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Autobiography of Graham R. Fleming

I grew up in Barrow-in-Furness, a ship-building town on the
North�West coast of England. At Barrow Grammar School, the
subjects I enjoyed most were biology and chemistry. I was also
torn between science and rock climbing, and Bristol University
allowed me to do both without leaving the city. I enrolled as a
Chemistry student but found the undergraduate teaching labora-
tories very tedious and uninteresting. Things really changed
when I began my senior year project in a real lab under the
direction of Geoff Duxbury and Richard Dixon. The project was
to examine the electronic structure and excited-state geometry of
thizayl fluoroide (NSF!) via Stark spectroscopy of the rovibronic
spectrum using a 3.4 m Jarrel Ash spectrograph. With NSF, it
proved difficult to get high enough fields without breakdown, but
as I began to understand the basic questions involved, I thought a
new machine recently obtained by Richard Dixon might provide
answers to the orbital ordering and applicability of Walsh’s rules
to NSF, which is isoelectronic to SO2. I asked Richard’s graduate
student, John Hugo, if he would help me record the photoelec-
tron spectrum of NSF. Things went well, and this led to my
first paper.

While I was working in Geoff and Richard’s lab, a second lucky
break occurred. Frank Stone was teaching a kinetics course, and
though his lecturing style was not exactly riveting, he gave
references. One day, I went to the library to read the Proc. R. Soc.

article by George Porter and Mike Topp on nanosecond flash
photolysis. To be truthful, I was not so interested in the beautiful
singlet�singlet spectra (only later would I come to realize what a
remarkable tour de force these experiments were), but the
Q-switching and frequency doubling of the ruby laser really
fascinated me. How could it be possible to take one color and
turn it into another with precisely half of the wavelength? I
wanted to know more and wrote to George Porter at the Royal
Institution (RI) to inquire about the possibility of doing a Ph.D.
in his group. I was invited to visit and was amazedwhen at the end
of the day, he offered me a place in his group.

The RI was as wonderful as it was weird.With its extraordinary
history of discovery, the continuous stream of wonderful speak-
ers for the Friday evening discourses, sudden requests tomeasure
the voltage generated by an electric eel brought from London
Zoo for a discourse, or helping Arthur Schawlow set up his
discourse on lasers, it was never dull. The RI was populated by
fascinating and sometimes eccentric characters following odd
rules (you could not talk in the conversation room, but you could
in the library). Scientific visitors to “Prof”, as George was
universally called, arrived from all over the world. Tea and cake
were served by a wonderful tea lady every afternoon at 4 o’clock
in the Library.

I had no graduate courses, though to get a degree, I had to
enroll at University College London. I had an advisor there, but I
never met him even when I went to teach (“demonstrate”) in the
undergraduate physical chemistry lab at UCL. My real education
was provided by other students, postdocs, and occasional long-
term visitors at the RI. My initial project was to build a
Q-switched Nd-glass laser and make the fourth harmonic to do
gas-phase flash photolysis studies of aromatics, which could not
be excited with a doubled ruby laser. Mike Topp and Sebastian
Formoshino had used a passively Q-switched doubled ruby laser,
but I rapidly found that passive Q-switching did not work for Nd-
glass. With much help from our electronics guy, I built a Pockels
cell Q-switched Nd-glass laser but never got enough power to
make the amount of fourth harmonic necessary for low-pressure
gas-phase nanosecond spectroscopy. Things were not going so
well, and then, I got a bad case of mononucleosis. I went home to
my parents to rest and when I returned asked Prof if I might work
with a postdoc from Amsterdam, Onno Gijzeman, and a student
just finishing up, Godfrey Beddard, to model existing data on the
pressure dependence of fluorescence quantum yields of aromatic
hydrocarbons. There was quite a lot of data, not well understood,
and a certain amount of confusion as to the distinction between
the dependence on the energy gap between states and the excess
energy dependence within a state. We set out to model the excess
energy dependence, the energy gap law already having been
elucidated by Engleman and Jortner and by Siebrand. I learned a
great deal about how to approach problems from Onno and later
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from Sheng Hsien Lin, who was spending a sabbatical year in
England. Early in this period, Karl Freed came to visit, and after
we talked science for a while, he suddenly asked, “How much do
you get paid?”When I replied £650 a year, he then asked, “When
did you last eat?”, and promptly took me out for lunch. Karl did
this on every visit, and we became very good friends.

Working with Sheng and Onno was exciting, rewarding, and
very productive, but to graduate, Prof wanted me to finish at least
one experiment. I predicted how the S1 lifetime of tetracene
would depend on excess energy and worked with Colin Lewis to
make the measurements by time-correlated single-photon count-
ing. Much to George’s amusement, the results came out exactly
opposite of what I had predicted, but I quickly realized why, and a
final paper for my thesis was written.

During this period, I met a Canadian called Jean McKenzie,
who, after graduation from the University of British Columbia,
decided to spend a year traveling around Europe, using London
as a home base.

Prof was a supportive and generous advisor, though his rapier-
quick questions at group meetings could be pretty scary. I
remember one talk where I felt that I’d explained a series of very
puzzling observations made in the group, but at the end, Prof said
that what I’d said could not be right and went on to quickly
construct a strong-sounding argument as to why I must be
wrong. The talk ended in confusion, and everyone left. I sat
and thought and realized the flaw in his argument and why my
original position was correct. I gathered up my courage and went
to his office (which involved going into his apartment and getting
past two secretaries!). As I came in, he looked up and said, “Oh,
you were right were you?”, and invited me to explain why. I have
wondered how things might have turned out if I hadn’t gone.

Picosecond spectroscopy was the obvious next step from
nanosecond spectroscopy, and Euan Reid was developing this
at the RI. He was my closest friend there, and though I was not
directly involved, I followed all of the latest developments from
the pioneers. I had admired the papers of Wilse Robinson while
trying to understand the literature on radiationless transitions, so
I wrote to Wilse and asked if I could postdoc with him. He said
yes, and I met Wilse for the first time at a conference in Bavaria.
Wilse calmly informed me that he “might be moving to Aus-
tralia”. When I arrived at Cal Tech, all of the laser equipment was
packed away in boxes. Then, Wilse announced that he was
staying at Cal Tech, so I unpacked the laser and made it produce
nice 6 ps pulses. At this point, Wilse changed his mind again and
wasmoving toMelbourne, so I packed up the laser and optics and
unpacked them in Melbourne. John Morris arrived from Japan,
and Wilse, John, and I put together a terrific picosecond system
with streak camera detection. It turned out that we all knew
complementary things, and the lab came together really rapidly.
Soon, we were writing papers on a variety of topics, with the first,
apparently demonstrating a value of 0.4 for the initial fluo-
rescence anisotropy for the first time, and exploring the applic-
ability of different boundary conditions for molecular rotation in
solution, being especially highly cited. Wilse taught me the power
of combining theory and experiment and that physical chemistry
truly was whatever was interesting. In return, I taught him about
cricket, and we taught each other about Aussie rules. Unfortu-
nately, Ellen, Wilse’s wife, was not happy in Melbourne, and
Wilse left for Texas Tech after about a year.

Jean had returned to Vancouver after her year in Europe but, in
early 1975, decided to join me in Melbourne. This was a period
when getting a visa for Australia, even for Commonwealth

citizens, seemed difficult and time-consuming. Things were
going very slowly on Jean’s end, so I visited an immigration
official in Melbourne to see what could be done. This kind man,
by way of a broad hint, began referring to my fianc�ee. I caught on
and also used “fianc�ee” from then on, but it was a long time before
I dared to tell Jean that it was our official relationship. This new
approach worked, and Jean arrived. She was soon working in the
Melbourne public libraries, beginning her career as a librarian.
She is currently the head of the Engineering Library at UC
Berkeley.

There were very few, if any, university jobs to apply for in the
U.K. in 1976, but George Porter very generously offered me a job
in the RI, as the first (and, as far as I know, last) Leverhulme
Fellow. Godfrey Beddard was also back at the RI, and together,
we set about making a new system based on the latest technology,
synchronously pumped dye lasers. What a change going from
one shot every 2 min (10�2 Hz!) to 87 MHz. One day, Chuck
Shank and Erick Ippen visited and gave us important advice on
how to set things up. Things were going well at the RI, but I was
beginning to feel the need for a more permanent position.

I was pretty stunned, however, to get a phone call one day from
Karl Freed asking if I was willing to come for an interview for a
faculty position at the University of Chicago. Coming from the
single group structure of the RI, I was startled to realize that all of
those famous people worked in the same place. Somewhat to my
amazement, and I think theirs (Willard Stout pulled my leg for
years about how only those people in the front row could hear my
seminar), Chicago offered me a job and enough money to start a
lab. In October 1979, Jean and I moved to Hyde Park.

It is a truism of academic life that single individuals can have
enormous influence. Never have I seen this to greater effect than
Chicago under Stuart Rice’s leadership. Stuart did not merely
expect success, he insisted on it and worked in amazing and
selfless ways to help everyone achieve it. Stuart and Marion were
the center of social life and, with Steve and Carla Berry, gave us a
crash course in the joys of good food and wine as well as vigorous
debates on ideas, politics, and all forms of art.

Before I arrived in Chicago, Stuart Rice had suggested that I
hire his student Dan MacDonald as a postdoc, and Steve Velsko,
who was a theory student with David Oxtoby, had written to me
in London asking about doing some experiments in my group as
part of his thesis work. I was able to order an optical table and
laser system before I got to Chicago, and a fast start seemed
possible. David Waldeck, then a student with Steve Berry, soon
appeared and asked if he could transfer to my group. Steve was
very supportive of the move, and one day, Dave and I were each
hoping the other knew how to connect ourmultichannel analyzer
to the department VAX computer two doors down the hall when
Al Cross (then a student with Karl Freed) came in the room and
asked what we were doing. When I explained, Al said, “That
sounds interesting. Would you mind if I did it.” Dave and I
probably hid our relief pretty well, and Al was hooked and pretty
soon joined the group.

The group soon developed an “I’ll die if I don’t find out”
approach. This led us to use the undergraduate PChem Lab for
one study and sent us on a late-night visit to another building to
liberate a nonworking argon laser for which we had acquired a
working tube by fixing one replaced under warranty for one of
our own lasers.

One experiment that confused us mightily was a time-resolved
anisotropy study of molecular reorientation using crossed polar-
izers. Some days, David would get one time constant sometimes
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twice that value. Other times, we had negative instead of positive
signals. Eventually, we realized we had to worry about transient
birefringence as well as dichroism. Al Cross wrote a program, and
we modeled all of the experiments by multiplying Jones matrices
for all of the optical elements, including the sample, and we
obtained excited-state polarizabilities. Only a little while later
did we realize we had rediscovered heterodyne spectroscopy!
Around this time, Steve Velsko began a series of very influential
papers on activated barrier crossing and the role of solvent.
Interest from theorists was very high, and the back and forth with
David Oxtoby, Casey Hynes, Bruce Berne, and others was very
rewarding and helpful in pushing the experiments forward.
The idea of frequency-dependent friction playing a crucial role
in solution-phase barrier crossing became clear from this feed-
back between, in particular, the work of Casey Hynes and our
experiments.

Around this time, I began a highly rewarding scientific
relationship with Biman Bagchi, who was then a postdoc with
David Oxtoby. We first looked at reactive motion without
barriers for which there was no existing physically correct theory.
The theory Biman developed turned out to be isomorphous with
contemporaneous work of Sumi and Marcus and Agmon and
Hopfield and has found a very broad range of application.

About 6 months after I got to Chicago, Steve Sibener arrived,
and we tried to figure out how to be professors together. I recall
asking my next door neighbor in Searle Chemical Laboratory,
Clyde Hutchinson, what I should teach in a course I was going to
give soon. “Oh, whatever you think they ought to know” was
Clyde’s answer. Clyde had very precise rules for everything. For
instance a 24 h clock was rigorously observed, but at Clyde and
Jane’s dinner parties, Clyde was a charming, witty, and erudite
host. My office number at the time was 007, and several years
later when I had a visit from the FBI, this caused a good deal of
consternation when the agent connected the room number with
my last name.

Starting my own independent group, the first question was,
“What am I going to do?”. As a student, I regarded the crossed
molecular beam studies of Dudley Hershbach, Yuan Lee, and
Dick Bernstein as the height of experimental physical chemistry
and wondered how to be similarly incisive in the medium
where most chemistry is actually done — liquid solution. Upon
hearing this, one of my new Chicago colleagues remarked that
such systems were “too messy for anyone to learn much”.
I determined to show that view false and have devoted much
of my career to developing and applying ways to provide
precise dynamical information from disordered condensed-phase
systems.

Although George Porter’s group had been actively engaged in
photosynthetic research for the entire time that I was in it, my
own work in this area only began shortly after I arrived in
Chicago. Initially, I collaborated with Randall Alberte and then
with Laurens Mets. The interaction with Laurie Mets involved
joint grants and continued for the entire 18 years that I was in
Chicago. It was a wonderful collaboration, and when I moved to
Berkeley in 1997, Laurie suggested that I begin to collaborate
with Kris Niyogi, who was joining the faculty as a new assistant
professor at about the same time as I was moving to Berkeley and
LBNL. This was superb advice, and Kris and I continue to
collaborate.

Our studies of barrier crossing made clear the role of solvent in
chemical dynamics, and in order to study the solvent more
directly, we began to study polar solvation dynamics. Mark

Maroncelli came as a postdoc, and after scratching our heads
over Onsager’s papers, Mark decided to do molecular dynamics
simulations on water solvation dynamics. We found an extra-
ordinarily rapid dominant initial phase of solvation, and I think,
given our lack of credentials in this business, there was a fair
amount of skepticism about our results and conclusions. There-
fore, we set out on a quest to observe this inertial phase of
solvation experimentally. Ed Castner, Sunney Xie, Mei Du,
Sandy Rosenthal, and Ralph Jimenez all made crucial contribu-
tions, leading to Sandy’s observation of the inertial response in
acetonitrile and Ralph Jimenez’s observation (finally!) of the
ultrafast response of water. By then, Mark was on the faculty at
Penn State, and Ralph’s experiments were complemented by
Mark’s simulations using a model of the experimental probe
molecule. A desire to learn more about the mechanism of the
ultrafast phase led us to develop photon echo techniques, a path
that continues to the present.

In 1986, my phone rang at home one night. The caller said he
was the Dean of Arts and Sciences at Harvard and he was calling
to offer me a job. I thought this was actually my friend Jeremy
Burdett playing one of his practical jokes on me, and I’m afraid
that I was rather flippant with the caller. But it turned out to be
true. Eventually, I decided to stay at Chicago, a decision that I
never regretted.

To continue the program of more incisive measurements of
complex condensed-phase dynamics, it was clearly necessary to
move beyond fluorescence and transient absorption (pump�probe)
spectroscopies. A few groups had begun two-pulse photon echo
measurements of dye molecules in solution, but as electronic
dephasing of such systems was extraordinarily rapid, not much
was being learned. In addition, theoretical methods based on
analogies with magnetic resonance were inadequate to describe
non-Markovian systems, and further, the relationship between
different types of experiments was not clear. Shaul Mukamel’s
development of a unified formulation to describe and connect
these experiments was a crucial development. Minhaeng Cho
helped clarify the relationship of the relevant time scales and the
solvation dynamics that we had become expert with. Impressive
experimental developments were made in Douwe Wiersma’s
lab in Gr€oningen. In our lab, Taiha Joo came as a postdoc from
Andy Albrecht’s group at Cornell. Very soon, Taiha had
developed the three-pulse photon echo peak shift method
(3PEPS) into a powerful tool for condensed-phase dynamics.
Min Cho contributed a simple theoretical model which allows
extraction of a great deal of detail about the system’s interaction
with its environment.

Roughly speaking, the decay of the 3PEPS reflects the loss of
memory of the initial transition frequency distribution. In
systems with finite static inhomogeneous broadening, the peak
shift decays to a finite value as some memory is permanently
retained. I realized this fact could be utilized to measure energy-
transfer rates in systems with identical components but some
inhomogeneous broadening. We quickly applied 3PEPS to the
LH1 and LH2 light-harvesting complexes of purple bacteria,
cementing a highly rewarding research relationship with Rienk
van Grondelle. A particularly satisfying result was that the 3PEPS
curve for a dimeric subunit of the 16-mer LH1 ring could be used
to describe the 3PEPS of the whole ring simply by adding a∼100
fs energy-transfer rate. Later, Mino Yang and I realized that if two
different colors were used for two of the three pulses, the
electronic coupling between spectrally distinct components of
a molecular complex could be determined. Yuan-Chung Cheng
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developed the theory significantly, and Dula Parkinson and
Hohjai Lee applied the experiment with great success to the
bacterial reaction center.

A number of aspects of photosynthetic energy transfer had
been puzzling me for some time; the rapid transfer when there
was little apparent spectral overlap in several cases or even
oscillator strength and the lack of any strong temperature
dependence are two examples. Questions arose as to whether
conventional F€orster theory was appropriate. Greg Scholes took
up these questions, his insights being complemented by work of
C.-P. (Cherri) Hsu and Xanthipe Jordanides. Brent Krueger and
Peter (Jomo) Walla showed experimentally that ultrafast energy
transfer occurred from the carotenoid S1 state (which has a
forbidden optical transition to the ground state) to chlorophyll
and bacteriochlorophyll Qy states. Greg developed his general-
ized F€orster theory (similar work was done at the same time by
Sumi in Japan), which nicely explained much experimental data.
Brent and Greg developed the transition density cube method
that allowed Peter and Cherri to show that when Coulombic
coupling was correctly calculated, the standard interaction en-
visaged by F€orster was perfectly adequate to explain all of the data
involving “forbidden” states. This was an exciting period as many
mysteries of photosynthetic energy transfer were cleared up.

From the one-dimensional photon echo spectroscopies, an
obvious next step was to develop multi-, or at least two-,
dimensional spectroscopies. Robin Hochstrasser led the way in
the infrared and opened everyone’s eyes to the possibilities.
When Andrei Tokmakoff arrived in Chicago as a postdoc from
Mike Fayer’s group at Stanford, we discussed which new
spectroscopy to develop. At that time, we did not have the
infrared capability inmy lab, and in a decision that was to lead to a
long saga, we persuaded each other that the 2D Raman spec-
troscopy proposed by Taka Tanimura and Shaul Mukamel was
the way to go. This is a fifth-order nonlinear experiment in which
there are six interactions with the light field. All six are forbidden
in a harmonic system. Thus began an epic battle, first in Chicago
and then in Berkeley (with contemporaneous work by Dwayne
Miller in Toronto), first with Andrei, then with David Blank, and
finally with Laura Kaufman. Our papers became a series of
explanations as to why our previous paper was wrong. In parallel,
Shinji Saito and Iwao Ohmine had set out to simulate the signal
for CS2 (our experimental choice) and were not doing any better
than us. David and Laura designed new phase-matching schemes
to minimize the contribution of cascaded third-order signals, and
finally, 7 years after we began, Laura obtained a data set at
multiple polarizations that we thought could be correct. But there
was a very puzzling feature—most of the spectra had a nodal line
about which the spectra changed signs. We talked with Shinji at a
Gordon conference, and he said his simulations had finally
converged, but he was not totally sure. After we got back to
Berkeley, the uncertainty got too great. I phoned Shinji in
Nagoya and pleaded with him to send his simulated spectra for
the various polarization conditions. When they arrived by e-mail,
we were astounded to see exactly the same nodal line and really
remarkable correspondence for all of the polarization sets that we
hadmeasured. It was that nodal line that had bothered Shinji too!
We published two back-to-back Physical Review Letters papers
with an analysis of the nodal line in terms of the motions that are
intrinsic to a liquid, that is, the anharmonicities.

After all of this drama, it seemed like a good idea to try a
resonant 2D spectroscopy. When Tobias Brixner came as a
postdoc and Igor Stiopkin, a student of Tony Heinz at Columbia,

came to carry out his thesis work in my lab, I suggested they set
up 2D electronic spectroscopy that had been shown to be
possible by David Jonas, following pioneering work by Manuel
Joffre. I suggested that we look at the Fenna Matthews Olson
(FMO) complex of green sulfur bacteria partly because of its
convenient absorption spectrum and partly because it had been
historically difficult to relate the individual pigment structure to
the overall electronic states of the complex. The first set of
experiments yielded beautiful cross peaks, a very nice picture of
energy flow in the complex and a puzzle. The lowest-energy
diagonal peak was very strong at a delay of 0 fs, was not seen at
50 fs, andwas back again at 100 fs. I hadwondered about electronic
coherence in photosynthetic energy transfer for quite a few years
and thought that this might be it. Greg Engel, Elizabeth Read, and
Tessa Calhoun took higher-quality data at many time points,
stitched them together, and made a movie that clearly shows a
variety of beats. Our analysis strongly concluded that the beats
were electronic in origin. The Nature paper on these results set
off a huge burst of activity and brought in physicists, quantum
information people, and many others who were startled to see
that quantum electronic coherence was not destroyed in “warm,
wet, noisy” biological environments. A different experiment of
Hohjai Lee’s, analyzed by Yuan-Chung Cheng, showed one
reason why; the fluctuations of neighboring chromophores in
the bacterial reaction center are very strongly correlated so that
fluctuations do not destroy this mutual coherence.

Up to the present, we continue to develop 2D electronic
spectroscopy, adding various polarization tricks, using coherence
to assign energy levels in highly complicated spectra, and using
linear combination of spectra to connect electronic and spatial
structures of pigment�protein complexes.

From the middle 1990s, I began to think about bringing the
biological and physical sciences together. I could see the success of
the James Franck and Enrico Fermi Institutes in the Physical
Sciences and began to think that it was time for Chicago to create
a third institute to bridge the physical and life sciences. In the
biological sciences, I found a soul mate in Keith Moffatt. Together,
we wrote the rationale and talked to various faculty groups, leading
up to a vote in the council of the senate which approved the
formation of the first new science institute at Chicago in 50 years.

Around this time, I visited Berkeley to give a chemistry
seminar. I talked about my plans with an old friend Chuck Shank,
who was Director of Lawrence Berkeley National Laboratory.
Soon, the conversation with Chuck, David Chandler and Alex
Pines shifted tomoving to Berkeley. As I began to understand the
opportunities and sheer numbers of talented people in every field
at LBNL and UC Berkeley, I began to think my ideas for what I
eventually called Physical Biosciences might be more likely to
succeed rapidly at Berkeley. Of course, no control experiment is
possible, but things went very well after I moved to Berkeley and
LBNL. I founded the Physical Biosciences Division at LBNLwith
terrific support from Chuck Shank and Pier Oddone and wise
advice from Bob Tjian (Tij), Pete Schultz, Sung-Hou Kim, and
Dan Rohksar. I had two wonderful strokes of good fortune;
Heinz Frei agreed to serve as deputy director, and Kristin Balder-
Froid signed on to help develop new projects and initiatives. The
division soon became a magnet for wonderful biophysicists and
grew in leaps and bounds. It is a pleasure to record that the very
first scientist I hired, AdamArkin, has just become theDirector of
the Physical Biosciences Division.

On campus, I was soon asked to joinDanKoshland andPaulGray
(then the Dean of the College of Engineering) in a three-person
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group to advise the Chancellor on what should be constructed on
the North�East quadrant of campus. This was a fascinating
experience as many constituencies wanted their own new build-
ing. But Dan, Paul, and I had exactly the same idea— a building
that brought together engineering, molecular and structural
biology, chemistry and chemical engineering, physics, and
mathematics. Dan was the most brilliant campus politician that
I have ever met. Within a semester, our ideas went from
impossible to inevitable, and the new Stanley Hall was born.
The program we articulated for Stanley was perfectly suited for
the bioscience version of Governor Gray Davis’s California
Institutes of Science and Innovation, and we joined forces with
UCSF and UC Santa Cruz to propose this new Institute. Stanley
Hall became its Berkeley home, and I became the first Berkeley
director. Diane Leite was Deputy Director, and Susan Marqusee
was Associate Director.

When Steve Chu succeeded Chuck Shank as LBNL Director,
he asked me to be Deputy Director. Our first job was to go
through a “contract competition” for the management of the
Laboratory by the University of California that was extraordina-
rily expensive, time-consuming, and on occasion quite bizarre.
The “question” was to be answered by the “key personnel” with
the solution worked out over 60min in front of a cameraman and
sound recorder. In the 60 min, we were to come up with a 45 min
presentation to the committee of our “solution” to the problem.
In our first practice, we were still arguing about what the question
meant an hour into the presentation. Thankfully, we got a lot
better, and in the real event, we generated 43 slides in our 1 h
period.

Steve and I had both been thinking that energy research
should define a new agenda for the Laboratory. We began with
Jay Keasling and Paul Alivisatos on the supply side with solar to
fuel, and we become convinced that biofuels had great potential if
done correctly. A program of solar to fuel conversion (both
photosynthetic and artificial) was begun with internal funding
and named (by Paul) Helios. At a workshop that Steve Chu
hosted as part of an Interacademy Council study that he was
cochairing, wemet Chris Somerville (from the Carnegie Institute
and Stanford) and Steve Long (from UIUC), and they met each
other for the first time.

A little while later, we were startled to receive a letter from BP
addressed jointly to the LBNL Director and to the Berkeley
Chancellor asking us if we were interested in competing for $500
M over 10 years to fund biological aspects of energy research. It
did not take much reflection to say yes and to begin organizing a
response that involved both Lab and campus at an extraordinary
level of intensity. BP made clear to us that we needed a Midwest
University with a strong agriculture program as a partner. Chris
Somerville agreed to lead the effort at Berkeley (and move here if
it was successful). We picked the University of Illinois Urbana�
Champaign (UIUC) as our partner with Steve Long as the lead
there. We tried to leave nothing to chance, even setting the
proposal in Berkeley font! Our interview in London went very
well, and it soon emerged that we were the group selected. The
creation of the EBI at Berkeley was not without controversy (not
much at Berkeley is!), but a pivotal meeting of the faculty senate
overwhelmingly supported the creation of the EBI. The issue
boiled down to academic freedom and clearly reiterated the
principle that one group of faculty may not dictate the research
agenda of any other group. There was also a memorable teach-in
which I moderated. At the beginning, a man came up to me,
introduced himself as a police lieutenant, pointed to two others

who were police officers, and asked me not to allow anyone to
stand up or ask questions out loud. “Only take questions in
writing on cards”, he said, and as I was digesting this, he said,
“Now let’s discuss what you are going to say when you feel you’ve
lost control of the room and want us to take over”. I was not
feeling so good at this stage, and as there were still a few minutes
to go, I walked off the stage to where I saw Dan Koshland sitting.
Dan looked up, grinned, and said, “I like lynchings”. This was just
what I needed to hear, and I had fun and never needed to use my
secret phrase. Unintentionally, I acquired a reputation for keep-
ing fractious groups calm, and I have occasionally been asked to
moderate large, potentially contentious, meetings.

The Department of Energy also funded a large biofuels center,
the Joint Bioenergy Center, or JBEI (pronounced JayBay) (a
nameKristin Balder-Froid and Imade up one day), headed by Jay
Keasling. Both the EBI and JBEI have proved to be great
successes with none of the interference with faculty research
ideas feared by the opponents of EBI. The EBI is now under
renewed scrutiny as a result of the BP oil spill in the Gulf.

During my period as Deputy Director of LBNL, I was asked to
chair a committee to produce “Grand Challenges” in basic energy
science for the DOE Office of Basic Energy Sciences. I immedi-
ately asked Mark Ratner to cochair, and together, we formed a
superb committee of chemists, physicists, and biophysicists. The
report “Directing Matter and Energy: Five Challenges for
Science and the Imagination” has proved quite influential not
just at DOE but in other advanced scientific nations around
the globe.

After 3 years as Deputy Director, I received a surprising and
very large outside offer. In thinking things through, I decided that
I needed a short break from administrative activities and stepped
down as Deputy Director to take an 8 month sabbatical at
Berkeley. As my home department had gotten used to spending
my salary on other things, this move caused a certain amount of
consternation in the Chemistry Department.

But the break was only temporary; I was appointed Vice
Chancellor for Research at Berkeley and beganmy current job on
April 1, 2009. Immediately, Berkeley was plunged into its worst
ever financial crisis, one whose final outcome is uncertain at the
time of writing.

I’ve grown used to combining research and administration,
finding both exciting and fulfilling. Sadly, the formal teaching of
undergraduates is the aspect of University life that had to give
way to these twin passions, although I often have undergraduates
working in my laboratory. Inevitably, the task of writing bio-
graphical notes makes one feel that one is at the end of some-
thing. I hope not! Currently, I’m engaged in trying to coordinate
energy and climate research and teaching at Berkeley and to
understand the repair cycle of Photosystem II and the excited-
state dynamics of carbon nanotubes.

Graham R. Fleming
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