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Laser-Bast:~d Research Unlocks the Secrets 
of Photosynthesis for Haverford Chemist 

USING GROUNDBREAKJNG 
laser-based techniques, an interdis
ciplinary team of scientists headed 

by Haverford College chemist Julio de 
Paula has begun to identify the molecular 
interactions that form the basis of plant 
photosynthesis. 

De Paula and his colleagues report in 
an upcoming issue of the journal Biochemistry 
that proteins in the plant cell control 
chlorophyll molecules to first trap the 
sun's energy. It is known that the trapped 
energy is then used to move electrons, a 
complicated process that takes place with
in trillionths of a second. 

Previously, scientists were unable even 
to differentiate the molecules involved in 
the gathering of solar energy by plants, 
much less explain their inter-

rural changes going on. In another set of 
experiments, de Paula and his colleagues 
determined the speed at which these inter
actions are taking place. 

Entitled "Structure-Function 
Relationships in the 47 k.Da Antenna 
Protein of Photosystem II: Insights from 
Resonance Raman Spectroscopy and 
Picosecond Fluorescence Kinetics," the 
article is authored by de Paula, Haverford 
undergraduates Sarina Hinsley, Wei Lin, 
Vikas Chopra and Kathryn Long; Bryn 
Mawr College undergraduate Ann 
Liefshitz; Dr. Scott Williams, assistant 
director of the NIH Regional Laser and 
Biotechnology Laboratory at the 
University of Pennsylvania; Dr. Charles 
Yocum, professor of biology at the 

University of Michigan; and 
actions. While they have 
known for decades that pro
teins are involved in photo
syn thesis, little was known 
about protein structures or 
how the c hlorophylls are 
bound to the proteins. 

"Haverford has done 

something almost 

unheard of at a 

liberal arts 

his graduate student, Scott 
Berrs. 

The interdisciplinary 
backgrounds and knowledge 
of the research team are 
intrinsic to their break
through exploration of photo
synthesis, de Paula explains. 
"The ability to collaborate is 
key to keeping my research at 
the cutting edge. We are 
researching a biological sys
tem at a chemical level using 
techniques from physics." 

De Paula and his col
leagues discovered that one 
class of proteins, which he 
terms "energy- transfer or 
antenna proteins," engineers a 
scaffold around the chloro
phyll molecules, enabling 
them to trap the sun's energy. 
The sca ffolding controls 
interactions between the 
chlorophylls and proteins to 

institution in giving 

me the personal and 

financial resources to 

carry out this 

relatively expensive 

h 
, 

researc . Most of the Haverford 
students coauthoring the 
article were Hughes Scholars 
while they worked with de 

create a cascade of energy levels. The sun
light initially excites the molecules to a 
high energy state and then cascades down 
a "ladder" of energy stares to a low point, 
where it is trapped. 

Another class of proteins, "electron
transfer proteins," uses the trapped energy 
in different interactions with chlorophyll 
molecules to move electrons across the 
biological membrane, creating a small 
voltage. The voltage, in turn, moves pro
tons from one side of th,e membrane to 
the other, further storing energy in the 
cell. That energy is used to make a mole
cule called ATP which is the main store
house of chemical energy in all of biology. 

In de Paula's experiments, the laser 
beam is analogous to the sun. Using laser 
spectroscopy, he illuminates a sample with 
light of a specific energy to probe only 
those molecules which a1re susceptible to 
absorbing it. For instance, to probe the 
chlorophyll molecules, he uses a blue laser 
beam, since the green chlorophylls absorb 
blue light well. 

He lets the light impinge on rhe sam
ple, then collects the light that scatters 
back and analyzes it. Those energy analy
ses tell him about the structures of the 
chlorophylls and proteins, and the struc-

Paula here. If selected as Hughes Scholars, 
students take an interdisciplinary range of 
science courses and conduct research with 
funding from the Howard Hughes 
Medical Institute. 

Throughout the photosynthetic 
process, proteins control and constrain the 
movements of the chlorophyll molecules. 
De Paula suspects that constraint is the 
key to photosynthesis' 100% efficiency. 
Solar cells designed by people are, he says, 
25% efficient at best. "If we can mimic 
photosynthesis in the laboratory," de Paula 
explains, "then we could go the route 
nature has chosen and use solar energy 
efficien dy as fuel. " 

To that end, de Paula, and chemist Dr. 
Valerie Walters of Lafayette College are 
now developing a laser technique which 
combines their information on structure 
and function to show the energy conver
sion process as it rakes place in a trillionth 
of a second time scale. Their goal is to 
make an actual movie of the proteins and 
chlorophylls interacting to convert solar to 
chemical energy in plants. 

"We are well underway to developing 
all the data base information and tech
niques we need to get started on produc
tion of rhe movie," he says. "We will be 

able to show people exactly what's going 
on in these reaction , how the proteins 
and chlorophylls are moving, and how the 
protein makes sure rhat only certain kinds 
of motion are allowed. " 

The four years ·that de Paula has con
ducted his photosynthesis research coin
cide with rhe four years that he has been at 
Haverford. T he ollege's support, he 
emphasizes, has been crucial to his 
progress. De Paula was on "j unior leave" 
Ia r year, enabling him to concentrate on 
writing up his research results for submis
sion to scientific journals and presenting 
those results at conferences- an impor
tant part of having the team's work cri
tiqued and credited by the scientific com
munity. 

Colleagues from other institutions, he 
reports, are surprised that "research of this 
scope can rake place at a small college. 
Haverford has done omething almost 
unheard of at a liberal arts institution in 
giving me the personal and financial 
resources to carry our this relatively expen
sive research." 

De Paula's work is also funded by the 
Petroleum Research Fund and the 
Research Corporation. 

Haverford ColLege 
chemist julio de Paula 



Mre than ha; of 
the 294 first-year 
students come from 
states outside the 
Mid-Atlantic region, 
and seven come from 
other countries. 
Sixteen percent of the 
Class of '9 7 are 
minority students, 
with the Admission 
Office reporting that 
the number of 
Latino students is 
approximately 50% 
higher than in 
previous classes. 

While the cafe, 
lounges game and 
television rooms in 
the new campus cen
ter may hold great 
appeal, you're more 
likely to find the fint
year Fords in the 
library. Ninety-seven 
percent of them were 
in the top 20% of 
their high school class. 
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Getting to Know You: 
Customs Week '93 
From the moment their parents pulled 
the minivans onto campus, 
Haverford's first-year students were 
immersed in the fun and frantic activi
ty of orientation week (Customs). The 
students who organize and run 
C ustoms greeted arriving freshmen 
and emptied carloads of equipment 
into the dorms. After a day of hooking 
up phones and computers, signing up 
for checking accounts, and saying 
goodbye to families, new students 
began getting to know the college and 
their classmates. Silly and spirited, 
Dorm Olympics gave everyone a 
chance to cut loose-even when 
packed tightly together or wrapped in 
toilet paper. Picnics and presentations 
were interspersed with placement 
exams and academic advising so that 
by week's end, the members of the 
Class of '97 were ready to grab their 
bookbags and join the Haverford 
community for another academic year. 
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Making Choices, Meeting 
Challenges: Advice to the 
Class of'93 

H AVERFORD'S COMMENCE
ment this past spring was a picture

perfect celebration of hard work, good 
friends and a shared community. Two 
hundred ninety-eight members of the 
Class of '93 received their diplomas on 
Sunday, May 16, in an outdoor ceremony 
during which four honorary degree recipi
ents briefly addressed the class. 

Nina Totenberg, legal affairs corre
spondent for National Public Radio and 
The Christian Science Monitor, received an 
honorary doctor of laws degree. Despite 
threats of subpoena and imprisonment, 
Totenberg pursued and broke the Anita 
Hill story, thrusting the sexual harassment 
issue into the public forum with her dete r
mined reporting of the Clarence Thomas 
hearings. 

Totenberg talked of both public figures 
and personal friends who had made prin
cipled choices in their lives, often after 
much deliberation and sometimes after 
first making mistakes. She reminded the 
Class of '93 that "not only can you make 
choices, but you can change the choices 
that you made. You're not stuck with any
thing forever. " 

Women's advocate and policy advisor 
to India's prime minister, Ela Bhatt has 
focused her life on empowering those who 
lack choices. The recipient of an honorary 
doctor of humane letters, Bhatt is founder 
of the Self Employed Women's Association 
(SEWA), which provides support and soli
darity to more than 100,000 Indian 
women who earn money by street corner 
vending, tailoring, manufacturing small 
items, pulling carts and carrying head
loads. 

National Scholarships 
Fund Five Fords 

F lYE HAVERFORD STUDENTS 
received prestigious scholarships and 

fellowships last spring which are funding 
further study in their fields. The five stu
dents are: Erika Fitz '94, Brian Jackson 
'94, Fritz Kaegi '93, Jonathan Lawrence 
'93 and Marcia Leonard '93 . 

Fitz was one of 16 college juniors 
nationwide to win a Beinecke Memorial 
Scholarship, which will provide up to 

$30,000 for her first two years of graduate 
work. A psychology major who is fluent in 
Spanish, she plans to pursue a Ph.D. in 
clinical psychology and eventuall y work 
with Spanish-speaking immigrants and/or 
children. During a year of volunteer work 
at an orphanage in Bolivia after her sopho
more year, Fitz became interested in how a 
lack of family affects a child's develop
ment. 

Chemistry major Brian Jackson 
received a Barry M. Goldwater 
Scholarship in recognition of his work in 
chemistry and to encourage ongoing study 
in the sciences. The award helps fund his 
senior year at Haverford. Jackson is work
ing with Julio de Paula, assistant professor 
of chemistry, synthesizing molecular sys
tems that are involved in photosynthes is. 

Bhatt noted that modernization and 
progress have become equated with indus
trialization. But development, she said, 
means much more. "D evelopment is the 
growth of people, of their capacities and 
strengths, of participation and self
reliance, of equality. No nation can devel
op unless her people develop. " She urged 
the graduates to u e their education to 
strengthen people and provide them with 
choices. 

Anthony Amsterdam '57, was honored 
for doing just that with his Haverford edu-

James Wood £/a Bhatt 

Anthony Amsterdam Nina Totenberg 

cation. H e received an honorary doctor of 
laws degree for his work as a professor at 
New York University School of Law, attor
ney for civil rights group and member of 
the National Coal ition to Abolish the 
Death Penalty. 

Amsterdam cited alarming statistics 
such as America's number one ranking 
world-wide in rate of imprisonment, as 
evidence that being "rough on crime" is a 
"failed policy that ha done nothing to 

Fritz Kaegi is studying in Russia this 
fal l under the auspices of a T homas J. 
Watson Fellowship. A double major in 
political science and economics, Kaegi is 
ex ploring why com mercial banks in Russ ia 
and Central Asia are simultaneously prolif
erating and los ing money. The banks are 
loaning money at negat ive interest rates, 
he says, thus not even regaining the capita l 
they lend . 

Kaegi, who studi ed Russ ian for three 
years, and worked at the State 
Department for two summers, is being 

protect people. " The policy has particular
ly failed non-white inner city residents, he 
said. 

"What is needed is concern for 
humani ty, commitment to the work of 
making people's lives better, and skepti
cism of present policies that only make 
them worse," Amsterdam told the class. "I 
would guess that these qualities featured 
largely in your education at Haverford , as 
they did in mine. You will need them in 
the yea rs to come." 

Another Haverford g raduate, J ames 
Wood '50, also acce1 red an honorary 
deg ree this yea r, bur he did so on behalf 
of hi fr iend and neighbor, Arthur Ashe Jr., 
the tennis star and civil ri g hts act ivis t who 
died in February. Winner of the Wimble
don Cup and the U.S. Open, Ashe founded 
tennis programs for inner city youth, fol
lowing the lead of his coach and mentor, 
Dr. Johnson who had opened his home 
and courts ro the young A he. 

According to Wood, Johnson advised 
Ashe to "Play all balls, even those you 
believe are out by as much as two inches, 
as if they were good." The coach knew 
that there would be racially motivated cal ls 
made during matches. 

And, in Ashe's life, there were many 
unfair calls, Wood remembered, but "from 
my observation, Arthur lived his life by 
that advice," as he battled racism, and 
late r, the AID viru . "In no way was it 
~v ident that he was angry or asked 'why 
me?' but rather dedicated himself in a 
most positive and thoughtful way to 
addres the problems." 

Wood concluded by challenging the 
graduates to "remember Arthur's life and 
glorious spirit by playi ng all balls as if they 
were good." 

ass i ted in his research by several diplo
mats in Russia. 

Also pursuing international interests is 
Jonathan Lawrence, the recipient of a 
Raoul Wal lenberg Scholarship for a year at 
Hebrew University in Jeru alem. With 
other Wallenberg Scholars, he is travel ing, 
studying H ebrew, and working on a pro
jec t aided by Hebrew University profes
sors. Lawrence wants to develop a proj ect 
with a religious focus in conjunction with 
his plans to attend seminary. 

Marcia Leonard is the first Ford to be 
awarded a Jame Madison 
Memorial Fel lowship, which 
supports graduate study of 
American hi tory and govern
ment by those aspiring ro teach 
at the secondary level. One 
Madison Fellowship i awarded 
in each state, and Leonard is 
representing her home state of 
Maryland. 

he is pursuing a master' of 
education degree at Wake Forest 
University, where she was 

Fritz Kaegi '93, Erika Fitz '94 and jonathan Lawrence '93 (!.tor.) are 
three of the five Ha verford students to win prestigious scholnrships. 

named to the Master Teacher 
Fellow Program, which also pro
vides funding. A history major 
at H averford, Leonard is focus
ing her study on the U. 
Consti tution. 

h. Career 
Development Office 
publishes a bi-weekly 
employment opportu
nity newsletter, The 
Network News, for 
alumni subscribers. 
Recent issues have 
included opportunities 
in the arts, business, 
communications, 
human services, law, 
public interest and 
sczence. 
Alumni, parents and 
friends can post any 
openings they may 
have in their organi
zations free of charge. 
Career Development 
accepts openings from 
throughout the 
United States and 
around the world. 
Meera Dhanalal and 
Kathleen Lis co-edit 
the newsletter. 
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.. Haverford Expands Innovative Diversity Training Programs 

Haverford women's 
tennis and volleyball 
coach Ann Koger 
gave the closing 
remarks this past 
summer at the 
American Tennis 
Association's annual 
awards banquet held 
in Richmond, Vtz. 

The event was 
dedicated to the 
memory of Arthur R. 
Ashe, Jr., and 
included film, musi
cal and personal 
tributes to the late 
tennis star. Koger, a 
certified tennis pro
fessional who recent
ly received her Ed.D. 
in sport administra
tion and leisure 
studies from Temple 
University, was a 
friend of Mr. Ashe. 
Koger is also treasur
er for the Black 
Women in Sport 
Foundation based in 
Philadelphia. 
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"\VJHEN HAVERFORD COLLEGE 
W president Tom Kessinger arrived on 

campus as a freshman in 1959, all of his 
430 fellow students were male, almost all 
were white, and most were from 
Pennsylvania and New Jersey. 

This fall, Kessinger welcomed 11 04 
students from around the country to cam
pus, close to half of them women and 
nearly 20% representing ethnic and racial 
minorities. The increasingly diverse cul
tures, opinions and life styles on today's 
college and university campuses, as in soci
ety at large, have created opportunities 
and, at times, friction. 

Fortunately, Haverford has an advan
tage over colleges and universities that are 
just beginning to deal with multicultural
ism on their campuses, says Dean of the 
College Randy Milden. "We are a self
reflective community. We have always 
talked about respect and social justice. 
That's part of the fabric of our culture at 
Haverford, part of our history. In that 
sense, the work we're doing now on race 
and gender relations grows out of those 
fundamental conversations and values." 

The dean's office works closely with 
students to employ a range of peer educa
tion and training programs focusing on 
understanding of diversity and use of 
mediation techniques. In recognition of its 
innovative approach, the College has been 
awarded a $100,000 grant from Philip 
Morris Companies, Inc., to coordinate 
and expand those programs, which have 
been models for other schools around the 
country. Haverford was the only college in 
the Mid-Atlantic region and one of 11 
institutions nationwide included in Philip 
Morris' Tolerance on Campus: Establishing 
Common Ground initiative. 

A previous grant of $100,000, award
ed by the Ford Foundation in 1990, sup
ported Haverford's newly crafted Social 
Justice Requirement, through which stu
dents must take at least one course on the 
nature and consequences of prejudice and 
discrimination, or on efforts and achieve-
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It's a new school year, and the 
Cl.ass of'97 gets a helping hand 
moving in. See page 2. 

ments that overcome prejudice and dis
crimination. The Ford Foundation grant 
enabled faculty to create 10 new courses:, 
ranging from "Plagues, Poxes and 
Parasites: Disease and Discrimination," to 
"Post-Colonial Women Writers," to 
"Marginality in German Society." The 
grant also supported faculty seminars, in 
which professors read and discussed a 

(( 

We are a self-reflective 
community. We have 
always talked about 

respect and social justice. 

That's part of the fabric of 
our culture at Haverford, 

part of our history. In 
that sense, the work we're 

doing now on race and 

gender relations grows out 

of those fUndamental 

conversations and values. 
-Dean Randy Milden 

'' 
variety of theoretical and pedagogical 
issues related to diversity. 

The social justice requirement, Milden 
says, "reflects an emphasis on broadening 
perspectives to include multicultural 
ones." But she continues, "Learning to 
talk about those issues is a complex pro
ject. That's what we need to help faculty, 
staff and students do. " 

Haverford students voluntarily orga
nize and run a number of student life pro-

grams that at other institutions are often 
administered by paid staff. For example, 
students take major responsibility for 
freshman orientation (Customs), and peer 
education workshops on topics related to 
race and gender relations. 

All of these students receive training in 
understanding and tolerating diversity and 
in mediation techniques. The Philip 
Morris grant allows the College to expand 
the training programs to include the stu
dent leaders of various campus organiza
tions in workshops designed to build 
intergroup communication and coalitions 
among groups. 

The College is also expanding its 
diversity and tolerance programs to 
include faculty, administration and profes
sional staff. The faculty programs will 
focus on developing sensitivity to class
room climate. 

"The training involves people under
standing their own backgrounds and the 
communities that they come from. It's 
about sharing perspectives, being willing 
to get outside of your own skin, outside of 
your own race, or gender, or sexual orien
tation or religion," Milden explains. 

Roxanna Lopez '95, put her training 
into practice within a week of the new fall 
semester. She and her Customs partner 
"were careful not to take sides," and 
helped two first-year students successfully 
resolve a dispute over privacy. The train
ing, she says, "taught us skills in commu
nication, listening and respecting differ
ences that help us encourage first-year stu
dents to talk about issues. " 

Much of the current training involves 
role-playing, skits, writing and discussion. 
All of these programs focus on under
standing different perspectives and facili
tating communication, and are conducted 
by outside consultants. By the end of the 
three-year grant period, Haverford plans 
to establish ongoing in-house training by 
students, faculty and administrators and 
an on-campus resource center for diversity 
training. 
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