lab has constructed an integrated nanowire device that 
splits water into hydrogen and oxygen. Water splitting is done by a 
forest of silicon nanowire “tree trunks” with smaller nanowire tita-
nium dioxide “branches.” The branches and trunks are coated with 
nanoparticle catalysts that make the reactions run more efficiently.

When immersed in solution and illuminated with sunlight, energetic 
photons in the ultraviolet range create electron/hole pairs in the 
TiO2 branches. The positively charged holes migrate through the 
semiconductor material to its surface, where they encounter water 
molecules. The holes strip electrons from water molecules, freeing 
O2 gas and allowing protons to pass into the solution.

Meanwhile photons in the visible range create electron/hole pairs 
in the silicon trunk of the nanowire. Here it is the electrons that 
migrate to the nanowire surface, where they encounter the protons 
in the solution, reducing them to H2 gas.
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electrocatalyst from first principles. We are exploring the problem 
with gold-copper bimetallic nanoparticles of different compositions, 
which are well-defined platforms for learning more about catalytic 
activity.” Through this effort the Yang group discovered a nanocata-
lyst with a composition of Au3Cu that has the highest known mass 
activity for the electrochemical conversion of CO2 to CO.

But overall progress on CO2 reduction electrocatalysts has been 
slow, and Yang wasn’t going to let the lack of a good inorganic catalyst 
impede his progress. Instead, he began working on hybrid inorganic/
biological solutions. He knew that some single-cell organisms can 
reduce CO2 very effectively.

In 2008, he started a program studying how bacteria would 
interact with semiconductor nanostructures. After demonstrating 
that these bacteria can happily interact with high-surface-area semi-
conductor nanostructures, Yang spent a few years perfecting his lab’s 
techniques and then teamed up with College of Chemistry chemical 
biologists Michelle and Chris Chang. Together they began to create 
hybrid systems to make carbon compounds. This approach quickly 
began to bear fruit, and the year 2015 saw three major breakthroughs.

The first success started with the bacterium Sporomusa ovata. 
This organism is both an electrotroph and an acetogen—it uses elec-
trons to reduce carbon dioxide to acetate, a simple organic compound 
with one carbon-carbon bond. Yang and colleagues integrated the  
S. ovata bacteria directly into a nanowire photovoltaic device that, 
like solar panels, produces electricity from sunlight. The microbes 
nestled securely between individual nanowires.

When illuminated, the hybrid device absorbed photons, creating 
energetic electrons that the S. ovata bacteria used to reduce CO2. The end 
product, acetate, is a precursor to biofuels and other valuable chemicals.

But Yang and colleagues didn’t stop there. They next turned their 
attention to Methanosarcina barkeri, a single-cell organism that is a 
member of the domain of Archaea, the close cousins of bacteria. When 
fed both hydrogen and carbon dioxide, this organism can reduce CO2 
to methane, the main component of natural gas.

Based on their previous experiments and the Yang lab’s expertise 
with nanoscale semiconductors and catalysts, Yang and colleagues 
constructed a light-driven device that split water into oxygen and 
hydrogen and fed the hydrogen, along with CO2, to a solution con-
taining M. barkeri organisms. The microbes churned out methane.

“This study represents another breakthrough in solar-to-chemical 
energy conversion efficiency and artificial photosynthesis,” Yang 
explains. “And it is a system that can be scaled up. If we start with 
state-of-the-art solar panels and commercial electrolyzers, we can con-
vert sunlight to hydrogen with almost 20 percent efficiency.

“By feeding this renewable hydrogen to microbes for the produc-
tion of methane, we currently get a hydrogen-to-methane conversion 
efficiency of better than 50 percent. Putting the two together, the 
overall sunlight-to-methane energy conversion efficiency is about 10 
percent—much higher than that of natural photosynthesis.”

Yang’s third and most recent breakthrough takes the integration 
of the inorganic and the biological to a new level. Instead of putting 
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Sporomusa ovata bacteria nestle securely between individual nanowires of a photovoltaic device that, like a solar panel, produces electricity from sunlight. When 
illuminated, the hybrid device absorbs photons, creating energetic electrons that the bacteria use to reduce CO2. The end product, acetate, is a precursor to 
biofuels and other valuable chemicals.

(l.) During the first 600 seconds the 
light is cycled on and off, showing 
that light produces electric current 
in the device. (r.) The amount of 
current absorbed by the bacteria is 
measured in milliamps per square 
cm. After 55 hours the reactor was 
stopped and chamber was sampled. 
The bacteria converted the electric 
current into acetate at more than 80 
percent efficiency.



microbes into inorganic light-harvesting devices, why not have bac-
teria grow their own semiconductor light-harvesting nanoparticles?

Although at first it sounds like science fiction, this is precisely 
what the Yang lab has accomplished. Yang’s first breakthrough in 
early 2015 started with the bacteria S. ovata. Yang is now working 
with Moorella thermoacetica, which is also both an electrotroph and 
an acetogen—it uses electrons to reduce CO2 to acetates, in particu-
lar hydrogen acetate (better known as acetic acid).

To produce cadmium sulfide nanoparticles, Yang grew  
M. thermoacetica in a glucose culture supplemented with cysteine, 
a sulfur-containing amino acid, and cadmium nitrate, Cd(NO3)2. 
Cadmium sulfide (CdS) nanoparticles precipitated and became embed-
ded on the cell surface.

Cadmium sulfide is a well-known semiconductor that enables 
the microbe to conduct artificial photosynthesis. When light strikes 
the CdS nanoparticles, it creates electron/hole pairs, just like in a con-
ventional semiconductor. The electrons produced by the nanoparticles 
reduce CO2 to acetic acid via what biochemists call the Wood-Ljungdahl 
pathway within the bacteria, while the holes are quenched by grabbing 
electrons from cysteine molecules and oxidizing them to the related 
disulfide compound, cystine.

Notes Yang, “About 90 percent of the reduced CO2 goes to 
producing acetic acid, while 10 percent is used for cell growth. The 
bacterial cells continue to reproduce, suggesting the possibility of a 
completely self-reproducing hybrid organism sustained purely by 
solar energy, assuming we can find a way to stabilize the concentra-
tion of cysteine and cadmium ions in the system.”

Evolution has provided Yang with a bacterium that can grow 
its own semiconductor nanoparticle light harvesters. But there is no 
reason to stop there. Genetic modification of yeast and bacteria has 
turned them into miniature factories for producing critical drugs 
like human insulin. These same techniques can also be applied to 
model organisms like E. coli to allow them to synthesize light-har-
vesting nanoparticles.

In addition, bioengineered metabolic pathways could produce a 
variety of chemicals and fuels. Such organisms would be miniature 
solar-powered chemical and fuel factories, but ones based on prin-
ciples very different from natural photosynthesis.

“More importantly,” Yang adds, “by working with these bacteria, 
we can actually learn the inner machinery of CO2 reduction chemis-
try within them, and hopefully one day we can design and synthesize 
in the lab a robust inorganic electrocatalyst that would have the same 
activity and selectivity as the bacteria.

“Human population has surpassed seven billion,” Yang says, 
“and will hit 10 billion by around the year 2050. By then we’ll need 
to supply energy at a rate approaching 40 trillion watts. We won’t 
be able to meet that challenge with fossil fuels without affecting the 
health and quality of life on the whole planet.

“Artificial photosynthesis has the potential to be a real alternative 
to fossil fuels. While we were inspired by the process of natural photo- 
synthesis and continue to learn from it, by using nanotechnology to 
help improve the efficiency of natural systems we are showing that 
sometimes we can do even better than nature.”

f e a t u r e
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above: The bacterium Moorella thermoacetica uses electrons to reduce CO2 to 
acetates, in particular hydrogen acetate (acetic acid). Yang grew M. thermoacetica 
in a glucose culture supplemented with cysteine, a sulfur-containing amino acid, 
and cadmium nitrate, Cd(NO3)2. Cadmium sulfide (CdS) nanoparticles precipitated 
and became embedded on the cell surface. Cadmium sulfide is a well-known semi-
conductor that enables the microbe to conduct artificial photosynthesis.

below: In the green bioprecipitation pathway in the lower left of the diagram,  
cysteine provides sulfur ions which combine with cadmium ions to form cadmium 
sulfide semiconductor nanoparticles in the cell membrane of Moorella thermoacetica 
bacteria. In the gold reduction pathway, photons strike the CdS nanoparticles, pro-
ducing electron/hole pairs. Two possible routes exist to generate reducing equiva-
lents, [H] from electrons, either generated outside the cell (dashed lines) or inside 
the cell (solid line). In the black oxidation pathway, the holes are quenched by the 
oxidation of cysteine to the related disulfide compound, cystine.
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Chemistry welcomes  
           Eric Neuscamman and Evan Miller

ERIC NEUSCAMMAN,  one of chemistry’s  
newest assistant professors, succinctly 
summarizes his research with a simple 
question, “How do we predict how elec-
trons glue things together?”

Neuscamman is an electronic structure the-
orist, a researcher in a branch of theoretical 
chemistry where questions about even sim-
ple molecules can, if not asked carefully, 
explode into computational nightmares. 
His job is to gain insight into fundamental 
topics while avoiding those nightmares.

He is the oldest of three children of a 
Chevron petroleum geologist and a col-
lege-educated stay-at-home mother. He was 
born in 1984 in Denver, CO, but spent his 
early years in Livermore, CA. When he was 
five years old the family moved to Beacons-
field, England, a town to the northwest of 
London, almost halfway to Oxford. “In Eng-
land,” says Neuscamman, “I was enrolled 
in an international elementary school. It 
had great teachers, and I remember it as a 
damp but positive experience.”

His father was transferred back to Chev-
ron headquarters, then in San Ramon, CA, 
so the family returned to Livermore, where 
Neuscamman graduated from high school 
in 2002 and where he lives today with his 
wife, Stephanie, and their two children.

For college, Neuscamman attended UCLA, 
where he spent his first two years study-
ing chemical engineering. “But I grew 
dissatisfied,” he says, “because I wanted to 
understand more fundamentally the phys-
ics of how electrons create molecules. I 
grew more interested in quantum mechan-
ics and switched to physical chemistry.” As 
a third-year student he studied NMR with 
Yung-Ya Lin, who had earned his Ph.D. at 
Berkeley in 1998 with Alex Pines.

Neuscamman had enough credits to graduate 
in 2006 with B.S. degrees in both physical 
chemistry and chemical engineering, with a 

This diagram high-
lights the possible 
configurations of two 
bonds. Some models 
incorrectly assign all 
four electrons to a 
single bond, leading 
to unrealistic bond 
ionization.

continued page 16/column 1
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Chemistry welcomes  
           Eric Neuscamman and Evan Miller

Evan Miller’s trans-
membrane potential 
sensor lights up the 
membrane of human 
embryonic kidney 
(HEK) cells.

EVAN MILLER  knows a good thing when it 
he sees it. Some native Californians choose 
to head far away for college or grad school 
and come home with a renewed appreciation 
of the Golden State. Others seem to know 
how good they’ve got it and don’t see any 
need to leave. Miller, a new chemistry assis-
tant professor, falls into the latter group. He 
has created for himself an enviable academic 
background without ever leaving the state.

Miller was born in Long Beach in 1981. His 
father, a self-employed steel-rule die maker, 
soon moved the family to Atascadero, a 
town midway between Paso Robles and San 
Luis Obispo on Highway 101. Says Miller, 
“My folks wanted to move to the country. 
Since my dad did custom work for printing 
and circuit board companies, he could do 
his work from anywhere. We lived near the 
city limit, and my mom worked in town as 
a public school teacher.”

Miller graduated from Atascadero High 
School in 2000. The school had an experi-
ment-based chemistry lab course, and like 
many other College of Chemistry profes-
sors, he was first drawn to chemistry by his 
high school lab experience.

For college, Miller chose a little-known 
gem, Point Loma Nazarene University, a 
liberal arts college with 3,500 students. 
Tucked behind Sunset Beach National Park 
in San Diego, the campus is known for its 
spectacular ocean views and a popular local 
surf break. Miller marvels that he was able 
to graduate with a degree, given the prox-
imity to world-class beaches.

He is quick to point out Point Loma’s small 
but excellent chemistry department. “Our 
chemistry department had something 
like four full-time chemistry faculty and a 
strong tradition of undergraduate research. 
We didn’t have a lot of resources, but we 
did a lot with what we had.”

Miller worked with organic chemist Vic 
Heasley and graduated in 2004 with 
degrees in chemistry/biology and philoso-
phy/theology. While at Point Loma he met a 
fellow student, Liz Palmquist. They married 
in 2005 and now have two young children.

continued page 16/column 2
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math minor. “Although I didn’t pursue it,” he 
says, “I’m thankful for my engineering back-
ground. Numerical optimization techniques 
have come in handy.”

Next Neuscamman was off to Cornell Uni-
versity in upstate New York, an experience 
he described as, among other things, “a 
working education in buying proper win-
ter clothing.” There he studied in the group 
of Garnet Chan, whose research explored 
quantum many-particle systems by using 
numerical simulations.

Classic mechanics has its n-body problem, 
which Issac Newton and others struggled 
to solve in the late 1600s. Small planets 
and other objects travel around large stars 
in neatly defined elliptical orbits. However, 
when several bodies of similar size orbit 
around each other, their gravitational fields 
interact, making the calculations of their 
orbits much more complicated.

Likewise, quantum mechanics has its  
many-body problem, which arises in atomic-
scale systems of interacting particles. 
Instead of planets occupying distinct posi-
tions in smooth orbits, electrons may be 
arranged in space in many different ways at 
once. The quantum mechanical challenge 
is precisely that many arrangements can 
exist simultaneously, and that the number 
of probable arrangements grows extremely 
rapidly with the number of electrons.

For Neuscamman, that’s a problem. Keeping 
track of quantum interactions as more par-
ticles are added to a system makes simple 
models scale factorially, which means even 
the largest supercomputers can become 
hopelessly inadequate. Neuscamman has 
addressed this problem by borrowing an 
insight from the art of sculpting, where, 
as an old adage states, the sculptor simply 
starts with a large block of stone and chips 
away the unnecessary parts.

Says Neuscamman, “A straightforward 
approach to quantum chemistry fails due to 
the quantum many-body problem, in which 
the size of the Hilbert space grows factorially  
with the system size. In traditional quan-
tum chemistry, the most common 
approach has been to start with a small 

“When I came to Berkeley,” says Miller, 
“I was drawn to organic chemistry and 
chemical biology, but I had no idea about 
cutting-edge topics in chemistry, which is 
what made the chemical biology program so 
great for me. I was able to do rotations in a 
couple of labs before joining Chris Chang’s 
lab in the spring. This was where I first dis-
covered the idea of building chemical dyes 
to look at cells. Chris had also arrived in 
2004, and it was so exciting to be part of a 
new lab. I wrote my thesis on making chem-
ical indicators for the reactive oxygen species 
hydrogen peroxide to study the signaling 
roles hydrogen peroxide can play in cells.”

In 2009 Miller moved back to San Diego for 
his postdoc. Unlike his Berkeley experience, 
where he helped start a lab group, at UC 
San Diego Miller moved into the established 
group of Roger Tsien. Tsien had shared 

subsection of Hilbert space and then to 
sparingly add more flexibility only as neces-
sary to achieve accurate results.

“I’ve shown it may be more effective to 
pursue a subtractive strategy, in which 
an initially crude approximation that cov-
ers more of Hilbert space than necessary 
is cleaned up by deleting unnecessary 
pieces. Crucially, this paring down need 
not require inspecting the details of the sys-
tem’s factorial complexity and can thus be 
achieved at a polynomially scaling cost.

“Chemistry is ultimately about under-
standing and controlling collections of 
electrons,” he adds, “and theoretical chem-
ists make predictions that are useful for 
this purpose. If you’re trying to make fuels 
from sunlight, for example, which of three 
expensive possible experiments do you 
choose? Theoretical guidance helps make 
more reliable predictions about which 
experiment will yield the most insight.

“Advances in electron structure theory are 
needed in order to improve our predictive 
power about chemical catalysis, molecular 
light harvesting and other critical appli-
cations of chemistry to the big problems 
society is facing.”

the 2008 Nobel Prize in Chemistry for the 
discovery and development of the green fluo-
rescent protein, and his lab was flourishing.

During his postdoc, Miller developed new 
fluorescent sensor molecules to measure 
transmembrane potentials in neurons and 
other cells. These fast changes in mem-
brane potential, or action potentials, are an 
integral part of how brain cells communi-
cate—or, in diseases like Alzheimer’s, fail 
to communicate. The sensors are based on 
controlling fluorescence via a process called 
photo-induced electron transfer.

Fluorescence is a phenomenon that occurs 
when electrons, excited by light, relax back 
to lower energy states, releasing energy as 
photons. In the case of Miller’s sensors, a 
fluorescent molecule is linked to another 
molecule that can, under the right condi-
tions, drain away the excitation energy and 
quench the fluorescence.

“The trick,” says Miller, “is to make the 
voltage potential across the cell membrane 
act as a switch which turns the electron 
transfer, and therefore fluorescence, on or 
off. In its normal state, a neuron’s resting 
membrane potential accelerates elec-
tron transfer and quenches fluorescence. 
But if the neuron is active, the membrane 
potential is less negative and the electron 
transfer is allowed, and you see a signal 
from your fluorescent sensor.”

Miller returned to the Berkeley chemistry 
department in 2013 as an assistant profes-
sor to develop new chemical fluorescent 
sensors. He has a joint appointment in the 
Department of Molecular & Cell Biology 
and is affiliated with the campus’s Helen 
Wills Neuroscience Institute.

His research has attracted funding from 
sources interested in both basic research 
and fighting disease, including a recent 
Sloan Foundation Research Fellowship and 
new investigator awards from the March of 
Dimes and the Alzheimer’s Association.

Notes Miller, “It’s great to be back at Berke-
ley. Being part of the College of Chemistry 
as well as the MCB department is really the 
perfect mix, for me, of chemistry and biol-
ogy interacting with one another.”

...Eric Neuscamman continued

...Evan Miller continued
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At UC Berkeley, the days of business-as-
usual are over. In February, Chancellor 
Dirks announced that, due to annual $150 
million deficits, the campus would have 
to undergo a painful restructuring—not 
a typical short-term budget reduction, but 
a long-term revision in how the university 
does its job.

One of the Chancellor’s changes will be 
“Making new investments to expand our 
fundraising capacity along with other new 
areas for external support.” When it comes 
to innovative fundraising initiatives, the 
College of Chemistry is ahead of the game, 
thanks in part to the loyalty and efforts of 
two former students of Nobel Laureate 
chemistry professor Yuan T. Lee (Ph.D. ’65, 
Chem, with Bruce Mahan).

Laura Smoliar and Ted Hou both completed 
their dissertations in the research group 
of Lee in 1995. Since then, their lives and 
careers have taken parallel paths that have 
converged again with the founding of their 
business, Global Innovation Foundry, LLC.

The goal of the company is to bridge tech-
nology, markets and investments between 
the U.S. and Asia. As College of Chemistry  
alums with deep experience in both start-
ups and large high-tech firms, Ted and 
Laura share similar backgrounds. Yet their 
experiences are also complementary. In 
recent years, Ted has worked with large tele-
com, solar and energy companies in China, 
while Laura’s entrepreneurial experience 
has been in smaller and medium-sized  
display and photonics companies with key 
customers in Taiwan and Japan.

A high-tech startup must be able to negoti-
ate a complex world where everything from 
sources of expertise to the locations for pro-
ducing components can span continents, 
languages and technical fields. Global 
Innovation Foundry helps both startups 

and established companies to find their 
way in this complex world.

“We are not just match-makers or brokers 
who link up different companies and walk 
away,” says Laura. “We form long-term rela-
tionships and serve as an international 
business development resource for the com-
panies we advise.” It is this expertise that 
Laura and Ted are bringing to the college.

For many years academia has struggled 
with how best to turn scientific break-
throughs into useful new products. Prior  
to 1980, patents and other intellectual 
property (IP) rights to inventions resulting 
from federally funded research remained 
with the government. But federal research 
agencies were not in the business of tech-
nology marketing, and the patents and 
other IP typically languished.

In the 1970s, two things changed. First, the 
rise of biotechnology meant that academic 
scientific discoveries could have immedi-

ate commercial potential as new drugs and 
other biomedical therapies. Second, U.S. 
companies were perceived to be losing the 
race for “competitiveness” to German and 
Japanese firms that innovated more rapidly.

In response, in 1980, Congress passed 
the Bayh-Dole Act, named for its spon-
sors, Republican Senator Robert Dole 
and Democratic Senator Birch Bayh. This 
act allowed universities and other orga-
nizations to retain patents and other IP 
rights to inventions flowing from federally 
funded research.

The Bayh-Dole act was greeted with enthusi-
asm at research universities. Many of them 
formed offices of technology transfer to handle  
the patenting and licensing of inventions from  
faculty and researchers. Some of these offices  
have been very successful at licensing—
examples include Stanford’s Office of 
Technology Licensing and Columbia  
University’s Columbia Technology Ventures.  

         College alums launch  
Berkeley Catalyst Fund

V E N T U R E  F U N D  W I L L  C O M M E R C I A L I Z E  C O C  I N V E N T I O N S

Ted Hou (Ph.D. ’95,Chem), Laura Smoliar (Ph.D. ’95, Chem) and Drew Lanza are the general partners of the 
Berkeley Catalyst Fund.
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At Berkeley, the office of the Intellectual 
Property and Industry Research Alliances 
(IPIRA), headed by assistant vice chancellor  
Carol Mimura, handles both the patent pro-
cessing and licensing as well as sponsored 
research contracts.

One of the campus’s top inventors is chem-
istry professor Richard A. Mathies. During 
his years as the dean of the College of 
Chemistry (2008–13), Mathies began to 
consider a venture capital fund to help 
turn CoC inventions into useful products. 
Mathies had been involved in several start-
ups, either as a founder or as a scientific 
adviser, and with the declining state sup-
port of UC, he felt it was time to consider 
new income sources for Berkeley. Campus 
administrators were receptive to the idea, 
but the critical set of skills necessary to  
create such a venture fund was lacking.

When Doug Clark became dean in 2013, 
he continued to look for a solution. This is 
where Ted and Laura came into the picture. 
With help from tax and legal experts, they 

reviewed the original proposal for a venture  
fund. Next they developed a model that 
would achieve the goals of the college while 
complying with legal considerations.

The result is a hybrid venture-fund model 
that is comprised of a for-profit venture  
fund and a separate philanthropic fund 
that is managed by the UC Berkeley  
Foundation. This arrangement will allow 
a substantial portion of the investment 
returns to flow back to the college. The  
for-profit fund, the Berkeley Catalyst Fund 
(BCF), is structured as a typical early-stage 
fund, and it is completely independent of 
the university.

Ted and Laura are general partners, along 
with Drew Lanza, whom they recruited out 
of retirement. Drew was a founder of and 
executive at five Silicon Valley companies 
and a venture capitalist with Morgenthaler 
Ventures, where, for a decade, he ran the 
semiconductor and systems practices. 
Drew brings a wealth of experience and  
has generously shared his knowledge  

with all the stakeholders involved in the 
project, including IPIRA, the UC Berkeley 
Foundation, the Vice Chancellor of Finance 
and Administration, and the College of 
Chemistry.

Drew has B.S. and M.S. degrees in electrical  
engineering from Stanford and served on 
the faculty there for many years. He also 
received an M.B.A. with honors from Harvard.  
Due to his family history, Drew is strongly 
attracted to the chemistry aspect of the fund. 
“My dad earned his Ph.D. in chemistry at 
NYU shortly after World War II,” says Drew. 
“He moved the family out to California 
when he became the founding chief techni-
cal officer of Raychem, a Fortune 500  
specialty materials company in Redwood 
City. When he joined, he was employee 
number six. The company grew to employ 
10,000 people in over 80 countries.”

Ted, Laura and Drew have structured BCF 
as a $25 million fund. It will initially invest 
in roughly 20 companies during a four-to-
five-year period and will have a lifetime of 
approximately 10 years. The main source of 
startups will be the research of faculty, stu-
dents, staff and alumni of the college and 
related Berkeley departments. CoC faculty 
members are excited by the possibilities, 
and 14 have been profiled to date in the 
current edition of the fund’s brochure.

The college has also created a parallel  
philanthropic fund—the Berkeley  
Catalyst Philanthropic Fund (BCPF).  
Several alumni have started donating to 
the fund to help college faculty, students, 
alumni and staff commercialize technol-
ogy emerging from their labs. Together, 
the BCF and the BCPF will enable college 
researchers to develop their discoveries  
and create new companies.

Says Laura, “The Berkeley Catalyst Fund 
has helped expand the conversation around 
philanthropy, especially with alumni in 
industry. Sometimes we bring new inves-
tors and donors to the college because of 

Michelle  Chang 

NEW OPPORTUNITIES 

Professor Chang’s group designs and creates new biosynthetic 
pathways in microbial hosts to synthesize building blocks for 
pharmaceuticals and biofuels.  

PHARMACEUTICALS: Organofl uorine compounds 
are an important class of synthetic drugs (examples are 
Prozac, Lipitor, and Cipro). However, selectively forming C-F 
bonds is an ongoing challenge. Professor Chang’s research 
addresses this challenge by investigating new enzymes targeted 
at the halogenation process.  

CLEAN ENERGY: The M. Chang group works on energy 
and fuels produced from biomass using new biosynthetic 
pathways in bacteria. By combining multiple organisms in one 
genetically engineered host, they can tailor new multi-step, 
multi-enzyme chemical synthetic processes, off ering new 
approaches to the production of biofuels.

INDUSTRY SECTORS 
Pharmaceuticals, Clean Energy

BORN 
La Jolla, CA

EDUCATION 
B.S., Biochemistry; B.A., French Literature 
UC San Diego (1997)

National Science Predoctoral Fellow 
(1997-2000)

MIT/Merck Foundation Predoctoral Fellow 
(2000-2002)

Ph.D., MIT (2004)

WORK EXPERIENCE
UC Berkeley (Postdoc)

UC Berkeley (Faculty)

EXPERT IN 
Enzymatic fl uorination and biosynthesis of 
biofuels and pharmaceuticals — elucidating 
how living cells control enzymatic processes 
and then harnessing these processes.

| Professor of Chemistry |

20 21

2000s
Peidong Yang: 
Nanoplasmonic structures 

1999
Nobel Prize
Ahmed Zewail (pdoc)

MacArthur Fellow
Carolyn Bertozzi

1998
Wolf Prize
Gabor A. Somorjai

Kyoto Prize
Kurt Wüthrich (pdoc)

1996
Nobel Prize
Robert F. Curl, Jr. (alumnus)

1995
MacArthur Fellow
Michael Marletta

Heinz Award
Andrew Grove (alumnus)

2000
Priestley Medal
Darleane C. Hoff man

1997
Tan Kah Kee Hall 

 NEW OPPORTUNITY 

MOSAIC MATERIALS, INC. is focused on reducing 
the energy consumption and cost of chemical separations 
that are essential process steps in high-volume commodity 
chemical production. Examples of products that would benefi t 
are natural gas, ethylene, propylene, hydrogen, ammonia, 
oxygen, and nitrogen production. The emerging company was 
started at Cyclotron Road at Berkeley Lab. Founded in 2014. 
cyclotronroad.org/mosaic/

| Professor of Chemistry and Chemical & Biomolecular Engineering |

Jeffrey  Long 

INDUSTRY SECTORS 
Energy, Chemical

NEW OPPORTUNITIES 
Mosaic Materials

BORN 
Rolla, Missouri

EDUCATION 
B.A., Chemistry and Mathematics, Cornell 
University (1991)

Predoctoral Fellow, Offi  ce of Naval Research 
(1991-94)

Ph.D., Harvard University (1995)

WORK EXPERIENCE
Harvard University

UC Berkeley (Postdoc)

UC Berkeley (Faculty) 

EXPERT IN 
The development of metal-organic frame-
works for gas storage, gas separations 
(including carbon dioxide capture), catalysis, 
and battery applications.

14 15

1983
Nobel Prize
Henry Taube (alumnus)

Welch Award
Henry Taube (alumnus)

1982
Wolf Prize
George Pimentel

1981
Chiron is co-founded 
by Berkeley professor 
Edward Penhoet.

1980
C. Judson King:
Separation processes

1981 
E. O. Lawrence Award 
Yuan Tseh Lee

1980s
David Graves and Dennis Hess establish 
plasma processing of materials.

Jean Fréchet:
Polymer formation, photolithography

1984
Welch Award
Kenneth S. Pitzer

III
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CREATING AN ENTREPRENEURIAL 
ECOSYSTEM

Berkeley
FundCatalyst

The Berkeley Catalyst Fund brochure 
features the work of 14 College of 
Chemistry researchers.

A pdf version of the BCF brochure  
(12.4 MB) can be downloaded at  
berkeley.box.com/coc-bcf.
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a l u m n i  p r o f i l e

LAURA SMOLIAR was born in 1968 in New York 
City and later moved to a suburb of Detroit with 
her family. In 1986, Laura returned to Manhattan 
to attend Columbia College, where she performed 
undergraduate research with the late chemistry 
professor Brian Bent, a former student of Gabor 
Somorjai. (Bent earned his Berkeley chemistry 
Ph.D. in 1986). She graduated summa cum laude 
in 1990. “When it came time to apply to grad 
schools,” she says, “I visited the labs of Somorjai 
and Y.T. Lee and decided Berkeley was for me.”

In 1994, Lee returned to his home country of 
Taiwan to serve as President of Academia Sinica, 
an association of leading government scientific 
institutions. Laura spent her last year of graduate 
school with Lee in Taiwan, earned her Ph.D. from 
Berkeley in 1995, and returned to Taiwan for a 
postdoc as an Academia Sinica Fellow. She says, 
“My experience in Taiwan changed the course of 
my career, and I have worked collaboratively with 
companies and institutes in Asia ever since.”

After her postdoc, Laura chose to work in Silicon 
Valley. She started her career with Seagate 
Technology, a leader in the data storage indus-
try. She then worked in displays, lasers and other 
optical hardware technologies. Throughout these 
years, she worked closely with companies in 
Japan, especially Sony, Hitachi, Disco and NTT.

In 2005, Laura founded Mobius Photonics, which 
developed high-power fiber-based UV and green 
lasers. As CEO, she raised several rounds of 
financing from investors in the U.S. and Japan, 
and she exclusively licensed key technology from 
Harvard. The company was acquired by IPG 
Photonics.

Laura and her husband, Mark Arbore, owned 
their own engineering services firm, Peppertree 
Engineering, which specialized in outsourced 
product development that required deep exper-
tise in optics, lasers and LEDs. The couple sold 
the company in 2013, and Laura later joined 
forces with Ted Hou to create Global Innovation 
Foundry, LLC in 2014.

 
TED HOU was born in 1969 in Wuhan, China. 
As a child he lived in Guizhou Province and later 
attended high school at the Fuzhou No. 1 school 
in Fuzhou, Fujian Province. He graduated from 
the University of Science and Technology of China 
(USTC), in Hefei, Anhui Province, in 1989.

His wife-to-be, Sophie Wang, graduated in the 
same USTC class and also came to the College of 
Chemistry. They were married here in 1992 and 
have two children. Ted was a student of Y.T. Lee 
while Sophie was a student of Judith Klinman. 
Both earned their Ph.D.’s in 1995. Says Ted, 
“Since our Ph.D. advisers’ last names, Klinman 
and Lee, were next to each other in the alphabet, 
to our surprise we found ourselves lined up next 
to each other for commencement.”

Ted’s postdoc took him to IBM’s Almaden 
Research Center, where he was a staff scientist 
from 1996 to 1999. He spent the next decade in 
the fiber optics communication industry, working 
as the director for product line management at 
Oplink Communications, a rapidly growing  
company that went public in 2000.

Ten years later he was a manager for JDSU (for-
merly JDS Uniphase), one of the biggest fiber 
optics communications companies in the world.

In 2010 Ted switched to a new field, solar power. 
For two years, he worked in a variety of technol-
ogy and marketing positions in Shanghai and 
Suzhou, China. He then returned to the United 
States to become the product strategy vice presi-
dent for NRG Energy in Emeryville, CA.

Ted left NRG to found NEEM Scientific, a pri-
vately held early-stage startup that is creating 
novel nano materials for the consumer elec-
tronics, energy, environmental and healthcare 
markets. In 2014, Ted, along with fellow Y.T. Lee 
group alum, Laura Smoliar, started the Global 
Innovation Foundry to foster technology, market 
and investment alliances between the U.S. and 
Asian businesses and institutions.

interest in the BCF/BCPF, but they decide 
they are more interested in funding a 
building or another project. We view it all 
as win-win for the college.”

Knowing that successful relationships are 
built by face-to-face meetings, Ted and 
Laura encouraged Dean Clark and his wife 
Molly to travel to China and Japan last 
summer to meet some of the leaders of 
Asia’s dynamic high-tech industries.

“It was a whirlwind tour,” says the college’s  
director of major gifts and alumni  
relations, Camille Olufson, who accom-
panied the Clarks for a portion of the trip. 
“The dean spent four days in Chengdu, 
four in Shanghai, three in Shenzhen, 
one in Hong Kong and three in Tokyo. 
Ted made the introductions in Shenzhen, 
and Laura took over in Tokyo. Doug also 
gave an invited talk in Tokyo, attended by 
many local companies and members of the 
Berkeley Club of Japan.

“Ted and Laura have been a huge asset for 
college outreach in Asia,” adds Olufson, 
who has known them since their days as 
graduate students. “We are so grateful that 
they have been willing to be both ambas-
sadors for the college and to share with us 
their technical and entrepreneurial exper-
tise in helping to create and manage the 
Berkeley Catalyst Fund.”

Ted Hou and spouse 
Sophie Wang at the 
2015 Dean’s Dinner.

Laura Smoliar and spouse 
Mark Arbore at the 2015 
Dean’s Dinner.
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A  V I S I O N  F O R  T H E  F U T U R E 

The Joint Chemistry  
     and Engineering Building

Street view

Elevation

Preliminary drawings, showing basic volume 
capacity and site placement between Hearst 
Memorial Mining Building and Stanely Hall

We are proud to share the news that the College of Chemistry, in part-
nership with the College of Engineering, is launching a long-overdue 
endeavor:  constructing a brand new research building on the site of 
the old Donner Lab. 

Our joint proposal for the building has been approved by campus 
administration. We are excited to be embarking on this vision for 
state-of-the-art chemical sciences and engineering research.

Early donor support has helped us to get to where we are now, posi-
tioned to move ahead into a major fundraising campaign. 

Given the campus financial climate, we know that this will be chal-
lenging, but we also know the College must have new research space 
in order to continue to excel and lead in chemistry and chemical 
& biomolecular engineering. Chemical sciences research in recent 
decades has undergone a revolution. The field has broadened and 
deepened. Our researchers are transforming the fight against genetic 
disease, devising new materials, designing more efficient catalysts, 
and advancing sustainability practices. Research of this nature — sus-
tained breakthrough research — requires a robust infrastructure that 
we just don’t have. For some time, the College’s infrastructure has 
been taxed by the demands of modern research. The new space will 
provide optimal conditions for pioneering work to unfold.

We believe that housing Chemistry and Engineering labs in the 
same building will not only be effective in terms of fundraising and 
optimizing campus space, but will also promote interdisciplinary 
collaboration. Chemists and engineers, by sharing the building’s lab 
and office space, will be able to find new areas of collaboration and 
forge new synergistic research. Three potential themes for the build-
ing have emerged:  translational chemical biology, advanced catalysis, 
and engineering for better health.

The new building project affords us a terrific opportunity to rally 
around our College and its commitment to top-level research and 
education. We are excited by the possibility — the Joint Chemistry 
and Engineering Building is starting to take shape.

Stay tuned for more info!

MINDY REX 
Assistant Dean, College Relations & Development

RON SILVA (B.S. ’77, Chem) 
Chair, CoC Building Project Committee
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In 1936, endocrinologist John 
Lawrence took a leave of absence 
from his faculty position at Yale 
Medical School to visit his brother 
Ernest Lawrence at the new radia-
tion laboratory on the Berkeley 
campus. Ernest Lawrence had estab-
lished the lab in 1931 and, as its 
director, was instrumental in moving 
it to the hills above the campus in 
1940, where it became the Lawrence 
Berkeley National Laboratory (LBNL).

Excited by the possibilities for 
using new isotopes in medicine, 
John Lawrence founded a pro-
gram which later evolved into the 
Donner Laboratory and sparked the 
birth of a new field of medicine and 
research. Because of his lifelong 
contributions and pioneering work, 
John Lawrence became known as 
the “father of nuclear medicine.”

The Donner Laboratory building 
was built in 1942 (a north wing was 
added in 1955). It was funded by 
William H. Donner, president of the 
Donner Steel Corp., who donated 
money to the university for work in 
nuclear medicine following his son’s 
death from cancer. The Donner 
Lab was the world’s first center 
for research in the uses of atomic 
energy in biology and medicine. 
Several of the well-known radioiso-
topes used in nuclear medicine were 

H I S T O R Y  O F  D O N N E R  L A B
discovered there, including techne-
tium-99m, carbon-14, fluorine-18, 
oxygen-15 and thallium-201.

During World War II, Lawrence 
and his colleagues began adapting 
nuclear medicine techniques for war-
time uses. Donner Lab researchers 
used radioisotopes of inert gases to 
study decompression sickness expe-
rienced by pilots who flew at high 
altitudes. These tracer studies would 
help increase understanding of the 
circulation and diffusion of gases.

Following World War II, the main 
focus of the researchers contin-
ued to be on the physiology and 
biophysics of such diseases as poly-
cythemia vera, multiple myeloma 
and leukemia, on the use of radio-
active tracers for treatment, and on 
the development of improved imag-
ing techniques.

Today the Donner Lab is outmoded. 
It has seismic deficiencies, and its 
infrastructure cannot meet modern 
research laboratory needs. Nearly 
80 percent of the space in Donner is 
currently assigned to LBNL, which 
administers the building. LBNL and 
UC are in the process of transferring 
control of the building back to the 
campus so that it can be demolished 
to make way for JCEB.

H I S T O R Y  O F  C O C  C A M P U S
Chemistry has been offered by the 
University of California since its 
founding in 1868. The College of 
Chemistry itself was created as a 
unit within the University in 1872.  
It was housed—along with the 
other sciences—in South Hall, the 
first building to be completed on 
the Berkeley campus.

In 1890 a handsome brick building 
was constructed for the college on 
what is now the site of Hildebrand 
Hall. In time it came to be known as 
“The Old Chemistry Building,” and 
when it finally fell to the wrecker’s 
ball to make room for more modern 
facilities in 1966, its cupola was pre-
served. Now restored, the cupola sits 
on Chemistry Plaza above Giauque 
Laboratory.

The individual who was largely 
responsible for the rise of the col-
lege was Gilbert Newton Lewis, who 
became dean in 1912 and served 
until 1941. In order to accommodate 
the growth in faculty and students, 
the college acquired several other 
buildings during the Lewis years: 
the Chemistry Auditorium (built 
in 1913 and razed in 1959 to make 
way for Latimer Hall); the Freshman 
Chemistry Laboratory (built in 1915 
and razed in 1962 to clear the site for 
the Physical Sciences Lecture Hall, 
now known as George C. Pimentel 
Hall); the Chemistry Annex, more 

popularly known as the “Rat House” 
(also built in 1915 and razed to clear 
the site for Hildebrand Hall in 1966); 
and the still-standing Gilman Hall 
(built in 1917).

The post-World War II years were a 
period of expansion and rebuilding: 
organic chemistry was strengthened, 
and chemical engineering became a 
bona fide program in 1945, leading 
to the formal establishment of the 
Department of Chemical Engineering 
in 1957 (the name was changed to 
the Department of Chemical and 
Biomolecular Engineering in 2010). 
As postwar enrollments soared, 
Lewis Hall was built in 1948, and 
enrollments largely continued to 
rise throughout the second half of 
the 20th century.

In response to the higher enroll-
ments and the need for increasingly 
modern laboratory space, facilities 
for research and teaching were suc-
cessively constructed: Giauque Hall 
(the Low Temperature Laboratory) 
in 1954 (renovated in the 1980s for 
Nobel laureate Yuan T. Lee), Latimer 
Hall in 1962, Hildebrand Hall in 
1966, and the much-needed Tan Kah 
Kee Hall in 1997. The Loma Prieta 
earthquake of 1989 prompted a cam-
pus-wide reassessment of seismic 
safety, and comprehensive retrofits of 
Hildebrand, Latimer and Lewis Halls 
were completed in 2002.

Aerial view

In this 1943 photo in the Donner Lab altitude chamber, four sailors breathe a mixture 
of radiolabeled gases to help determine how to protect pilots flying at high altitudes.
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Friend of the college
KATHARINE (KATIE) STEWART SCHLINGER, a dear friend of the College of 
Chemistry, passed away on October 4, 2015, in Arcadia, CA, at the age of 92.  Following 
a childhood in Alhambra, CA, she obtained an Associate of Arts degree in 1942 from 

Pasadena Junior College. 
She met chemical engineer 
Warren Schlinger while 
working at Caltech as the 
department secretary, and 
they married in 1947. Katie, 
who studied with voice 
coach Llewelyn Roberts, 
enjoyed a successful career 
as a soprano soloist and 
leader of the Carmel Bach 
Festival chorale, directed 
by Sandor Salgo. She 
directed the youth choir 
of her church, Oneonta 
Congregational Church, 
and was a soloist there for 

more than 25 years. She and Warren raised three children: Michael, Norman (B.S. ’75, 
Business) and Sarah Lynne (M.B.A. ’82, Business). Katie was an active volunteer in com-
munity affairs and, with Warren, led a life filled with travel, golf, skiing, tennis and back-
packing. Committed philanthropists, the Schlingers formed a family foundation in 1994 
that has generously supported higher education both at Berkeley and at Caltech, Warren’s 
alma mater. In 2001, they established the Warren and Katharine Schlinger Distinguished 
Professorship in Chemical Engineering, an administrative chair currently held by CBE 
chair Jeffrey Reimer.  

Alumni
’41 Consuelo Keller Tagiuri (B.A. 

Chem), the daughter of a Mexican 
chiropractor and a Swiss mining and met-
allurgical chemist, passed away on August 
1, 2015, in Weston, MA, at the age of 93. 
Consuelo Keller studied chemistry, French 
and piano as an undergrad at Berkeley, 
graduating Phi Beta Kappa. She then 
earned an M.D. at UCSF. Following an 
internship in Puerto Rico and a psychiatry 
residency in Montreal, she and her hus-
band, Renato Tagiuri of Milan, Italy, moved 
to Cambridge, MA, where Consuelo 
trained at the Massachusetts General 

’44 UC Davis emeritus chemistry pro-
fessor Thomas L. Allen (B.S. Chem 

with Leo Brewer) passed away on June 28, 
2015, at the age of 91. A member of the 
Naval ROTC at Berkeley, he served in WWII,  
then earned a Ph.D. in chemistry at Caltech.  
He joined the UC Davis faculty in 1949, 
where he remained—except for one year 
at Chevron Research—until his retirement 
in 1993. His main fields of teaching and 
research were inorganic and physical 
chemistry; he taught the introductory 
courses in general and analytical chemistry,  
the junior-level courses in inorganic chemistry  
and physical chemistry, and the graduate 
course in quantum chemistry. He and 
Raymond M. Keefer co-authored Chemistry: 
Experiment and Theory, a general chemistry 
textbook published in 1974 (second edition,  
1982). An active member of the Academic 
Senate at Davis, Allen served as chairperson  
of the Universitywide Committee on 
Educational Policy in 1969–70, where he 
led a successful fight against the imposi-
tion of tuition fees on UC students.

’45 Edward L. “Ed” King (B.S. ’42, 
Chem; Ph.D. ’45, Chem with Wendell 

Latimer), emeritus chemistry professor at 
the University of Colorado Boulder, passed 
away on September 1, 2015, in Boulder, 
CO. Following his undergrad years, he 
remained at Berkeley, first to earn his 
Ph.D. in chemistry, doing research on the 
aqueous solution chemistry of plutonium, 
and then to spend a year as a research 
associate on the Manhattan Project. After 
working at Harvard as a postdoc and 
instructor (1946–48), he joined the faculty 
of the University of Wisconsin-Madison. In 
1963, he moved to CU Boulder, where he 
spent the remainder of his career, retiring 
in 1986. While at the UW and CU, King 
conducted research in the field of solution 
chemistry of inorganic substances. He 
authored two books, How Chemical 
Reactions Occur (1964, translated into 
Spanish and Japanese) and Chemistry 
(1979), an advanced college-level introduc-
tion to the field. 

In Memoriam

Hospital Judge Baker Clinic and became 
the first Spanish-speaking child psychia-
trist in the Boston area. In the 1950s, work-
ing at Children’s Hospital, the Cambridge 
Guidance Center and Harvard Medical 
School, she co-authored seminal papers on 
child abuse and mental health issues. In 
the 1970s, she retrained to be able to 
administer neurological exams to her 
patients, having realized that some prob-
lems diagnosed as psychiatric were neuro-
logical in nature. She served as founding 
board member and consulting psychiatrist 
at the Gifford School for many years. 
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i n  m e m o r i a m

’48 James N. “Jim” Shoolery (B.S. 
Chem), a pioneer in the develop-

ment of nuclear magnetic 
resonance spectroscopy, 
passed away on September 
24, 2015. Shoolery received 
his Ph.D. from Caltech in 
1952. He served in the U.S. 
Navy (1943–46) as a radar 

operator. In 1952, he joined Varian 
Associates and helped build the first com-
mercial NMR spectrometer. Throughout 
the next decades, he developed the proce-
dures for using NMR for chemical analysis 
and guided the development of improved 
NMR spectrometers. He wrote “NMR at 
Work,” a long-running series on the back 
cover of the Journal of the American 
Chemical Society, and A Basic Guide to NMR 
(1972). In the course of his career, he gave 
thousands of lectures and published more 
than 160 papers. His biography is available 
online at Chemical Heritage Foundation.

’51 Alan William “Bill” Boyd (Ph.D. 
Chem with William Gwinn) died 

December 9, 2015, in Fontainebleau, 
France. He grew up in Vancouver, B.C., 
earning an M.Sc. at the University of 
British Columbia in 1945. During a distin-
guished career in radiation chemistry, he 
became a leader on radiation dosimetry. 
He worked as a senior physical research 
chemist at Atomic Energy of Canada 
Limited in Chalk River, Ontario, from 
1951–80, with sabbaticals at Harwell 
Laboratory in England (1958–59) and CEA 
Saclay, France (1974–75). After retiring he 
worked for the United Nations 
International Atomic Energy Agency in 
Vienna, Austria (1980–85). 

’58 Ralph J. Fessenden (Ph.D. Chem 
with James Cason), an emeritus pro-

fessor of organic chemistry at the 
University of Montana, passed away on 
October 4, 2015, in Missoula, MT. 
Fessenden began his higher education 
with a track scholarship to the University 
of Illinois, where he excelled in running 
the 440-yard distance and, in 1954, placed 

fourth at the USA Track and Field 
Championships. At UI, he studied chemis-
try, obtaining both his bachelor’s and mas-
ter’s degrees. He and his wife, Joan, then 
moved to Berkeley, where she earned her 
master’s degree (M.S. ’56, Chem), and he 
earned his Ph.D. in organic chemistry. 
After teaching at San Jose State University, 
Fessenden moved with his family to 
Missoula, MT, to join the faculty at UM, 
where he remained until retirement and 
where he developed the reputation as an 
extraordinary classroom teacher. Ralph and 
Joan co-authored several chemistry books, 
publishing their first book in 1971. They 
were internationally known organic chem-
istry authors; their books have been trans-
lated into six languages. Joan predeceased 
Ralph in 1991.

’61 Richard A. “Dick” Keller (Ph.D. 
Chem with William Gwinn), a 

Fellow at Los Alamos National Laboratory, 
died on September 1, 2015, in Los Alamos, 
NM. Born in Pittsburgh, PA, Keller had 
lived in Los Alamos with his family since 
1976, distinguishing himself in the field of 
analytical chemistry. His most notable con-
tribution was his pioneering of single mol-
ecule detection, a technique he and his col-
laborators applied to DNA sequencing as 
part of the Human Genome Project. He 
received the American Chemical Society 
Division of Analytical Chemistry Award for 
Spectrochemical Analysis in 1993. Much of 
his work was the result of interdisciplinary 
collaboration, at his initiative, between 
physical and biological scientists.

’63 David W. Seegmiller (Ph.D. Chem 
with Kenneth Street) passed away on 

September 15, 2015, in Albuquerque, NM. 
Seegmiller studied chemistry at Brigham 
Young University before entering grad 
school at Berkeley. He served in the U.S. 
Air Force from 1958 to 1985, retiring as a 
colonel. His service included 18 years as a 
faculty member of the Air Force Academy, 
Colorado, where he spent time as head of 
its department of chemistry and biological 
science. As a researcher, he was chief of 

the High Energy Laser programs for the 
Air Force, overseeing research in chemistry,  
nuclear reaction, high-energy lasers and 
high-energy batteries. His Air Force post-
ings included the role of Chief Scientist for 
the European Office of Aerospace Research 
and Development (EOARD), based in 
London, UK (1976–78). Beginning in 1985, 
he worked as a senior scientist for Schafer 
Corporation until full retirement in 2003.

’72 Michael S. “Mike” Zisman (Ph.D. 
Chem with Bernard Harvey) passed 

away on August 30, 2015, 
at the age of 71. Zisman, 
a senior scientist in the 
Accelerator Technology 
and Applied Physics 
(ATAP) Division at LBNL, 
was well known as a 

designer and builder of high-energy accel-
erators. While a grad student at Berkeley, 
he worked at LBNL’s 88-inch cyclotron. 
Following a postdoc, he joined LBNL’s sci-
entific staff and remained there for the 
duration of his career, developing and refin-
ing his interest in accelerator physics. His 
expertise contributed significantly to the 
design and success of numerous high-energy  
accelerators over the course of his career, 
during which time accelerators became a 
vital infrastructure—not only for many 
areas of basic research but also for numer-
ous applied fields. In recent years Zisman 
was key in establishing a new government 
program: the Accelerator Stewardship 
Program at the Department of Energy’s 
Office of High Energy Physics. This pro-
gram supports fundamental accelerator sci-
ence and technology development and dis-
seminates accelerator knowledge and train-
ing to the broad community of accelerator 
builders and users. For a detailed synopsis 
of Zisman’s contributions, see atap.lbl.gov/
Michael-s-zisman-1944–2015/ 

Between June and December 2015, we learned of 
the deaths of 41 CoC alumni.

For a complete list, please visit:

berkeley.box.com/chem-memoriam-sp2016

compiled by karen elliott
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2015of private giving

In my role as Dean, I have come to understand the profound importance of the College of Chemistry 
community of alumni, donors and friends. We are able to succeed because of the strength and 
backing of this community—our faculty relies on you, our students need you, and the vigor and 
reputation of our college is enhanced through your steadfastness.

Thanks to your help, in 2014–15 we maintained the superb quality of the teaching and research 
in the college—we supported and hired outstanding faculty, provided scholarship and fellowship 
awards to our wonderful students, launched interesting programs and renovated old facilities. We 
are forging ahead in 2016, meeting financial and higher-education challenges with innovation 
and energy: building an entrepreneurial ecosystem, developing creative revenue generation and 
establishing the New Frontiers Fund to provide the resources for our exciting Joint Chemical and 
Engineering Building project. Without donors like you, we could not begin to achieve what I am 
certain will be accomplished in the years to come.

It is no coincidence that the College of Chemistry is such an exemplary institution—we are supported 
by an exemplary community! I am deeply grateful for your support.
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Cumulative 
Clubs
Cumulative Clubs include 
each donor’s total giving 
through June 30, 2015.

California  
Benefactors
$1,000,000 and more

Anonymous (3)
Norbert C. Brady Estate
Nirmal and Ellen L. Chatterjee
Yu-How Chen
T. Z. and Irmgard Chu
Aldo DeBenedictis Estate
Melvin J. Heger-Horst Trust
Gene S. Howe and the late 

Hubbard C. Howe
Gunawan Jusuf
Ross and Irma McCollum 

Trust
Jean Mosher Pitzer Estate
Pitzer Family Foundation
Terry J. and Victoria C. Rosen
Warren G. and Katharine S. 

Schlinger
Ann E. Shiffler Estate
Keong Choon Tan
David H. and Lieselotte K. 

Templeton Estate
James R. and Neeltje J. Tretter

Blue and Gold 
Society
$500,000 to $999,999

Anonymous
He Tung Chen
Gus D. Dorough
Henry F. Frahm Estate
David Gee and Caryn Lum
M. Ross and Charlotte M. 

Johnson
Lillian Lessler and the late 

Richard M. Lessler

Louisa Ling and the late  
Tony Ling

Reid T. Milner Trust
Joon and Zaiga Moon
Elizabeth B. Polansky Estate
Beatrice Thomas Estate
Robert Tsao
Marie W. Woodward Estate

1868 Society
$100,000 to $499,999

Anonymous (3)
Mary Arnett
Usman Atmadjaja
Paul A. Bartlett and  

Yumi Nakagawa
Leo A. Berti Estate
Bud Blue Estate
Todd A. Blumenkopf Estate
Sunney I. and Irene Chan
Heng Tiu Chng
Fannie L. Chong and the late 

Antonio T. Chong
Chester W. Clark Estate
Robin D. Clark and  

Mary Mackiernan
James O. Clayton Estate
Warren E. Clifford
Joyce E. Davis Estate
Thomas and Martha  

De Jonghe
Frank G. Delfino
Laura J. and Thomas J.  

Dietsche
Richard P. Dodge
Dean and Becky Draemel
Sam H. Eletr
Naji O. Fansah Estate
William and Janet Gerhardt
Suhargo Gondokusumo
Regina Anderson Gould and 

G. Douglas Gould Estate
Edna Stephens Hall Estate
Byron N. Harman
John E. and Jean Hearst
Clayton H. Heathcock

Darleane C. and Marvin M. 
Hoffman

Yasuko Ikeda and the late  
Robert M. Ikeda

Stephen T. Isaacs and  
Kathryn MacBride

Nissen A. and Kathe L. Jaffe
Mary Ella Johnston and the late  

Harold S. Johnston
David G. Karraker Estate
David E. and Patricia M. Kepler
Ed S. Kim
Yo Kian Kiong
Joseph L. and Helen C. Koo
Daniel E. Koshland Jr. Estate
Dorothy K. Kunkel and the late 

Joseph M. Kunkel
Sheng Peng Lee Estate
Annie L. Li Estate
Sioe L. Liem Estate
David and Diana Lieu
Wesley and Elizabeth Lindsay 

Estate
Catherine and Ray Long Estate
Bruce H. Mahan Estate
Alan C. and Agnés B.  

Mendelson
James A. Musich Estate
Albert and Shanna S. Narath
Robert N. Noyce Estate
S. M. “Jack” Olsen Estate
William C. and Nancy L. Orr 

Estate
Marjorie Pape Crandall Pearce
Richard and Helen Phillips
Darwin R. and Donna C. Poulos
Jonathan S. Powell Estate
Arnold Quan
Beverly J. Quan
Janice C. Quan
Stephen M. and Christine C. 

Quan
Mochtar Riady
Milton H. and Ethel M. Ritchie
Eugene Roberts Estate
Constance M. Ruben
Ann Hollins Sadler
James A. Sanford

Chester Sausaman Estate
Patricia M. Schreter
John W. and Jane N. Scott 

Estate
Jonathan L. Sessler
William H. Shiffler Estate
Louise M. Simone
Charles E. and Dorothy H. 

Stehr
Henry K. Tom
James Y. Tong
James A. Trainham and  

Linda D. Waters
Mary Dee Vermeulen Estate
Francis T. and Julia L. Wang
Doris H. Welles Estate
Eka Tjipta Widjaja
Charles R. Wilke Estate
Eugene T. C. Wu
Robert D. Zimmerman

Annual Giving 
Clubs
Gifts received between July 1, 
2014 and June 30, 2015.

Lewis Associates
$50,000 and more

Nirmal and Ellen L. Chatterjee
T. Z. and Irmgard Chu
Richard P. Dodge
David Gee and Caryn Lum
Edna Stephens Hall Estate
M. Ross and Charlotte M. 

Johnson
David E. and Patricia M. Kepler
David and Diana Lieu
Richard and Helen Phillips
Terry J. and Victoria C. Rosen
Norman W. Schlinger
Warren G. and Katharine S. 

Schlinger
Robert D. Zimmerman

donors to the college	 The first three donor clubs listed—the 

California Benefactors, the Blue and Gold Society and the 1868 Society—are cumulative clubs. Donors’ 

lifetime giving to the College of Chemistry determines their club level. The remaining clubs are annual— 

the club level shows each donor’s giving during the 2014-15 fiscal year.
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Latimer Associates
$10,000 to $49,999

Anonymous
Robert G. and Wendy S. 

Bergman
Martha Boccalini
Sunney I. and Irene Chan
Simon S. Chin
Robin D. Clark and  

Mary Mackiernan
Ronald L. and Rosemary 

Clendenen
Warren E. Clifford
Lisa A. and Brian C. Davis
Thomas and Martha  

De Jonghe
Laura J. and Thomas J.  

Dietsche
Dean and Becky Draemel
Pete Dragovich and  

Pei-Pei Kung
Bruce A. Firestone and  

Ann Yamashiro-Cutner
Kazuhiro Fukunaga
William and Janet Gerhardt
Clayton H. Heathcock
Herbert and Leila Hooper
Richard W. Hyman
Ed S. Kim
Lillian Lessler and the late 

Richard M. Lessler
Irene R. and Gary M. Masada
Paul A. Bartlett and  

Yumi Nakagawa
William R. and Joan Parrish
Sunil A. Patel
Arnold Quan
Beverly J. Quan
Janice C. Quan
Stephen M. and Christine C. 

Quan
Richard K. and Nancy P. 

Robbins
Douglas S. and Sonjia Rustad
James A. Sanford
Charles and Heather Shank
Ronald E. and Lauren Silva
Tonny and Fay Soesanto
Charles E. and Dorothy H. Stehr
Michael Joseph Sullivan and 

Ellie Yi-Li Yieh
James Y. Tong
James A. Trainham and  

Linda D. Waters
Francis T. and Julia L. Wang

Kathleen Welsh and  
William Plautz

Keith R. Westcott
Ronald J. Whittier and  

Ellen C. Fingerhut Whittier

Giauque Associates
$5,000 to $9,999

Anonymous
Samuel D. Bader and  

Patricia R. McMillen
Edwin D. and Suzanne Becker
Norman Bonner
Norbert C. Brady Estate
Alan J. and Madeline A.  

Brattesani
Ardra C. Brodale
Ruth and Mike Cheng
Robert S. and Jacqueline K. 

Crowder
William A. Daniels
Arthur K. Dunlop Estate
James E. and Janet M. Foster
K. S. Gandhi
Theodore H. and Frances K. 

Geballe
Andrew and Sandra Kaldor
Kevin A. and Bree L. Klotter
Albert and Shanna S. Narath
Bonny and Miles S. Okino

Garry I. Parton and  
Paul H. Epstein

Andy Ramelmeier
Georgieanna L. and Richard 

Scheuerman
Virginia and William Schultz
Steven Sciamanna and  

Sandy Roadcap
Dwight N. and Elizabeth K. 

Tozer
Harvey S. Trop
Gene A. and Elizabeth  

Westenbarger
Frank and Katherine Woolard

Seaborg Associates
$2,500 to $4,999

Stuart B. and Sarah Adler
Anonymous
Kenneth and Felicia Aron
Patty and Bill Blanton
David S. and Donna M. Brown
Timothy M. and Valerie S. 

Bruemmer
David and Elaine A. Chandler
Bruce M. and Edna D. Foreman
Maninderpal Grewal and 

William X. Halloran Jr.
John F. Heil
Robert P. Hohmann

Victor W. T. Huang
Karen W. and David R. Johnson
Kiyoshi and Irene Katsumoto
Chung Pai and San Oak Kim
C. Judson and Jeanne King
William A. and Leslie Kleschick
Mark M. Wegner and  

Mary J. Korn
James and Barbara Lago
Frederick W. and Cynthia M. 

Lam
Virginia and Frank Lew
Nelson and Yanhong Lin
June N. Lindquist and the late 

Robert H. Lindquist
Jane and Michael MacDonald
Donald S. McClure
John B. and Mary Ann Nash
Herbert H. and Drusilla Nelson
Daniel M. and Ellen B. Neumark
Joan F. and Richard A. Newmark
Norman E. and Paula Phillips
Darwin R. and Donna C. Poulos
Robert G. and Rosemarie 

Reynolds
Eric W. Saegebarth
Scott Shaffer and Chris Lee
Kevan M. Shokat and  

Deborah Kamali
Clinton D. and Sharon Snyder
Bruce E. and Susan J.  

Stangeland

Dean Clark shows the amount raised by the College of Chemistry during “The Big Give,” Berkeley’s 
one-day online fundraising campaign on November 19, 2015.
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Kong Heong Tan and  
Margaret Lai-Hung Shiu

Anne F. Thacher and  
Anson B. Thacher

George K. and Stephanie D. 
Tyson

James P. Vokac and  
Stacey T. Baba

David A. Wallack and  
Kaori Koya

Stephanie K. W. Wang and 
Raymond C. Chiu

Willard M. Welch and  
Gail M. Welch

Gregory T. and Marjorie S. Went
Gar Lok and Julia Y.P. Woo
Sheila W. and Francis Yeh

Wilke Associates
$1,000 to $2,499

Anonymous
Don and Valerie Baker
Carmen M. Barnes and  

Amir H. Nashat
Francisco J. Barnes de Castro
David Drubin and  

Georjana Barnes
Richard and Catherine M. 

Behrens
M. Robert Blum

William E. and Clara W.  
Bondinell

Scott J. Hecker and  
Gail C. Brady

Michelle M. Brodale and  
Rich Hall

Richard Brodzinsky and  
Jacquelyn Anne Bazley

Marilee M. Brooks
Michael and Barbara Buckley
John B. and Yasuko Bush
Eleanor Calkins and the late 

William H. Calkins
Sylvia Chan and Vincent Lo
Rupa Chandra Gupta
Cheng T. Cheng
Henry and Lois W. Chi
Francine and Heng-Yei H. Chow
Michael J. Cima and  

Elisabetta Cortesi
Douglas S. and Molly Clark
Nancy L. Clark and the late  

J. Peter Clark III
M. Scott Clarke and  

Donna D. Wei
Ronald N. and Carol A. Clazie
Dan Cohen and  

Viviane Wildmann
John W. Collette
Thomas D. and Marilyn L. 

Coughlen
Charles E. Coverdale

Michael B. Gentzler and  
Jennifer Cox

Matthew A. Del Bonta
Walter and Eleanor Dong
John R. Dorgan and  

Laura O. Hollingsworth
Rodney J. and Arden D. 

Dougan
John G. and Carol H. Ekerdt
Aaron S. Eppler and  

Gloria Acerboni
Judith A. Erickson
Lingchen Fan
Steven and Terri Fantazia
Nicholas A. and Thelma D. 

Fedrick
George A. and Mary Frances 

Fisk
Michael E. and Mary K. Flaugh
Andrew and Lillian Flood
Howard L. and Mina M. Fong
Philip and Kathryn Friedel
Jennifer T. Fujii and Jeff Hrkach
Man K. and Grace Go
Wataru and Tuyet Goishi
Angela C. and Dean M. Gordon
Charles and Karen Goss
Arnold and Elaine Grossberg
David A. and Jennifer Guidry
Deborah and Richard Gunther
Victor H. and Edna Gunther
Margaret M. and Alexander Guo

Usman Habib
Robert N. and Annette Hanson
B. Neal Harman
Christa Hartmann and  

Ann Harty
David and Pamela Hemker
Frank Hershkowitz and  

Lorraine C. Staples
Duane A. Heyman
Joel Hill
Eleanor M. Holland
Stephen M. and Margaret M. 

Holton
David M. Huang
John Hunt and Barbara Brizzee
David A. and Helen Hutchinson
Yasuko Ikeda and the late  

Robert M. Ikeda
Mark J. and Alice H. Isaacson
Paul J. and Deborah K. Jansen
David W. Jentz
Stephen and Elizabeth Johnson
Ronald J. Kall
Max J. Kalm and Sandy Stone 
Samuel Kam Sheung Woo and 

Lam Kwok Kam
Paul H. and Toko M. Kasai
Fred B. and Marcia A. Kirby
Jack F. and Birthe K. Kirsch
James A. and Annearle M. Klein
Janell K. Kobayashi
Henry F. Koopmann
P. G. Kosky
LaRoc and Linda Kovar
Felix S. Lai and Brenda L. Yee
Julian I. and Julia S. Landau
Kirk P. Lao
Bart Larrenaga
Peter W. and Reiko N. Lee
Yuan Tseh and Bernice Lee
Michael Siu and Carmen Leung
Howard K. H. Leung and  

Ellen W. Y. Liou
Marc E. and Tsun-Tsun T. Levin
Mark T. Lewellyn
David A. and Renne K. Lightner
Tian-Yuan Lin and Dawn S. Li
Edward M. and Faithe T. Liu
Chi-Chang and Margaret Lu
Dick and Myra Lynch
Scott Lynn
Ron and Christine MacDonald
Jon L. Maienschein and  

Lisa K. Cline
Matthew A. and Alexandra G. 

Marx

donors to the college

SOURCES OF GIFTS

Individuals	 $6.3 M	 44% 

Corporations/	 $5.7 M	 39% 
Corporate Foundations

Private Foundations/	 $2.5 M	 17% 
Nonprofit Organizations 

Total	 $14.5 M	 100%

44%

17%

39%

DESIGNATION OF GIFTS

Capital Projects	 $8.0 M	 55%

Student Support	 $2.3 M	 16%

Research	 $2.1 M	 15% 

Unrestricted/other	 $1.9 M	 13%

Chairs	 $0.2 M	 1%

Total	 $14.5 M	 100%

55%
15%

16%

1% 

13%
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Thomas A. Massaro
Eugene D. and Miranda T. 

McCarthy
Michael J. McCormick and 

Kimberley A. Robinson
Peter M. and Gerda McKinney
Thomas J. and Barbara F. 

Meyers
Michael J. and Maria L. Miller
Timothy and Roberta  

Montgomery
Susan Miller and  

Walter H. Moos
Roberta N. Mulford
Curtis L. Munson and  

Hazel C. Olbrich
Louie A. and Karen L. Nady
Richard J. Nagle Jr.
Thomas W. Newton
Allen Ng and Sharon Mar
Stephen V. ONeil
Kent E. Opheim and  

Anne M. Lynn
Rodney M. and Jeanne V. Panos
James S. Papanu
Winfield B. and Linda S. Perry
David B. and Alice Phillips
Llad and Carolann R. Phillips
Jeanne Pimentel
Franklin and Annette Rahn
Jeffrey A. and Karen B. Reimer
John L. and Diane Robbins
Stephen A. and Risa Rodemeyer
Paul A. Roethle
Richard R. Rosin
Constance M. Ruben
Laura J. and Mike G. Sanborn
Mark T. and Dorthe D. Sawaya
Henry F. and Karen F. Schaefer
Bill Schriver
Gary P. Schwartz
Daniel and Ximena Sessler
Maneshchandra J. Shah
Lillian R. Shepherd
Henry B. and Dorothy B. Sinclair
Sher G. Singh
Joseph P. Smith and  

Jean B. Ruggles
Laura A. Smoliar and  

Mark Arbore
Randall Q. Snurr and  

Liese A. Dallbauman
Michael J. Solomon and  

Ellen C. Lee
Gabor A. and Judith K.  

Somorjai

Mark A. and Nancy J. Stoyer
Carolyn North Strauss and  

the late Herbert L. Strauss
Andrew Streitwieser and  

Joyce C. Hessel
Pieter Stroeve and Diane Barrett
Xingcai Su and Kun Peng
Jack D. and Barbara L.  

Swanburg
Shannon I. Chi and  

Zachary K. Sweeney
Lynelle K. Takahashi
Rex and Linda A. Tam
Jack F. Thomas
Rodney E. and Suzanne M. 

Thompson
Curtis M. Tong
H. C. and Bung-Fung Torng
Lester T. Toy
Ronald and Marilyn Tuttle
Iek T. U
Ravindra S. and Aruna R. 

Upadhye
Alejandro Valdes-Curiel
Michael G. Valentine
Michelle L. Vanbuskirk
Robert A. and Susanne E. 

Vandenbosch
Lucinda A. Vejar
Megan E. and William C. 

Vining
Florian Von Trentini
Min-Chi Von Trentini
Timothy P. Walker and  

Catherine Robinson-Walker
Andrew Z. Wang
Leslie N. Watson and  

Gary W. Beers
David E. and Joanne T. Wemmer
Ronald and Lucy Wetzel
Robert S. Wilhelm and  

Sun Hee Lee
Roger G. and Molly W. Williams
Nolan L. Yee
Robert Zahler

Calvin Club
$500 to $999

Anonymous
Frances H. Abramson
Carlo and Barbara Alesandrini
Caleb T. Alexander
Gregory and Kristin Andersen
Robert A. and Nancy H.  

Antonoplis

Evan H. and Mary G. Appelman
Phillip A. Armstrong
Charles E. Auerbach
Karen K. Jernstedt and  

Anthony J. Barkovich
Susan F. Barquist
Michael L. Barry
Henry J. Bechtel
Risha Bond
Melissa J. Bovee
Lawrence and Margaret  

Bowerman
Leo D. and Paulette C. Brown
Gary P. and Marla H. Burns
Michael F. and Christine 

Carolan
Ada and Joseph P. Carson
David C. K. and Anne W. Chan
S. Kumar and Uma  

Chandrasekaran
Michelle L. and Jeffrey Chang
William B. Chapman Jr. and 

Judy A. Chapman
Cecil C. and Virginia E.  

Chappelow
Daniel Chinn
Kevin C. Choong
David N. and Abbey R. Cook
Theodore W. and LaVaughn A. 

Craig
Matthew S. and Kathryn K. 

Croughan
Christopher and Mary Dateo
Clifford J. and Sonia R. De Cuir
Thomas A. and Cynthia X. F. 

Delfino
Douglas A. Devens and  

Jennifer Raeder-Devens
Ronald L. and Karen S.  

Dickenson
Michelle C. Douskey and  

Scott J. Olson
Rochelle C. and Robert M. 

Dreyfuss
Joseph S. Dunn
William E. and Ruth T. Dunn
Tarric M. El-Sayed
Charles Emrich
Louise M. Engleman
Robert Ettinger
John W. and Jean M. Fabera
Randall A. and Joyce E.  

Fischback
George and Cherry Fitzgerald
George M. Fohlen
Stanley W. Fong
Reyes M. Fragoso

Ellen K. Fujikawa
Shun C. and Juliana S. Y. Fung
Peter R. and Ann M. Gates
Frank P. Gay
Marina Goldfeld
Simon L. and Paula Goren
Gail L. Gray
Lara Avery Gundel and  

Peter Liederman
Jia Gwee
Marlin D. and Nancy M. 

Harmony
Steven and Sandy Hartford
Auda K. Hays
Mark and Laura Henderson
Jason Y. Ho
Richard W. Hoff
Robert B. and Lisa S. Holden
Elizabeth A. Holman
David V. Horak and  

Lois M. Shiozawa
Wendy Ng and Zhengjie Hu
James and Patricia Huntzicker
June Ikeda
Henry S. and Betty L. Kao
Isaac H. Kazato
Te P. and Lydia C. King
Paul A. and Tracy A. Klein
Mary and Thomas Kmak
Lisa W. Koszalka
Peter E. Koszalka
Kenneth W. Kraus
Deanne C. Krenz
Camey K. Ku
Stephen M. Lambert
David D. and Elizabeth Laws
Richard and Anne Lawton
Stephen R. Leone and  

Mary K. Gilles
Man Chiu Li and Mintong Chen
Koei-Liang Liauw
Karl and Jane Littau
Lawrence K. Lo
Francis J. Lovas
Aiping Luan and Jing Ye
Mary M. Mader and  

Jerome L. Debrosse
Isaac A. Mason
Randall and Kathleen Matthews
James and Catharine McHugh
Navin R. and Monica R. Melville
Marcia A. Middleton
Peter W. Miller
C. Bradley and Penny Moore
David W. Moreland
Arthur I. and Marya Morgan

donors to the college



The Berkeley Center for Green Chemistry (BCGC) is cele-
brating the conclusion of another successful Greener  
Solutions course, an interdisciplinary project-driven graduate 
class in which students work with corporate clients to  
develop greener solutions to specific sustainability challenges.

During the fall 2015 course, the fourth year it has been of-
fered, students worked with the software company Autodesk 
to develop safer and more sustainable resins for 3D printing. 
They also worked with the corporation Method Products 
to develop laundry detergents that work effectively in cold 
water and low-agitation wash cycles.

BCGC staff and faculty, including Marty Mulvihill, Meg 
Schwarzman, Tom McKeag and Heather Buckley, teach the 
Greener Solutions course. The instructors guide the stu-
dents by teaching them green chemistry design principles 
and how to incorporate knowledge from public health and 
other disciplines to solve problems.

The course is built on the idea that human health and envi-
ronmental sustainability should be considered from the begin-
ning in the design and manufacturing of a product. During 
the fall semester the students worked in groups and consulted 
frequently with their industry clients, developing their pro-
fessional skills. The students started by studying biomimetic 
design and learning how to look to nature for inspiration. This 

biological inspiration was evident in several of the solutions 
proposed for 3D printing and laundry detergents.

In December, nine graduate students from several different 
campus departments presented their results to an audience 
that included EPA officials, Autodesk and Method employees 
and campus faculty. The two student teams, one working for 
Autodesk and the other for Method, each presented several 
ideas for how to address their clients’ sustainability goals.

Two particular bio-organisms inspired the Autodesk 
team—the mussel and the oyster. Both are marine inver-
tebrates that must turn adhesive liquids into solids in their 
underwater habitat. The team’s challenge was to translate 
the chemistry of natural products used by mussels and 
oysters into new resins that reconciled the performance 
requirements of 3D printers with the need to find more 
benign chemical formulas.

Method was looking for something entirely different—a 
low-temperature laundry detergent for oil-stained clothes. 
Removing oily stains from clothes takes chemical, thermal 
and mechanical energy. Alternatives to harsh detergents, 
hot water and vigorous agitation not only increase the us-
able life of clothing, but also reduce energy use, one of the 
biggest costs of laundry operations.

The Method team crafted specifications that included the 
use of existing washing machines, cold water and biodegrad-
able, low-toxicity compounds. The solutions they proposed 
ranged from natural enzymes to an entirely new product 
idea—objects with oil-adhesive surfaces that could be added 
during the wash cycle to attract grease from clothes.

Autodesk, Method and the other participants at the presen-
tation were enthusiastic about the student proposals. Some 
of the class members may continue working with their  
industry clients outside the scope of the class. Billy 
Hart-Cooper, a Ph.D. student in the college (Ph.D. ’15, Chem), 
worked with Method as part of last year’s Greener Solutions  
course and now works with them as an independent con-
sultant. Another Greener Solutions alum, Justin Bours, 
helped this year’s students with their projects. He has been 
hired by Autodesk.

The Greener Solutions program received welcome support 
from their two corporate clients, Autodesk and Method 
Products, as well as from the sustainable chemical compa-
ny BioAmber. To support BCGC’s work, gifts may be sent to 
the UC Berkeley Foundation and designated for the College 
of Chemistry, Berkeley Center for Green Chemistry.

GREEN CHEMISTRY  
IN ACTION
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Robert T. and Susan N. Mullen
Stamatios Mylonakis
Danson E. Nguyen
David A. O’Brien
Henry C. and Mary E. Padgett
Edward J. and Deborah L. Palkot
Punit J. and Anuradha Pandya
Rudolph and Louise Pariser
Jinhee Park
Beverly A. Pawson
Joseph H. and Ann C. Pease
John S. and Cheryl P. Petersen
Bava Pillay
Justin and Sandra Plouffe
Jennifer Polse
Roland and Virginia Quong
Clayton Radke
Gurdeep S. and Kiran P. 

Ranhotra
Donald A. Rau
Elmer J. and Helen E. Reist
Mindy Rex and John Dischinger
Mark E. and Cheryl L. Rosen
Erik Scher
Arnold J. and Janice E. Seidule
John L. and Christina A. Shafer
Priya S. Shah and  

Arun Palakurthy
Stephen and Lila Shain
Susan T. Sharfstein and  

Joseph J. Shiang
Anita J. Shaw
Linda Young and Steven Sibener
Linda C. Slider and  

Gunther H. Dieckmann
John A. Smegal
Gerald and Marilyn Smolinsky
Jeffrey P. Solar and  

Rosalyn R. Furukawa
Drew V. Speer
David F. Starks
Frank S. Stephens
Catherine M. Marbach and 

James S. Symanski
Sugihiko Tada
Jeffrey P. and Katherine Tane
David M. and Melanie A. Tellers
Michael J. Torres
Kenneth S. and Roberta K. Toth
Trudy S. Tuan
Jack Van Den Bogaerde
Joseph J. Vegh
Thomas B. and Karen K. Vickroy
Deane S. Walker and  

Virginia Monge
Alexandra Weaver

Gerard Vurens and  
Siok-Hui H. Wee

Phillip A. Wilmarth and  
Janis Shampay

Joshua S. Wittenberg
A-Young M. and Robert W. 

Woody
Gordon and Evelyn Wozniak
Sue and Wen H. Wu
Katsumi and Elby G. Yamamoto
Christine C. Yap and  

Roop Singh
Albert Yee and Jie Yu
Shan J. Yeh
Jane Yieh
Qinhai Zhang and Lili Shen
Ji Zhu and Wei Zhao

Tobias Club
$250 to $499

Irshad and Fauzia Ahmad
John D. and Rebecca N. 

Arenivar
Don W. and Elizabeth Y. Arnold
Kevin T. Austin
Carole and Burke Baker
Craig P. Baskin
Susan N. Behrens and  

Mark L. Feichtenbiner
Stacey F. Bent and  

Bruce M. Clemens

Dawn M. Bernardi and  
Mark W. Verbrugge

Mukund Bhakta
Richard N. Biagioni
Herbert M. Blann and  

Carolyn F. Parrish
Greg Bokinsky
Marie T. Borin and  

Michael D. Burdick
Cathy and Brian B. Brady
Timothy N. and Susan Z. 

Breece
David N. Brossard and  

Sally Beck
James Takasugi and  

Karen Brown
Edward P. Bruggemann and 

Susan Madorsky
Barbara L. and James H. Bryan
Patrick S. Bupara
James D. and Barbara A. Burke
Frederick L. and Janet A. Burnett
Halbert and Anne Carmichael
Ronald M. and Lee A. Carn
Joan K. Frisoli and  

Harry E. Cartland
Bill and Crystal Casteel
Allan R. and Mary Ann  

Champion
Chu-An Chang and  

Kai-Ling Hwang
Jeanne C. Chang
Mu Jung Chen and  

Ching H. Chen

Alice Chen Rico and  
Rudolph J. Rico

Danny Chen
Shuangshuang Chen
Shirley and Allen Chew
Randall L. Chin
Cheng-Yi Chou
Jean C. Chen and Andrew C. Chu
Yong-Hwee Chua
Donald R. F. and Joan W. 

Cochran
Anthony M. and Angela M. 

Contreras
John E. and Lori A. Crider
Tom and Elizabeth Dao
Richard W. and Yvette Dionne
Jay and Dora Downey
Lawrence H. and Ellen K. 

Dubois
Mary L. Eaton
Douglas R. Edwards and  

Michelle Guilette
Ilya Elyashkevich
Stephen N. and Julia L. Falling
Edward C. Fan
Paul E. Bigeleisen and  

Laurie P. Farber
Richard and Erika Feller
Kenneth G. Felton
Judith A. Fink and  

Robert Munyon, IV
Dennis D. and Joan H.  

Flaherty
Maria E. Forsuelo

(l. to r.) Martin and Karen Weiner join their cousins Agnés and Alan Mendelson as the Mendelsons are honored 
at the Builders of Berkeley event.
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Cynthia M. Friend
Doug T. Fung
Hubert Gasteiger
Kevin R. Geurts and  

Angela R. Smith
Vera V. Mainz and  

Gregory S. Girolami
Avery and Nancy Goldstein
Frederick and Susan Green
Joseph M. Greendorfer
Laura J. and Gary A.  

Greenfield
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When chemistry professor Heino Nitsche died suddenly on 
July 25, 2014, it was a powerful loss for his wife, Martha  
Boccalini. But even in her grief she realized Heino’s death also  
left a big hole in the lives of his students. Martha has kept 
in touch with them, and recently she reached out to provide 
assistance to the students and their colleagues through a gen-
erous gift to the Chemistry Graduate Life Committee (CGLC).

The CGLC is a joint student-faculty committee with the mission 
of improving the life of chemistry graduate students. It provides 
peer mentoring, plans social events, advocates for graduate stu-
dent wellness and coordinates recruiting weekends. The CGLC 
also sponsors the weekly Friday afternoon “ChemKeg” on the 
plaza, an event that Heino relished attending.

Martha and Heino married in 1989, while he was a group leader  
at LBNL. When Heino returned to his native Germany in 1993 
to head a nuclear science institute, Martha accompanied him. 
The couple came back to the Bay Area in 1998 for Heino’s  
new appointment at LBNL and the College of Chemistry.

Martha is a talented artist and calligrapher (see art above). In 
the last several months, she has learned more about nuclear 
chemistry and the work of Heino and his colleagues. 

In March, 2015, Martha attended the national conference of 
the American Chemical Society, where, in Heino’s mem-
ory, she received the Glenn T. Seaborg Award for Nuclear 
Chemistry. Heino was recognized for the “first chemistry 
of bohrium and hassium, the first confirmation of element 
114, and fundamental behavioral studies of actinides in the 
environment.”

A GIFT FOR GRADUATE LIFE
In September, Martha attended the 2015 Migration Confer-
ence in Santa Fe, NM. The biannual Migration Conferences 
provide an international forum on chemical processes that 
control the  
migration behavior of actinides and fission products in natural 
aquifer systems. Heino was honored at the conference banquet.

Richard Wilson, one of Heino’s first students, helped solve 
a vexing problem for Martha—what to do with his beloved 
1983 Mercedes Benz 280E. Says Martha, “We had the 
car shipped to Germany for our stay there, and then back 
with us to the Bay Area. Even though it was 33 years old, I 
couldn’t bear the thought of scrapping it or seeing it being 
driven around town by a stranger.”

She contacted Wilson, who is now a research scientist at  
Argonne National Laboratory near Chicago. He was delighted 
to take the car, which brought back many fond memories 
for him. Says Wilson, “Heino was more than a doctoral 
adviser, he became a trusted confidant and friend. I don’t 
want to say that he was like a father, I have one of those, but 
he was pretty darn close.”

One of Heino’s last students is Jennifer Schusterman, who is 
now a postdoc at Lawrence Livermore National Laboratory.

Notes Schusterman, “I feel very lucky to have had Heino as 
my Ph.D. adviser for four years. He truly embraced being 
a mentor to his students. He made sure that we knew the 
fundamental experimental methods, but also pushed us to 
expand our creative thinking and challenge ourselves.”

Through Martha’s generosity to the college, the legacy of 
Heino’s caring for students will continue.

Martha Boccalini (center) receives the Glenn T. Seaborg Award for Nuclear 
Chemistry on Heino Nitsche’s behalf at the March 2015 American Chemical 
Society conference.
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Victoria and Terry (Ph.D. ’85, Chem) Rosen with Doug Clark as the Rosens are recognized as Builders of Berkeley.
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INVESTING IN RESEARCH SUPPORT
In 1911, prior to joining the College of Chemistry as a faculty 
member and dean, G.N. Lewis suggested to UC President 
Wheeler that the university fund the construction of a new 
chemistry building to include laboratories, offices and a 
machine shop.

Lewis also recommended increased funding both to hire 
additional faculty, assistants, a machinist and a glassblower, 
and to purchase research and shop equipment. Only after 
Wheeler agreed, did Lewis come to Berkeley and begin his 
lifelong task of creating the best chemistry and chemical 
engineering research institution in the world.

The college shops quickly became a critical resource for 
scientific discovery, and remain so today. For more than a 
century the shops have helped design, develop and construct 
research equipment and laboratory facilities. Today the 
shops provide R&D support totaling more than $2 million 
annually in labor and material recharges.

But maintaining this tradition of excellence is becoming 
harder and harder. As the state of California has begun to 
disinvest in the University of California, short-sighted bud-
get cuts have devastated the college shops and many other 
research support centers on the Berkeley campus.

It has been 18 years since the college shops last received 
state funding for upgrading technology and replacing equip-
ment. In the shops, equipment has long exceeded its useful 
life. Some of the equipment dates back to WWII, and some 
of that was military surplus when purchased. Shop machin-
ists continue to replace worn bearings, rebuild vacuum 
tube-controlled equipment and repair computer mother-
boards on milling machines.

In this era of budget cuts, the college shops have not been 
able to take advantage of advances in technology like 3D 
printing, laser and plasma cutting, electronic discharge  
machining, and water jet cutting. Says shops manager  
Norman Tom, “We spend too much of our time figuring  
out how to use broken and obsolete equipment instead  
of facilitating the innovations of our researchers.”

To address these challenges, Dean Douglas Clark has 
committed to establishing the Center for Excellence in  
Research Innovation Support (CERIS). CERIS will rebuild 
and advance the college’s R&D support infrastructure.

The college has begun fundraising efforts for purchasing 
modern shop equipment, upgrading technology and replac-
ing obsolete equipment. In addition to serving the college, 
shop technical services will be offered to other campus 
users, private industry and the community.

As an integral part of the campus research innovation eco-
system, CERIS will offer state-of-the-art shop technical sup-
port to experimental research, campus innovation initiatives, 
incubators and startups.

CERIS has also established a partnership with an education 
outreach program in Engineering. Shop staff will work with 
engineering undergraduates in work-study positions. These 
engineering students will have an opportunity to apply their 
classroom learning in a real-world environment in support 
of cutting-edge research.

Through CERIS, the college will build upon the Lewis-era 
legacy of supporting excellent research with excellent shops 
and provide a vital missing piece in the campus research in-
novation ecosystem. Technical support will be considered an 
investment in research success, rather than another expense 
to be cut. CERIS will set the standard for creating innovation 
through strategic long-term investment in research support.

For more on CERIS, see twitter.com/CERIS_UCB

Machine shop manager Eric Granlund 
with a WWII-era vertical lathe. 
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donors to the college
Colin Tice and  

Adrienne Minecci
Lydia T. Tien and  

David W. Sandford
Sandra J. Tillin
Roger C. Tim
Talar Tokatlian
Jeffrey Y. Tom
Katherine T. Tran
Eric P. Trautman
Michael Trenary and  

Wendy Greenhouse
Gail A. and Gerald L. Trimble
Dallas Wisehaupt and  

Jennifer Tripp
Dale and Helen Elaine  

Trowbridge
Grant J. Trudeau
David and Julie Uehling
Raymond and Jacqueline 

Underberg
Marie T. Ung
John and Ruth Unik
Ricardo and Lynne Unikel
Mehdi Varasteh
Naveen Venkatesan
David J. and Catherine E. Vieira
Susan R. Vigano and  

Martin L. Privalsky
Hagar Zohar and Justin Virgili
Shreshta Madaan and  

Nihir Waghela
Gregory and Connie Wagner
Kevin P. Wallis
Kai Wang and Ratna J. Oetama
Lisa Wang
David C. Ware
Warren S. and Kathleen E. 

Warren
Myron M. and Claire C.  

Warshaw
Karen M. Webster
Donald and Mary Wedegaertner
Szu Tsu Joseph Wei
Bruce H. Weiller
Robert F. and Rita K. Weimer
Peter H. Wendschuh and  

Ann Eisner Wendschuh
Michael E. Wenninger
William and Anne Wernau
Irene and Gregory West
Charles and Debra White
Jay and Kay Wiesenfeld
Hans Wijffels-van Elderen and 

Ineke van Elderen
Martha Ann and Ken Wilkinson

Arthur M. and Judy Winer
Richard E. and June E. Wolf
Chung M. Wong
Margaret A. Wong
Sharon M. Wong
Stephanie A. Wong
Wendy W. Wong
Joseph C. Woo and the late 

Mabel A. Woo
John D. Wordie
George S. Wu
Jeffrey Wu
Ying Wu and Dan Shi
Masaki R. Yamada
Michael K. Yamada
Edward S. Yang
Eric Pao Yan Yang
Grace H. Yap
Vincent J. Yeh
Jennifer R. Yen
Shao-Yuen and Cecilia Z. Yuan
James M. Yunker
Hakeem S. Yusuff
Richard N. and Susan L. Zare
Frederick Zee

Honor Roll
$99 and below

Seymour J. Abrahams
F. Jay Ackerman and  

Josephine Vamis
Jesse W. and Sallie O. Adams
Aman J. Agrawala
Saeed K. Alzghari
Benjamin An
Thaehoon An
Renan E. Aparicio
David N. Arnosti
Zaid A. and Janice Astarabadi
Claudia E. Avalos
Jae H. Bae
Younjue Bae
Ara and Anna Bagdasarian
Joseph K. Bailey
Wenyuan Bao
David A. Barry
Ayelet Benjamini
Samil Beret
Pauline N. Berkow Kauffman 

and Ronald Kauffman
Andrew F. Bernabe
Asmit Bhowmick
Julian P. Bigi

PLANNED TECHNOLOGY UPGRADES 
($1.9 MILLION TOTAL)

• Water Jet	
• 3 Axis Vertical Machining Center (VMC)	
• 5 Axis VMC		
• VMC Tooling				  
• CNC Lathe				  
• CNC Lathe Tooling			 
• CAD /CAM Software			 
• CAD/ CAM Hardware			 
• Fused Deposition Modeling 3D Printer	
• Stereolithographic 3D Printer		
• Direct Metal Printing 3D Printer		

MAJOR RESEARCH ADVANCES MADE 
POSSIBLE BY COLLEGE OF CHEMISTRY 
SHOPS

• �Giauque (Nobel prize)  
Low Temp Lab equipment

• �Y. T. Lee (Nobel prize)  
Crossed molecular beams machine

• �G. Pimentel 
Mars Mariner 6 & 7 IR spectro- 
photometers

• �NASA 
Mars MAVEN project in conjunction  
with Space Sciences Laboratory

• �G. Somorjai 
SEM and STM for surface chemistry  
and catalysis

• �R. Mathies 
DNA sequencing, Human Genome  
project, lab on a chip

• �D. Clark 
bioassay chips and drug screening

• �A. Pines 
advanced NMR and MRI applications
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Jon M. Bowers
H. Leon and Hattie G. Bradlow
Thomas L. and Lillian I.  

Bregante
Peter J. Brewer
Judith B. and Marc B.  

Bourzutschky
Margaret E. Brown
Douglas R. and Colleen G. 

Burns
Mark E. Bussell
Anne Cahn
Stephanie W. Cai
Thu T. Cao
William M. Carpenter
John and Sarah Carroz
Ricardo Carvallo
David E. Casas-Mao
Fuat E. and Laura Celik
Colin F. Cerretani
Jeffrey J. and Julie A. Chalmers
Bryan Chan
Diva S. Chan
Tsai-Ling and E-Shih Chane
Angela Y. Chang
Jason W. Chang
Jesse Chang
Victor Chau
Steven A. Chavez
Ernest L. Chen
Jiehao Chen
Pei-Shiun Chen

Pin and Trina P. Chen
Qidi Chen
Shu T. Chen
Yufei Chen
Jodie K. Chin
David S. Chiu
Charina L. Choi and  

Jonathan Chou
Jae H. Choi
Kevin W. Choi
Yeon S. Choi
Kerry L. and Jeffrey M. Cogen
Norman Cohen
Edoardo Colasante
Grace O. and Stephen E. 

Connell
Joseph L. Cooney
Hal and Carol Cooper
Steven E. Copley
Michael P. Coyle
Milton P. Crossen
Michael A. Cunningham
Geoffrey and Gail Dafforn
Janis M. and Ned T. Dairiki
Laurie and Richard  

deCastongrene
Ric and Janice Del Mar
Jessica M. Demeyer
Dustin W. Demoin
Li S. Deng
Herbert X. and Barbara J.  

Di Grazia

Vivian T. Dien
Thien M. Do
Bonnie G. Domigan
Juan E. Dominguez
Deirdre H. Donaldson
Sumin Dong
Jessica D. Douglas and  

Matthew Drazba
Irena Dragojevic
Dennis J. Dunnigan Jr.
Robert P. and Kathleen L. 

Dutton
John W. and Marlene J.  

Eastman
David Eichhorn and  

Judith Gordon
Debbie G. Elefant
Karen Elliott
Alan S. and Libby A. Emanuel
Suzanne Emberton
Chariya and Richard Ernst
Irving P. Everett Jr.
Xue Fan
Jack P. and Suzanne T. Finney
Mark and Samone Fischer
Valerie P. and John G. Florez
Ian Forsman-Kendall
Hugo F. Franzen
Michael L. and Rodina  

Frederick
Tingting Fu
Prasad and Suvarna Gadgil

Jingyun Juliana Gao
Miguel A. Garcia
Craig Gates
John Gavenonis
Susan Gentes
Steven M. George and  

Margaret Tobert
Edward G. Gillan
Michael D. and Muriel  

Gillespie
Rahul Goel
Grace K. and Edward K. Goo
Natasha Gorbatenko
Daniel M. and Julie E. Gorecki
William H. Green Jr.
Edmund M. and Deborah V. 

Green
Michael L. Greenfield
Graham B. Griffin and  

Tali Paransky Griffin
Joan K. and Stanley A. Gross
Sunny Grotsky
Mason J. Guffey
David Gygi
James N. and Claire J. Haag
Shelby O. Haase
Kandi Branch-Haertle and  

the late William Haertle
Gregory J. and Lucia R. Haet
Sherry and Richard Hamlin
Sheng Han
Elizabeth M. Haning
Mark Hasegawa and  

Irene Griff
Alan K. Hauser
Jennifer He
Tina B. Heath and  

Jeramy Heath
Bruce M. and Laurie B. Henkin
Scott F. Hickey
Sidney M. Hill
Huong T. Ho
Sandra Hoh
Nancy Johnsen Horton and 

John D. Horton
Haiyun Hou
Kevin J. Hou
Amy R. Howard
Helen M. Hoyt
Debera Hsiao
Lillian Hsueh
Daniel and Daphne Huang
Camden R. and Jayne A. 

Hubbard
Joan A. and Joe R. Humphreys
Sonya R. Hunter

Students gather on the chemistry plaza during Autumnfest.
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Loc T. Huynh
Jonathan K. Ida
Lockie Ieong
Geoffrey L. Irawan
Nare Janvelyan
Janice S. Javier
Laura M. Weiden and  

Matthew K. Jeung
Dan Jiao
Lessie Johnson
Brian and Stephanie Johnston
David M. and Tamala R. Jonas
Berardo Jurado and Miriam 

Miranda-Jurado
Nienko Kan
Shakti and Anurag Kashyap
Kenji Kawaoka and  

Suzanne P. Clark
Michael A. Kay
Jennifer A. Keene
Kathleen Keh
Joan Chao and  

Jeffrey C. Kelterborn
Kimberly A. Kennedy
Ping K. and Angela K. Kho
John S. Killian
Michael J. Klein
Abigail S. Knight
Anne E. and Roland J. Koestner
Maria B. and Cort G. Kormos
Wade M. Kornegay
Bettie H. Kornegay
Jerry and Cynthia Kramer
Thelma W. and George A. 

Kromhout
Ajay and Krista Kshatriya
Yat-Ping R. and Man W. Kwan
Yen M. and Joseph M. Kwok
Brendan J. Lafferty
Peichen Lai
Steven Y. Lai
Jason N. Lam
John and Carol Lathrop
Keely P. Lauber
James Laxamana
Thanh N. Le
Thao Le
Thomas K. Le
Ivan H. Lee
Il Hyung Lee
Iris K. Lee
Ka Chai Lee
Marvin Lee
Randall Y. and Jung M. Lee
Youjin Lee

Pamela J. Leong
Eliza-Beth W. Lerch
Ping S. Leung
Suzanne Kam-Cee Leung
Guoxin Li
Shuai Li
Xiaoyi Li
Yiran Li
Royce Liang
Zuohua Liang and  

Jianjun Zhang
Eunhee Lim
Christina Lin
Gene C. Lin and TinhVan Diep
Gigi L. Lin
Ren-Chih and Jon R. Lin
Li-Chiang Lin
Monica C. Lin
Rachel Ling
Alice Y. and George T. Liu
Matthew J. Liu
Lawrence and Stephanie 

Loomis-Price
Lientra Q. Lu
Felix Lu
Henry S. Luftman and  

Patricia A. Luftman
Jerome A. and Maria Cristina 

Lukes
Huy Ma
Richard and Susan MacPhail
Ronald A. MacQuarrie
Rajinder K. Mahendroo
Rohit and Trusha Mair
Nadia C. Maliki
Hillary S. Malle
Suzanne E. Malloy
Marguerite G. Mammon
Malgorzata Marjanska
Samuel S. Markowitz
Toby and Jason Massman
Laura M. McCaslin
Juleh S. and Kevin McLintock
Adam L. Meadows and  

Christina J. Lee
Neha Mehta
Armen Mekhdjian
Ali Mesbah
J. Hoyt Meyer
David R. and Sally B. Miller
Laura C. Miller
Julie A. and Scott Mobley
Wilson Mok
Gina M. Moller
Morgan M. Monroe
Genny G. Moo

Terry W. Moody
Gregory M. Moore
Riley S. and Traci M. Moore
Fukiko Mae Morita
Eric A. Muller
Susan J. Muller
Martin Mulvihill and  

Nilofar Gardezi
Bradford P. Mundy
Thomas F. Murphy
Natarajan Muruganandam
Edward C. Myers
Chudi O. Ndubaku
Nathan R. and Erika E. B. 

Neale
Michael Nechayev
Matthew A. Nersesian
Kenneth R. and Barbara A. 

Neuberger
Ronald E. Neulinger
Huy A. Nguyen
Sean S. Nguyen
Son C. Nguyen
Tam V. Nguyen
Tuong T. Nguyen
Bonner Nishida-Chaykovsky 

and Mark Chaykovsky
Mary Novie and Cary Hersh
Jeremy T. O’Brien
Yoobin Oh
Han E. Ong
Kevin Y. Ong
Charles L. and Marion W. 

Orman
Drew E. Paran
Jeong H. Park
Samuel Park
Yirang Park
Sanum N. Patel
Michael and Mary Pavilonis
Matthew Pavlovich
Dragutin Peric and  

Debric Kobayashi-Peric
Eric S. Peterson
Gert E. Philippi
David E. Philippides
David A. Philipps-Moses
Gregory S. Phillips
Joseph P. Phillips
Ali Pirasteh
Robert D. Place
John and Judi Pohl
Josephine Pokrzywa
Crystal E. Pollock-Dove
Morgan C. and Cindy R. 

Ponder

Paul S. Poon
Sean K. Poust
Marion L. Power
Arjun Prabhakar
William A. Prabowo
John M. and Susan Prausnitz
Syvia S. and George B. Prozan
Susan M. Puglia
Barbara L. Queen
Shanti M. Rajan
Barbara M. Ray and the late 

Edward E. Ray
Barbara A. Reisner and  

William F. Tompkins
James B. Riggs
Gary L. Robison
Glen Amos Rogers
Eric P. Ruby
Rory Runser
Joel and Susan Russell
Thomas K. Murphy and  

Amelia A. Sadowsky
Sanford A. Safron and  

Penny J. Gilmer
Reyu Sakakibara
Ivan Salim
Ryan Sawadichai
Matthew I. and Rebecca 

Scheck
Jacob P. Schlegel
Pamela Scribner
Rachel E. Sellon
Shaya Shahsavarani
Saronita Shalimoon
Franklin Shih
Catherine J. and Ronald W. 

Shishido
Nicholas S. Siegele
Leslie Silvers
Amandeep Singh
Steven W. Sinton
Jessica M. Smith
Lauren N. Smith
Kim A. Solania
Richard C. Solem
Joseph Sonnenberg
Tonn Soohoo
Kathryn M. Sosnak and  

Konstantinos A. Goulas
David Spiciarich
Walter A. Stark Jr.
Sarah G. Stewart
Joan L. and Craig B. Stone
Cynthia P. Su
Jessica K. Su
Yude Su
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donors to the college
Karen Sugano
Dhea Suseno
Geza Szigethy and  

Suhaida A. Selamat
Victor D. and Betty B.  

Szteinbaum
Dolores S. Taller
Nicole O. Taylor
Yue Teng
Nicholas E. Terzakis
Shawn D. Thornton
MacKenzie A. Thorpe
Erin Tjahjono
Annisa Tjoe
Ekaterina Tkachenko
Wesley M. and Jo Toy
Sandor and Magdolna Trajmar
Nhu L. Tran
Thanh X. Tran
Piper L. and Brian R. Trelstad
Hung Truong
Tiffany Tsan
Chia-Chi Tuan
Danielle Tullman-Ercek and 

James Tullman
Dimitri Umpriani
Eric M. Uribe
Renee van de Griend and 

David Cameron
Russell Blackadar and  

Susan Van Hise
Mathias N. and Cornelia  

van Thiel
Nora Vargas
Prashanth Venkataraman
Vianca V. Vianzon
Gil and Carmencita Villanueva
Lara Voelker
Shruti Waghray
Katherine Walton-Vecchio
Pam Wang
David K. Warland and  

Patricia Pesavento
Kira A. Watkins
Shanice R. Watts
Kaitlyn M. Weeber
Robert and Cheryl Weisenmiller
Bruce and Linda Whipperman
Lindsey E. Whitley
Nina Widjaja
Yih Y. Wie
Juwita Wijaya
Thomas F. Willems
Richard E. Wilson
William G. Winegar
Kevin B. and Julianna C. Wong

Eric K. and Debra Y. Wong
Jaclyn M. and Curtis A. Wray
Jingting Wu
Ruihong Xiao
Janice H. Xu
Masatoshi Yamaguchi
Gary H. Yamamoto
Chiao Yang
Gilbert H. Yang
Guang Yang
Liub-Chii Yang
Laura Yee
Geibao Yin
Harry and Elsie Yip
Sasha Yogiswara
Brian S. Yoo
Isu Yoon
Catherine C. Diep and  

Bill D. Young
Eric P. Young
Zhenfeng Yu
Tina Zeng
Danyun Zhang
Jianli Zhang
Tianjiao Zhang
Wenjun Zhang
Wan P. Zhao
Effie Y. Zhou
Georo Zhou
Stephanie Zhou
Eric F. Zhu
Jieling Zhu
Zhongwei Zhu
John and Renate Zinn
Qi Zuo

Benjamin Ide 
Wheeler Society
The following have commu-
nicated to us their intention 
to include the College of 
Chemistry or the University 
of California, Berkeley in 
their estate plans through 
some form of planned gift.

Raul E. Acosta and  
Selma Gluck-Acosta

David and Beverly Altman
Charles E. Auerbach
Robert and Wendy Bergman
John H. Birely
Marshall Blann

Robert J. Carr
Sunney I. Chan
Nirmal and Ellen L. Chatterjee
Phyllis S. Chiado
T. Z. and Irmgard Chu
Morrison Chun
Robin D. Clark and  

Mary Mackiernan
Warren E. Clifford
Douglas H. Cortez
Frank G. Delfino
Richard P. Dodge
Gus D. Dorough
Clelland R. Downs
Lois J. Durham
Martha Dutro
Darrell C. Feay
Lucia M. Feng
Dwight A. Fine
Warren W. Flack
George M. Fohlen
Peter C. Foller
Philip R. and Kathryn Friedel
Kai-Ye Fung
Anna Gatti
William and Janet Gerhardt
Cheri R. Hadley
Susie Hahn
B. Neal Harman
Clayton H. Heathcock
John F. Heil
Eleanor M. Holland
Clinton and Joji Holzwarth
Steven M. Hornstein
Richard W. Hyman
William B. Innes
Nissen A. Jaffe
Anne C. Johnson
Stephen and Elizabeth Johnson 
Fred B. and Marcia A. Kirby
Kevin A. and Bree L. Klotter
Thomas A. Koster
Lance M. Krigbaum
Silvanus S. Lau
Joe B. Lavigne
Lillian Lessler
Louisa Ling and the late  

Tony Ling
Catherine S. Ma
James R. McCabe
John M. McDonald
Heinz Mollet
C. Bradley and Penny Moore
Joy M. Ohara
Rodney M. and Jeanne V. Panos

Marjorie Pape Crandall Pearce
Darwin R. Poulos
Raymond A. Pritchard
John A. Ragan
Robert G. Reynolds
Milton H. and Ethel M. Ritchie
Glen Amos Rogers
Michael S. Ross
Ann Hollins Sadler
Harry N. and Jane L. Scheiber
Fred W. Schernig
J. S. Paul Schwarz
Hugh C. Silcox
Henry B. Sinclair
Ella Jane and the late  

John R. Skinner
Nora G. Smiriga
Bernald S. Smith
Clinton D. and Sharon Snyder
Frank B. Sprow
Bruce E. and Susan J.  

Stangeland
Andrew Streitwieser and  

Joyce C. Hessel
Theodore A. Tanabe
Anne F. Thacher and  

Anson B. Thacher
William Tolman
James A. Trainham and  

Linda D. Waters
Roger D. van Zee
James P. Vokac and  

Stacey T. Baba
Thomas L. Westman
Rita Wieland
Roger G. and Molly W.  

Williams
J. Michael Word and  

Cate Stewart
Gary W. Zellweger
Robert D. Zimmerman

Tributes
Gifts have been made in 
honor of:

Prof. Paul A. Bartlett
Prof. Robert G. Bergman
Mr. Joel Boussert
Ms. Kelly Boussert
Dr. Tun-Li Chen
Ms. Kelly Eaton
Prof. Clayton H. Heathcock
Dr. Lee Hsu
Prof. C. Judson King
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The following individuals assist-
ed the college in fundraising and 
other efforts in 2014-15.

Alumni and Friends
Mike K. Cheng (B.S. ’77, ChemE)
Thomas G. De Jonghe (M.S. ’73, ChemE)
Dean C. Draemel (B.S. ’70; M.S. ’75, 

ChemE)
Peter C. Foller (B.S. ’74; Ph.D. ’79, 

Chem)
David S. Gee (B.S. ’76, Chem)
Lara Avery Gundel (Ph.D. ’75, Chem)
David E. Kepler II (B.S. ’75, ChemE)
Alan C. Mendelson
Timothy L. Montgomery (B.S. ’73, 

ChemE)
Joon S. Moon (Ph.D. ’64, ChemE)
Walter H. Moos (Ph.D. ’82, Chem)
Terry J. Rosen (Ph.D. ’85, Chem)
Jane L. Scheiber
Virginia G. Schultz (B.S. ’66, Chem)
Steven F. Sciamanna (B.S. ’79; Ph.D. ’86, 

ChemE)
Charles V. Shank
Ronald E. Silva (B.S. ’77, Chem)
Bruce E. Stangeland (Ph.D. ’67, ChemE)

Students
Rahul Batra (B.S. ’16, ChemE)

Shivya Bansal (B.S. ’16, ChemE)

Daniel J. DeGabriele (B.S. ’15, ChemE)

Dante Eisele (B.S. ’15, ChemE)

Makoto Lalwani (B.S. ’15, ChemE)

Casey K. Lee (B.S. ’15, ChemE)

Nicholas Z. Lue (B.S. ’15, ChemBio)

James C. MacDonald (B.S. ’15, ChemE)

Gregory Moore (B.S. ’15, Chem Bio)

Maureen B. Morla (B.S. ’15, ChemE)

Michael Nechayev (B.S. ’15, Chem)

Yirang Park (B.S. ’15, ChemE)

Sanum Patel (B.S. ’16, Chem)

Sonal Rangnekar (B.S. ’15, ChemE)

Mason Chan Scott (B.S. ’16, ChemE)

Amandeep Singh (B.S. ’15, Chem)

Mitchell T. Srimongkol (B.S. ’15, ChemE)

Josephine Ung (B.S. ’15, Chem)

Vianca Venzon Vianzon (B.S. ’15,  
ChemBio)

Jingting Wu (B.S. ’16, ChemE)

Edward Sihua Yang (B.S. ’15, ChemE)

Jay Yostanto (B.S. ’16, ChemE)

Volunteers

College of Chemistry degrees in parentheses

College Advisory 
Board  
2014-2015

Vikram Bajaj (Postdoc, Chem) 
Google Life Sciences

David S. Bem 
The Dow Chemical Company

Sunney I. Chan (B.S. ’57, ChemE; Ph.D. ’61, 
Chem) 
Caltech, emeritus

Nirmal Chatterjee (M.S. ’68; Ph.D. ’71, ChemE) 
Air Products and Chemicals, retired

Dirk Demuth 
BASF Corporation

James Foster (B.S. ’84, ChemE) 
The Clorox Company

David Hemker  
Lam Research Corporation

Herbert H. Hooper (Ph.D. ’90, ChemE) 
Ampersand Capital Partners

M. Ross Johnson (B.S. ’67 Chem; Postdoc, Chem) 
Parion Sciences, Inc.

Yuan T. Lee (Ph.D. ’65, Chem)  
Academia Sinica and UC Berkeley, emeritus

John H. Markels (Ph.D. ’93, ChemE) 
Merck & Co., Inc.

Gary M. Masada (B.S. ’66 Chem) 
Chevron Corporation, retired

Alan Mendelson 
Latham & Watkins, LLP

R. Andrew Ramelmeier (Ph.D. ’89, ChemE) 
Portola Pharmaceuticals

Terry J. Rosen (Ph.D. ’85, Chem) 
Arcus Biosciences

Georgieanna Scheuerman (Ph.D. ’80, Chem) 
Chevron Energy Technology Company 

Charles V. Shank 
UC Berkeley and LBNL, emeritus

Ronald E. Silva (B.S. ’77, Chem) 
Fillmore Capital Partners, LLC

James A. Trainham (B.S. ’73; Ph.D. ’79, ChemE)   
JDC Phosphate, Inc.
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Dr. Deanne C. Krenz
Prof. Yuan Tseh Lee
Ms. Christine S. Liu
Ms. Dai-Lian Liu
Prof. William H. Miller
Prof. Kenneth N. Raymond
Mrs. Mary Ann D. Saegebarth
Prof. Andrew Streitwieser Jr.
Ms. Amy Teng
Mr. Dante M. Valdez Jr.
Mr. David A. and Ms. Laureen 

Whitley

Gifts have been made in 
memory of:

Mrs. Ruby Fay Abrahams
Mr. Samuel A. Abrahams
Mr. Eric B. Abramson
Ms. Swetha Akella
Dr. Benjamin P. Boussert
Prof. James Cason Jr.
Mr. Antonio T. Chong
Prof. Robert E. Connick
Prof. William G. Dauben
Mr. Heinz Heinemann
Mr. Joseph D. Hill
Prof. William L. Jolly
Mrs. Margaret Jorgenson
Prof. George H. Jura
Dr. Arnold A. Liebman
Mr. Tony K. Ling
Prof. Bruce H. Mahan
Prof. Heino Nitsche
Prof. George C. Pimentel
Dr. Paul B. Plouffe
Mrs. Daisy Y. Quan
Mr. Jack Quan
Prof. Henry Rapoport
Dr. Homer E. Rea Jr.
Dr. Klaus A. Saegebarth
Mr. Pierre E. Sawaya
Prof. Glenn T. Seaborg
Dr. Mitchel Shen
Mr. Clayton C. Shepherd Jr.
Mr. George D. Snider
Mr. Peter G. Spontak
Ms. Elise C. Stone
Prof. Herbert L. Strauss
Prof. Charles W. Tobias
Dr. Lee K. Tong
Prof. Theodore Vermeulen
Ms. Mildred K. M. Wong
Ms. Cynthia Yieh
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Gifts of $100,000 
and above
The Camille & Henry Dreyfus 

Foundation, Inc.
Chevron Corporation
The Dow Chemical Company 

Foundation
The Educational Foundation 

of University of Science and 
Technology of China

The Heising-Simons Foundation
John Stauffer Charitable Trust
King Abdulaziz University
Ruhr-Universitaet Bochum
Alfred P. Sloan Foundation

Gifts of $50,000 to 
$99,999
Academia Sinica
Asahi Kasei Corporation
Lam Research Corporation
LIGTT
The David & Lucile Packard 

Foundation
Pitzer Family Foundation
Warren and Katharine  

Schlinger Foundation

Gifts of $25,000 to 
$49,000
American Chemical Society
Bristol-Myers Squibb Company
Merck Manufacturing Division
The National Academies
Samsung Advanced Institute 

of Technology
TechFutures
Whittier Educational  

Foundation

Gifts up to $24,999
AbbVie Inc.
Aspira Scientific
BP Biosciences
Eastman Chemical Company
Exxon Mobil Corporation
Fillmore Capital Partners, LLC
Bill & Melinda Gates Foundation
Jasco, Inc.
Kaken Pharmaceutical Co., Ltd.
Organic Syntheses, Inc.
Proctor & Gamble
Genentech, Inc.
Strem Chemicals, Inc.
Tesoro Corporation
UC San Diego
Volkswagen AG

Matching Gifts
3M Foundation
Adobe Systems, Inc.
Agilent Technologies, Inc.
Air Products Foundation
Allstate Foundation
Altria Group, Inc.
American Endowment  

Foundation
Bank of America Foundation
BASF Corporation
Baxter International Foundation
Bingham Osborn Scarborough 

Foundation
Bridgestone/Firestone Trust 

Fund
Bristol-Myers Squibb Foundation
Celanese Corporation
The Schwab Fund for Charitable 

Giving
Chevron Corporation
Cisco Systems Foundation
The Clorox Company Foundation
ConocoPhillips Company
The Dow Chemical Company 

Foundation

eBay Foundation
Eli Lilly & Company Foundation
Exxon Mobil Foundation
Fair Isaac & Company, Inc.
Fidelity Charitable Gift Fund
GE Foundation
GlaxoSmithKline PLC
Hewlett-Packard Company
Honeywell International  

Foundation, Inc.
Hospira
IBM Corporation
Intel Foundation
The I F F Foundation, Inc.
Johnson & Johnson Family of 

Companies Foundation
Johnson Controls Foundation
Kaiser Foundation Health 

Plan, Inc.
Kinder Morgan, Inc.
Kraft Foods Foundation
Lam Research Corporation
Lawrence Livermore National 

Laboratory
Leidos

Corporate, foundation and 
organizational gifts                                                                                                 It is our pleasure to acknowledge the 

many companies and organizations that continue to invest in the college’s future. These donations 

represent a major source of funding for our graduate, research and teaching programs.  

Contributions for 2014-15 are listed below.

Lockheed Martin Corporation 
Foundation

L’Oreal USA, Inc.
The Medtronic Foundation
Merck Company Foundation
Microsoft Corporation
Monsanto Fund
Novartis US Foundation
Pacific Gas & Electric Company
Pfizer Foundation
The Procter & Gamble Fund
Raytheon Company
Shell Oil Company  

Foundation, Inc.
Silicon Valley Community 

Foundation
Georgia Power Company
Takeda Pharmaceuticals North 

America, Inc.
Tektronix Foundation
Tesoro Corporation
Thermo Fisher Scientific
The Walt Disney Company 

Foundation
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in Chemical Sciences in Inorganic 
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C A S H  Checks should be made payable  
to the UC Berkeley Foundation, with a 
notation designating the name of the fund. 
Contributions may also be made with your 
credit card by phone (510/642.9506), or 
online at give.berkeley.edu/chem.

S E C U R I T I E S  In most cases, gifts of 
appreciated securities may be deducted at 
full market value as of the date you make 
the gift, and the donor does not have to pay  
capital gains taxes. Gifts of appreciated stock  
are most easily handled by the UC Berkeley  
Foundation and should not be sold prior to  
transfer. You or your  broker may contact  
Assistant Dean Mindy Rex in the college  
(510/642.9506; rex@berkeley.edu) or  
Delores Nunnally, Senior Analyst, 
Securities and Non-Cash Gifts, in University  
Development and Alumni Relations 
(510/642.6791; danunnally@berkeley.edu), 
for further information. Stock can often 
be transferred electronically. If you wish to 
give a gift of depreciated stock, you should 
first sell it and give the proceeds to the 
Foundation. You can then use the loss to 
offset any gains and also claim a charitable 
deduction. 

R E A L  E S T A T E  Gifts of real property may 
be deeded to UC Berkeley for the benefit of 
the College of Chemistry, providing signif-
icant tax advantages to the donor in most 
cases. It is also possible to deed a property 
to the University and continue to occupy it 
for life. 

L I F E  I N C O M E  G I F T S  A number of 
options are available by which you may 
transfer assets to a trust (to be managed 
either by the University or a trustee of your 
choosing) and receive income for yourself 
and/or a designated beneficiary for life, as 

well as immediate tax benefits. The college 
ultimately receives the trust property. 

B E Q U E S T S  A fixed amount or a percent-
age of your estate may be designated for 
the benefit of the College of Chemistry in 
your will or living trust. 

M A T C H I N G  G I F T S  Hundreds of firms 
match their employees’ (and sometimes 
retirees’) contributions on a 1:1, 2:1 or even 
3:1 basis. If your company has such a policy, 
forms—hard copy or electronic—to assure 
that your gift will be matched  
can be obtained from your personnel or 
employee relations office. Matching gifts 
are added to your individual gift in  
determining the donor club to which  
you belong. 

ways to give
O N L I N E  give.berkeley.edu/chem. Make a 
secure credit card gift or pledge payment. 

P H O N E  To make a credit card gift over 
the phone, call 510/642.9506.

M A I L  Checks made payable to the UC 
Berkeley Foundation may be mailed to:  
UC Berkeley 
College of Chemistry 
420 Latimer Hall #1460 
Berkeley, CA 94720-1460

giving to the College of Chemistry

college funds
T H E  A N N U A L  F U N D  provides essen-
tial monies that can be used, at the discretion 
of the dean or of the chairs, to meet needs 
that are not supported by the state budget. 
These unrestricted funds are particularly 
valuable because of their flexibility. The 
annual fund is vital for financing ongoing 
programs and special projects. 

E N D O W E D  F U N D S  provide a perma-
nent source of income to meet the needs 
of faculty and students in perpetuity.

M E M O R I A L  F U N D S  commemorate 
individuals, while benefiting the college 
and the departments of chemistry and 
chemical & biomolecular engineering. 
Donations may also be given to the annual 
fund in memory or in honor of an individ-
ual, and the college will notify the family 
that a contribution has been made. 

forms of giving
benefits for the college—and for the donors

Many different kinds of gifts can benefit both 
you and the University. Some of them can 
offer particular estate planning advantages, 
including income for life. Our professional 
staff would be pleased to discuss these gift 
vehicles with you; however, the University 
urges you also to consult your attorney or 
financial adviser. 

If you wish your gift to benefit the  college, 
any legal documents or instructions should 
specify that the gift is for the College of  
Chemistry (or the Department of Chemistry  
or the Department of Chemical & 
Biomolecular Engineering) at the 
University of California, Berkeley. 

Peidong Yang, MIT’s Yang Shao-Horn,  
Omar Yaghi and BASF’s Kerstin 
Schierle-Arndt at the BASF Lectureship 
in Chemical Sciences in Inorganic 
Chemistry.                    
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Martha Boccalini Calligraphy

In addition to her skill as a fine artist, Martha Boccalini is an accomplished calligrapher. She created 
this piece to be displayed in the office where her late husband, chemistry professor Heino Nitsche, 
met with his students.

THE ANNUAL REPORT OF 
PRIVATE GIVING

COLLEGE OF CHEMISTRY  
2014–15

The preceding report acknowl-
edges all donors to the College 
of Chemistry from July 1, 2014, 
through June 30, 2015. We have 
made every attempt to include 
all donors accurately. We apolo-
gize for any errors or omissions 
and would appreciate hearing 
from you with any comments  
or corrections regarding this 
publication.

assistant dean 
Mindy Rex

director of corporate and  
annual programs 

Nancy Johnsen Horton

director of major gifts and 
alumni relations 

Camille Olufson

director of special projects 
Karen Elliott

director of development  
services 

Sonya Hunter

For further information about giving 
to the College of Chemistry, please 
contact

College Relations and Development 
College of Chemistry #1460 
University of California, Berkeley 
Berkeley, CA 94720-1460 
Phone:  510/642.9506 
Email:  rex@berkeley.edu

STAY CONNECTED!



STAY CONNECTED!

On LinkedIn
Connect with the UC Berkeley  

College of Chemistry Alumni group. 

On facebook 

Join us at  
College of Chemistry - UC Berkeley.

 On @cal alumni network
Keep in touch with your classmates. 

cal.berkeley.edu

Via email
Make sure we have your current  

email address! Update us at  
chemistry.berkeley.edu/email

Update Us
Visit our alumni questionnaire link at 

chemistry.berkeley.edu/alumni

Give to the college 

give.berkeley.edu/chem

On our website
chemistry.berkeley.edu  

View the latest college news.

C

After their group photo on the plaza, members of the Hartwig group 
crammed into the freight elevator to return to their lab upstairs in 
Latimer Hall. Fortunately, the elevator’s weight limit is 5,000 lbs.               

@
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Upcoming Spring 2016 Events

 
Cal Day 
April 16 11:00 a.m.–2:00 p.m. 
  This campus-wide open house will feature vari-

ous activities and presentations in the College  
of Chemistry.

  Check calday.berkeley.edu closer to the date for 
more info.

Berkeley Lectures in CBE  
April 25 & 27  4:00 p.m.  

Banatao Auditorium, Sutardja Dai Hall 
Professor Jens K. Nørskov of Stanford University 
will present two lectures.

  Wednesday’s lecture will be followed by a  
reception in the atrium.

College of Chemistry Commencement 
May 14   2:00 p.m.  

Zellerbach Hall

 +  For more information on events, visit chemistry.berkeley.edu/
events, or email coc_events@berkeley.edu

 +  Are you receiving our events notices? Use this   easy   
online form to ensure we have your email address:  
chemistry.berkeley.edu/email
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GINZA, TOKYO, 2008 / ARTIST: ALEXANDRE HERVÉ

       The college recently sponsored a photo contest to 
provide artwork for our conference rooms. We’ll 
display some of the finalists here. Hervé is  
currently a postdoc at LBNL.




