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What’s
inside?

“Studying the ethical justifi cations 
for and consequences of England’s sys-
tem for allocating healthcare resources 
will expose me to issues that are just 
beginning to present themselves in 
America, as the country transitions to 
a national health system,” explained 
Rosenbaum.

Rosenbaum will complete the 
master’s degree in public health at 
Oxford and then pursue a master’s 
degree in public affairs at Princeton 
through the Scholars in the Nation’s 
Service Initiative, a selective program 
offered through the Wilson School 
that is intended to prepare students 
for public service and that includes 
placement in federal employment as a 
core element.

Stuth, of Hubertus, Wis., is an East 
Asian studies major with a focus on 

China who will pur-
sue a master’s degree 
in international rela-
tions at Oxford. 

Her independent 
work at Princeton 
has examined China’s 
national identity, and 
the ways in which 
that identity has been 
shaped by various 

outsiders’ views of the nation and its 
single-party system. At Oxford, she 
will continue to focus on China’s trans-
formation and rise.

Through studies in Hong Kong 
and Beijing, Stuth said she gained a 
close appreciation for the tensions and 
misperceptions between China and the 

Pau l K a r r

N ine Princeton students — 
including six seniors and three 
recent alumni — have been 

awarded the prestigious Rhodes and 
Marshall scholarships.

Seniors Elizabeth Butterworth, 
Miriam Rosenbaum and Astrid Stuth, 
along with Class of 2011 graduate 
Mohit Agrawal, have been awarded 
Rhodes Scholarships for graduate 
study at the University of Oxford. 
They are among the 32 American 
recipients of the fellowships, which 
fund two to three years of gradu-
ate study at Oxford. Princeton’s four 
winners, three of whom are women, 
represent the most at the University in 
any one year since 1990.

In addition, seniors Christina 
Chang, Kyle Edwards and Emily 
Rutherford, along with Samuel 
Dorison of the Class of 2011 and Alice 
Easton of the Class of 2009, are fi ve 
of 36 American college students who 
have been awarded 2012 Marshall 
Scholarships. The award covers the 
cost of graduate study and living at 
a British university of the recipient’s 
choice for two to three years.

Deirdre Moloney, director of fel-
lowship advising for the University’s 
Offi ce of International Programs, 
said there was an increase in female 
applicants and successful recipients of 
the scholarships this year, noting the 
positive infl uence of faculty advisers, 
endorsement committee members and 
the Steering Committee on Under-
graduate Women’s Leadership, which 
in March issued a comprehensive 

report on increasing leadership among 
Princeton women.

“Faculty and other campus men-
tors, including those writing letters in 
support of applications, were aware of 
this lack of [female] representation and 
encouraged many outstanding women 
to apply,” Moloney said.

Rhodes Scholars
Agrawal, a West Lafayette, Ind., native 

who majored in mathematics, plans to 
pursue a Ph.D. in fi nancial economics 
at Oxford. A recipient of the George J. 
Mitchell Scholarship in 2011, he cur-
rently is enrolled in a master’s program 
in economic policy and evaluation at 
the National University of Ireland in 
Galway. His interest in economics and 
politics blossomed at Princeton, where 
he engaged in a range of interdisciplin-

ary work both in and 
out of the classroom.

“I am a math-
ematician, and from 
classwork at Prince-
ton I’ve learned 
how mathematics 
drives applications in 
economics, physics, 
biology and computer 
science,” Agrawal 

wrote in his Rhodes application. 
Discussing his future plans, 

Agrawal said he would “seek to com-
bine my background in politics and 
mathematics to help craft economic 
policy. Implementing economic policy 
at the World Bank, the Treasury, or 
in Congress … requires that I fi rst 
pursue graduate specialization in the 
fi eld.”

Butterworth, of Auburn, Mass., is a 
classics major who plans for a master’s 
degree in comparative and interna-
tional education at Oxford, with a 
further goal of study-
ing evidence-based 
social intervention. 

Butterworth, who 
has long had a pas-
sion for the arts and 
education, noted in 
her application for 
the Rhodes that she 
ultimately hopes to 
return to the United 
States “prepared to promote arts edu-
cation as a route to civic awareness and 
engagement in learning.” 

In the future, she said that she could 
imagine “running a city school system 
and translating my research into policy 
implementation.”  

Rosenbaum, who is from the Bronx, 
N.Y., and is currently pursuing a major 
in the Woodrow Wilson School of 
Public and International Affairs, plans 
to obtain a master’s degree in public 
health at Oxford. 

Rosenbaum, whose studies have 
extended to pursuing certifi cates 
in African American studies, Near 
Eastern studies and Judaic studies, 

will use the Rhodes 
Scholarship to study 
bioethics. 

“My passion lies in 
healthcare, and I plan 
to be an advocate for 
marginalized popula-
tions,” she wrote 
in her Rhodes 
application. 
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Cat h e r i n e za n d on e l l a

A fter several years of planning and 
more than a year of construction, 
Princeton’s High-Performance 

Computing Research Center opened 
its doors in late November — giving 
researchers on campus new capac-
ity to tackle some of the world’s most 
complex scientifi c challenges.

Situated on Princeton’s Forrestal 
campus, the 47,000-square-foot 
building is the new home to powerful 
research computers that are capable of 
generating models of galaxy formation, 
tracking the motion of a single mol-
ecule and simulating the seismic forces 
of an earthquake, among other highly 
technical tasks. 

The facility, which will come fully 
online when all systems are opera-
tional in January, is the centerpiece 
of Princeton’s plan to provide robust 
computing resources to all faculty 

New high-performance computing 
center builds research capacity

Butterworth

Rosenbaum

Agrawal Stuth

members and researchers. Since 
Jan. 1 alone, the University’s existing 
high-performance computers located at 
sites across campus — and which now 
will be united at the new center — 
have provided resources for 214 
unique researchers from 57 faculty 
research groups and two undergradu-
ate classes spread among 15 academic 
departments.

“Princeton’s approach is really 
unique in that it is making these pow-
erful computing resources available to 
all researchers,” said Jeroen Tromp, 
the Blair Professor of Geology and the 
director of the Princeton Institute for 
Computational Science and Engineer-
ing (PICSciE), which will oversee 
the new facility in conjunction with 
the Offi ce of Information Technology 
(OIT). “At most universities, research-
ers work department-by-department 
or individually to get the computing 
resources they need.”

Today’s scientifi c challenges involve 
tough problems and data amounts 
so large they’re measured in pet-
abytes, or quadrillions of bytes. 
High-performance computing involves 
the use of supercomputers and com-
puter clusters that can tackle diffi cult 
calculations and these large data 
sets. For example, the computers are 
enabling scientists at Princeton to 
model shock waves caused by super-
nova explosions, explore the feasibility 
of carbon dioxide storage, and design 
a cheaper and more effi cient fuel cell. 
Such computers also help research-
ers understand the complexity of the 
human brain, how schools of fi sh 
decide which way to swim and how 
fl ocks decide which way to fl y. 

About 70 percent of the computing 
power at the new center is to be dedi-
cated to high-performance research 
computing, while the other 30 percent 
runs the email, databases and other 

computing services needed to support 
campus. The computers were moved 
from computing facilities at 87 Pros-
pect Ave., the New South Building 
and Lewis Library on the University’s 
main campus.

The high-performance research 
computers are part of Princeton’s 
existing TIGRESS High-Performance 
Computing Center and Visualization 
Laboratory in the Lewis Library. 
TIGRESS is short for Terascale 
Infrastructure for Groundbreaking 
Research in Science and Engineering. 
While the fi ve computers that make 
up TIGRESS have been moved to the 
new building, the TIGRESS staff, 
educational resources and the visual-
ization laboratory will remain in the 
Lewis Library on the main campus. 

Two of the fi ve computers are new 
additions, having been purchased to 
replace aging models. The two are 
Hecate, which has replaced an older 
machine with the same name, and 
Orbital, which replaces a fi ve-year-old 
high-performance cluster known as 
Woodhen. The new Hecate has 1,500 
processors, providing roughly 1,000 
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for “Nassau notes,” go to  
www.princeton.edu/main/news/
share/submitevents.

A Princeton staff member since 
2007, Downs has served most recently 
as manager of budget and finance 
within Facilities Finance and Adminis-
trative Services. 

“I am extremely 
happy that Tim has 
agreed to take this 
position and the 
associated responsi-
bilities,” said Michael 
McKay, vice president 
for facilities, to whom 
Downs reports. “Over 
the past five years, 

Spotlight

Name: Daniel Walker

Position: Maintenance assistant at the 
Frist Campus Center. Serving as the 
acting foreman of the center’s main-
tenance team. Handling event setup 
for the multipurpose rooms and other 
locations throughout Frist, which hosts 
some 15,000 events per year. Working 
with event organizers to implement 
modifications or additions to room 
setups on site. Assisting the center’s 
management in the opening and clos-
ing of the facility.

Quote: “I enjoy working with the 
staff and my supervisors, who make 
it a friendly place to work. We know 
what our jobs are, and we’re expected 
to do great work. I also like meet-
ing and working with students from 
around the world. It’s a nice environ-
ment as a whole. My wife worked 
part time in University Health 
Services while she was attending 
nursing school, so Princeton has 
helped her, too.”

Other interests: Spending time with 
his wife, Michele, and their children, 
Sahmone, Trévon, Alon and Sianni. 
Playing bass guitar. Producing music. 
Bowling.
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P rinceton’s Office of the Executive 
Vice President has developed an 
organizational plan to realign 

responsibilities within the Facilities 
Organization and University Services 
to strengthen the institution’s capac-
ity to manage its facilities and provide 
critical services to members of the 
campus community.

Under the plan, Facilities will focus 
on stewarding Princeton’s grounds 
and buildings, and University Services 
will focus on provision of services, 
with each organization led by a vice 
president who will serve as a member 
of the president’s cabinet. Both posi-
tions will report to Executive Vice 
President Mark Burstein.

The vice president for facilities 
will continue to lead departments 
and offices responsible for planning, 
operating and maintaining the Uni-
versity’s physical space, while some of 
the service-based operations, such as 

Princeton to realign Facilities, 
University Services operations

Dining Services, Conference and Event 
Services, and Housing and Real Estate 
Services, that previously operated 
within the Facilities Organization, will 
report to a newly created position of 
vice president for University Services.

The realignment plan was prompted 
by an assessment of the growth of 
both Facilities and University Services 
performed by the Office of the Execu-
tive Vice President. The assessment 
found that the expansion of the campus 
over the past 10 years — coupled with 
combining the real estate functions 
and management of the University’s 
Forrestal Campus into the Facilities 
Organization — has significantly 
increased the scope of the work of 
Facilities. At the same time, Univer-
sity Services also has grown since 
its founding nine years ago and now 
includes service units that previously 
reported to various offices across 
Princeton’s administration.

To streamline operations that 
provide daily services to faculty, 

students and staff, the vice president 
for University Services will supervise 
the offices of Conference and Event 
Services; Contract Management and 
Trademark Licensing; Dining Ser-
vices; Frist Campus Center; Housing 
and Real Estate Services; Print and 
Mail Services; Richardson Audito-
rium; Transportation and Parking; 
University Scheduling; and Business, 
Marketing and Communications  
for University Services, including 
TigerCard and University Ticketing.

Michael McKay, who has served 
since 2003 as vice president for 
facilities, will continue to serve in his 
position, and will supervise the offices 
of the University Architect; Building 
Services; Design and Construction; 
Engineering; Facilities Finance and 
Administrative Services; Grounds and 
Building Maintenance; Life Safety and 
Security; Organizational Development 
and Planning, as well as Picus Asso-
ciates, which manages the Forrestal 
Center for the University; Real Estate 
Development; and Sustainability.

An internal search for the Univer-
sity Services vice president will begin 
immediately, with the goal of present-
ing the candidate to the Board of 
Trustees well in advance of completing 
the reorganization by July 1, 2012. 

Timothy Downs has been appointed 
director of Facilities Finance and 
Administrative Services in Princeton’s 
Facilities Organization. His appoint-
ment was effective Nov. 1.

As a member of the facilities senior 
management team, Downs oversees 
a variety of financial, administrative 
and systems-related projects. His 
areas of responsibility include budget 
and finance, contracts administra-
tion, materials management, process 
improvement and information systems, 
including geographic information 
systems. Downs

People

Tim has proven his skill as a manager, 
a leader and a valuable administra-
tor. We have been well served by Tim 
in the past, and I look forward to his 
participation in this new and expanded 
role.”  

Before joining the Princeton staff, 
Downs worked for Sanford-Brown 
Institute, a health care education insti-
tution, in Philadelphia. A graduate of 
Temple University, he holds an MBA 
from the University of Delaware. 

“I’ve been fortunate to experience the 
dedication and commitment to excel-
lence of the Facilities Organization,” said 
Downs. “Serving our clients and the 
community remains central to our mis-
sion. I appreciate the opportunity to take 
on an expanded role and continue my 
service and support to the University.” 

Downs succeeds Ben Hammond, 
who is now the vice president for 
finance and administration and trea-
surer at Mount Holyoke College.

Employee retirements

Effective Dec. 1, 2011: in research 
resources, coordinator Mary Blair, after 
11 years; in the carpenter shop, main-
tenance technician Robert Oldfield, after 
18 years.

Effective Jan. 1, 2012: in real estate 
finance, director Caroline Clancy, after 
38 years.

Employee obituaries

Retired employees
August: Stanley Schweitzer, 73 (1966-

1995, plasma physics lab).
September: Knawm Friedman, 86 

(1966-1985, information technology).
October: Ann Getson, 70 (1992-2007, 

philosophy).
November: Milton Brown, 72 (1979-

2005, Building Services); Frank 
Devenay, 85 (1970-1989, maintenance); 
Margaret Fels, 70 (1972-2002, McGraw 
Center for Teaching and Learning); 
Robert Koch, 91 (1950-1990, art and 
archaeology); Agnes Pearson, 80 (1973-
1997, Woodrow Wilson School).

The Board of Trustees has approved 
the appointments of three assistant 
professors.

In geosciences, John Higgins has 
been appointed for a term of 3 1/2 
years, effective Feb. 1, 2012. Higgins, 
who specializes in paleoclimatology, 
currently is a postdoctoral fellow at 
Princeton. He earned his bachelor’s 
degree and Ph.D. from Harvard Uni-
versity, and also holds a master’s degree 
from the University of Cambridge.

In politics, Ali Valenzuela has been 
appointed for a three-year term, 

Three faculty appointments approved
effective Aug. 1, 2012. Currently a 
postdoctoral research associate at 
Princeton, Valenzuela is a graduate of 
the University of California-Los  
Angeles and holds a Ph.D. from Stan-
ford University. His research focuses 
on American politics.

In electrical engineering, David 
Wentzlaff began a three-year term on 
Sept. 1, 2011. A specialist in computer 
architecture, he is a graduate of the 
University of Illinois and holds a Ph.D. 
from the Massachusetts Institute of 
Technology. 
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Sept. 4, 2001, just one week prior to 
the Sept. 11, 2001, terror attacks.

Mueller’s 10-year term concluded 
this summer, but the Senate — in an 

extraordinary ges-
ture — unanimously 
extended his director-
ship two more years at 
the request of Presi-
dent Barack Obama.

“Robert Mueller 
is widely respected 
for his dedication, 
integrity and clear 
commitment to public 

service,” said Christina Paxson, dean 
of the Woodrow Wilson School of 
Public and International Affairs. “He 
is a perfect choice for this year’s  
Woodrow Wilson Award.”

Mueller graduated with a bachelor’s 
degree in politics from Princeton in 
1966, going on to receive a master’s in 
international relations from New York 
University, serve three years in the 
Marine Corps — where he received the 

West, and she said she now is seeking 
“a broader conceptual framework.” 

“International relations at Oxford is 
an ideal step toward a career devoted 
to strengthening U.S.-China relations,” 
Stuth noted. “By gaining expertise in 
both interdisciplinary studies of East 
Asia and international relations theory 
and research methods, I will become a 
stronger bridge, one prepared to pro-
mote peace and cooperation between 
China and the West.”

Marshall Scholars
Chang, a chemistry major from Aus-

tin, Texas, plans to pursue a master’s 
degree in sustainable energy futures at 
Imperial College London, followed by 
a master’s degree in inorganic chemis-
try at the University of Cambridge. 

As a Marshall Scholar, Chang plans 
to build on the experiences of conduct-

ing scientific research 
while at Princeton. “I 
would like to spend 
my career working 
toward solutions to 
the global energy 
crisis,” Chang wrote 
in her application.

Her research 
focuses on improving 

solar fuel production by studying natu-
ral processes and systems — such as 
photosynthesis — and applying lessons 
from their design to solar fuel devices. 

Dorison, of Longmeadow, Mass., con-
centrated at Princeton in the Woodrow 
Wilson School of Public and Interna-
tional Affairs, and hopes to pursue a 
master’s degree in human rights as a 
Marshall Scholar. 

Dorison graduated summa cum 
laude from Princeton before joining 
Harvard University’s Belfer Center for 
Science and International Affairs as a 
research assistant. His work at Har-
vard focuses on international security 
issues, such as the impact of Arab 
revolutions on international politics 
and efforts to prevent the proliferation 
of nuclear weapons.

“Human rights 
concerns and secu-
rity initiatives can 
and must coexist in 
modern democracy,” 
Dorison wrote in his 
Marshall application. 
“I plan to pursue a 
career in the U.S. 
government. … In 

particular, I hope to approach counter-
terrorism and security challenges with 
policies that also uphold human rights.”

Easton, from Chicago, earned a 
bachelor’s degree in ecology and evolu-
tionary biology; she plans to pursue a 
doctorate in infectious disease epide-

miology at Imperial 
College London. 

Easton is committed 
to working in public 
health, building from 
her research and work 
experience in India, an 
interest that was fos-
tered during her years 
at Princeton. Recently, 
she has focused on 

the public health challenges of disease 
resistance to antibiotics. 

“My experiences in India have 
convinced me that the field of public 
health needs more people who can use 
science to rigorously evaluate a prob-
lem, and effectively communicate their 
results to policymakers,” Easton wrote 
in her Marshall application. 

Edwards, of Altadena, Calif., is major-
ing in the Wilson School and plans 
to pursue a doctorate in public health 
from Oxford. She will use her Mar-
shall Scholarship to continue her study 
of bioethics. In particular, she hopes 
to explore the legal and ethical issues 
surrounding assisted reproductive 
technology (ART) such as in vitro fer-
tilization and pre-implantation genetic 
diagnosis.

Her previous research on ART 
produced a series of recommendations 
aimed at correcting what she called 
“perverse incen-
tives” in the fertility 
industry, which can 
sometimes favor 
profitable choices or 
procedures over ones 
medically safer or with 
higher likelihoods of 
success. She plans to 
continue exploring the 
issue in England.

“At the heart of this research,” wrote 
Edwards in her Marshall application, 
“is an understanding of the tension 
between autonomy and preventing 
harm, a commitment to the delicate 
balance of respecting both the anguish 
that infertile couples may feel and the 
seriousness of the risks imposed by 
cutting-edge ART solutions.”

Another of her priorities is the 
harmonization of federal collection 
of ART data, which she believes 
currently exhibits a number of short-
comings. Eventually, she plans to 
study family law.

Rutherford, a history major from San 
Diego, plans for a master’s degree in 
modern British and European history 
at Oxford. 

Rutherford, who has an aspiration to 
become a professor, has had a lifelong 
love of literature. Recently, for her 
senior thesis, she has focused on the 
intellectual history of sexual identity in 
Victorian Britain. 

In the United Kingdom, where she 
previously studied at Oxford for the 
2011 spring semester, she will broaden 

that inquiry, drawing 
on firsthand resources 
at the British Library 
and in Oxford’s 
archives. Later, she 
plans to complete 
a doctorate in the 
United States.

“I welcome trium-
phant discoveries in 

the archives and long conversations 
about issues and ideas,” she noted in 
her Marshall application. 

Purple Heart and Bronze Star Medal, 
among other awards, for service in 
Vietnam — and obtain a law degree 
from the University of Virginia School 
of Law in 1973.

Mueller joined the U.S. Attorney’s 
Office in San Francisco in 1978. He 
spent the next two decades alternating 
between private practice and positions 
of increasing responsibility within the 
Department of Justice, including assis-
tant attorney general for the Criminal 
Division, acting deputy attorney gen-
eral and the United States attorney in 
San Francisco.

Madison medalist
Jackson is both a scientist and a 

public servant whose 
career has focused on 
environmental issues. 
As the administra-
tor of the EPA, her 
top priorities include 
addressing green-
house gases — carbon 
monoxide and other 
gases produced from 

More news on the Web

Visit the News at Princeton Web page at www.princeton.edu/main/news 
for other recent stories, including the following:

• Building on its 30-year history of developing one of the nation’s leading pro-
grams in Hellenic studies, Princeton has established the Stanley J. Seeger ’52 
Center for Hellenic Studies to consolidate and expand its research activities, 
international initiatives, scholarly exchanges and offerings in the class-
room. The Program in Hellenic Studies, founded in 1981, enrolls about 200 
undergraduate and graduate students a year in academic study and supports 
more than 100 Princetonians for international travel, study and research. The 
new center will enhance the Hellenic studies curriculum by establishing new 
academic positions, adding faculty members, strengthening the graduate cur-
riculum and expanding study abroad opportunities.

• The first climate study to focus on variations in daily weather conditions has 
found that day-to-day weather has grown increasingly erratic and extreme, 
with significant fluctuations in sunshine and rainfall affecting more than a 
third of the planet. Princeton researchers led by David Medvigy, an assistant 
professor of geosciences, found that extremely sunny or cloudy days are more 
common than in the early 1980s, and that swings from thunderstorms to dry 
days rose considerably since the late 1990s. These swings could have conse-
quences for ecosystem stability and the control of pests and diseases, as well 
as for industries such as agriculture and solar-energy production.

• Princeton researchers have developed — and successfully tested — a technique 
to speed up the chances of an unexpected yet groundbreaking chemical discov-
ery. The researchers accomplished “accelerated serendipity” by using robotics 
to perform more than 1,000 chemical reactions a day with molecules never 
before combined. In a single day of trials, the team from the lab of David  
MacMillan, chair of the Department of Chemistry, discovered a shortcut for produc-
ing pharmaceutical-like compounds that shaves weeks off the traditional process.

• A Princeton research team has found that placing a metal cap over a small hole 
in a metal film does not stop the light at all, but rather enhances its transmis-
sion. The work, led by electrical engineer Stephen Chou, could have significant 
implications and uses, including requiring scientists and engineers to rethink 
techniques they have been using when they want to block all light transmission.

• In an irony of nature, invasive species can become essential to the very 
ecosystems threatened by their presence, according to a recent discovery that 
could change how scientists and governments approach the restoration of 
natural spaces. Princeton researchers including David Wilcove, a professor of 
ecology and evolutionary biology and public affairs, reported that destructive, 
non-native animals that have been deservedly maligned by conservationists 
the world over can take on important biological roles — such as flower pollina-
tion — once held by the species the interlopers helped eliminate.

Jackson

Pau l K a r r

P rinceton will present its top 
honors for alumni to Robert S. 
Mueller III, director of the FBI, 

and Lisa Jackson, administrator of the 
Environmental Protection Agency.

Mueller, a member of the Class 
of 1966, will receive the Woodrow 
Wilson Award. Jackson, who earned 
a master’s degree in chemical engi-
neering in 1986, will receive the 
James Madison Medal. They will 
be presented with the awards and 
deliver addresses on campus during 
Alumni Day activities on Saturday, 
Feb. 25.

The Wilson Award is bestowed 
annually by the University upon an 
undergraduate alumnus or alumna 
whose career embodies the call to duty 
in Wilson’s famous speech, “Princeton 
in the Nation’s Service.” A Princeton 
graduate, Wilson served as president 
of the University and also president of 
the United States.

Mueller, Jackson to receive top alumni awards

Awards
Continued from page 1

Chang

Edwards

Rutherford

Easton

Dorison

The Madison Medal, established by 
the Association of Princeton Gradu-
ate Alumni, is named for the fourth 
president of the United States and the 
person many consider Princeton’s first 
graduate student. It is presented each 
year to celebrate an alumnus or alumna 
of the Graduate School who has had 
a distinguished career, advanced 
the cause of graduate education or 
achieved an outstanding record of 
public service.

Wilson Award winner
Mueller is regarded as the chief 

driving force behind the FBI’s shift 
from an organization primarily focused 
on investigating criminal activity to 
a national security service that uses 
intelligence to address a much broader 
international terrorist and criminal 
threat landscape.

Mueller is the sixth director of the 
FBI, nominated by President George 
W. Bush. Confirmed by the U.S. Sen-
ate, he assumed directorship duties on 

Mueller

Continued on page 7
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Morg a n K e l ly

A cosmic one-two punch of colossal 
volcanic eruptions and meteor-
ite strikes likely caused the 

mass-extinction event at the end of the 
Cretaceous period that is famous for 
killing the dinosaurs 65 million years 
ago, according to two Princeton reports 
that reject the prevailing theory that the 
extinction was caused by a single large 
meteorite.

Princeton-led researchers found that 
a trail of dead plankton spanning half 
a million years provides a timeline that 
links the mass extinction to large-
scale eruptions of the Deccan Traps, 
a primeval volcanic range in western 
India that was once three times larger 
than France. A second Princeton-based 
group uncovered traces of a meteorite 
close to the Deccan Traps that may have 
been one of a series to strike the Earth 
around the time of the mass extinction, 
possibly wiping out the few species that 
remained after thousands of years of 
volcanic activity.

Researchers led by Princeton Pro-
fessor of Geosciences Gerta Keller 
recently reported in the Journal of the 

Geological Society of India that marine 
sediments from Deccan lava flows show 
that the population of a plankton spe-
cies widely used to gauge the fallout 
of prehistoric catastrophes plummeted 
nearly 100 percent in the thousands of 
years leading up to the mass extinction. 
This eradication occurred in sync with 
the largest eruption phase of the Deccan 
Traps — the second of three — when 
the volcanoes pumped the atmosphere 
full of climate-altering carbon dioxide 
and sulfur dioxide, the researchers 
report. The less severe third phase of 
Deccan activity kept the Earth nearly 
uninhabitable for the next 500,000 
years, the researchers report. A sub-
stantially weaker first phase occurred 
roughly 2.5 million years before the 
second-phase eruptions.

Another group based in Keller’s lab 
found evidence in Indian sediment of 
a meteorite strike from the time of the 
mass extinction that would have been 
sufficient to finish off the few but weak-
ened species that survived the Deccan 
eruptions, according to a report in the 

Massive volcanoes, meteorite impacts 
delivered one-two death punch to dinosaurs

journal Earth and Planetary Science 
Letters (EPSL). This same sediment — 
located in Meghalaya, India, more than 
600 miles east of the Deccan Traps — 
portrayed the Earth during this period 
as a harsh environment of acid rain and 
erratic global temperatures.

Taken together, Keller said, the 
Princeton findings could finally put to 
rest the theory that the mass-extinction 
event — known as the Cretaceous-
Tertiary, or KT, for the periods it 
straddles — was triggered solely by a 
large meteorite impact near Chicxulub 
in present-day Mexico. That impact — 
which occurred around the time of the 
second-phase Deccan eruptions — is 
thought to have been 2 million times 
more powerful than a hydrogen bomb 
and generated an enormous dust cloud 
and gases that radically altered the 
climate. Keller has long held that the 
Chicxulub impact was not catastrophic 
enough to cause the KT mass extinc-
tion — the newest work from her lab, 
however, shows that the largest Deccan 
eruptions were.

“Our work in Meghalaya and the 
Deccan Traps provides the first one-
to-one correlation between the mass 

extinction and Deccan volcanism,” said 
Keller, who is lead author of the Geo-
logical Society paper and second author 
of the EPSL paper after lead author 
Brian Gertsch, who earned his Ph.D. 
from Princeton in 2010. Gertsch is now 
a postdoctoral researcher at the Massa-
chusetts Institute of Technology.

“We demonstrate a clear cause-and-
effect relationship that these massive 
volcanic eruptions were far more 
destructive than previously thought and 
could have caused the KT mass extinc-
tion even without the addition of large 
meteorite impacts,” Keller said. “But 
given the environmental instability 
caused by the massive Deccan erup-
tions, an impact could easily have killed 
off the few survivor species at the end 
of the Cretaceous. It would have been a 
double whammy.”

Vincent Courtillot, a geophysicist and 
professor at Paris University Diderot, 
said that the Princeton papers are based 
on a closer examination of Deccan vol-
canism and its aftermath than has been 
conducted previously. As such, he said, 

the researchers’ “impressive analysis” 
confirms the timing of the Deccan 
eruptions and environmental fallout 
reported in recent years by various 
research teams, including his own.

Courtillot, who is familiar with the 
Princeton work but had no role in it, led 
the team that reported in the Journal 
of Geophysical Research in 2009 that 
Deccan volcanism occurred in three 
phases, the second and largest of which 
coincides with the Cretaceous-Tertiary 
mass extinction; the Keller-led study 
published in the Journal of the Geologi-
cal Society of India confirms the second 
and third phases, he said.

“The significance of this recent work is 
that the analysis was conducted in impor-
tant sections near the volcanic action, and 
not thousands of kilometers away as had 
been the case previously,” Courtillot said. 
“They provide support for the idea that 
carbon and sulfur dioxide emissions were 
the principal agents of environmental 
change and stress, and conclude that the 
characteristics of the second-phase erup-
tions were such that it could alone have 
caused the mass extinction.”

In addition, Courtillot said, the 
approach the teams used could prove 

valuable to understanding the part vol-
canoes played in other extinction events 
in Earth’s history. “Exceptional, mas-
sive volcanism, I am now quite sure, is 
the general cause of mass extinctions,” 
he said. “But in order to be considered 
as proven and quantitatively explained, 
we need the kind of extensive, detailed 
work described by these teams to be 
conducted for all other extinctions.”

The case for Deccan over Chicxulub 
Keller is prominent among scientists 

who reject the Chicxulub impact’s role 
in the end-Cretaceous mass extinction. 
She is well known for leading a team 
of researchers who announced in 2003 
that a sediment core from the Chicxulub 
crater revealed that the impact predated 
the mass-extinction event by about 
300,000 years.

Keller and her co-authors published 
their findings in the journal Pro-
ceedings of the National Academy of 
Sciences in 2004 and suggested that 
the Chicxulub meteorite was instead 
one of several meteorite strikes that 

occurred in the several hundred 
thousand years leading up to the mass-
extinction event. They concluded that 
while destructive, the Chicxulub impact 
was not powerful enough to have caused 
widespread annihilation. Keller and her 
collaborators have since supported these 
findings with additional evidence from 
Texas and northeastern Mexico pub-
lished in EPSL in 2007 and the Journal 
of the Geological Society of London in 
2009, respectively.

Keller has joined other scientists in 
focusing her research on the 30-year-old 
idea first championed by Virginia Tech 
geologist Dewey McLean that Deccan 
volcanism was the root of the Creta-
ceous mass extinction. Until recently, 
the theory was in question because the 
eruptions were thought to have been 
stretched out over a period of more than 
1 million years, leaving plenty of time 
for the Earth to recover between erup-
tions, Keller said.

Improved dating technology, however, 
allowed scientists — particularly the 
team led by Courtillot — to narrow the 
time of the largest eruptions to a few 
hundred thousand years at the end of the 
Cretaceous. Known as Deccan phase-2, 
this period accounted for 80 percent of 
the total volcanism. The first and weak-
est phase of activity occurred about 67.5 
million years ago; the third and final 
eruption phase began about 300,000 
years after the KT mass extinction.

In 2008, Keller and her team reported 
in EPSL the first direct link that the 
KT extinction coincided with the end of 
the second phase of Deccan eruptions. 
She explained that marine sediments 
preserved between lava flows from 
the second- and third-phase eruptions 
contained evidence of the KT boundary, 
a thin, worldwide geological layer that 
marks the mass-extinction event.

Deccan volcanism behind the mass  
extinction, so say the plankton

The work published Nov. 1 by the 
Geological Society of India builds on 
Keller’s 2008 paper in EPSL. She and 
her co-authors examined cores from Dec-
can lava flows near Rajahmundry in the 
Krishna-Godavari Basin, the remnant 
of an ancient sea on the Bay of Bengal 
coast, and found that lava flows from 
the second and third Deccan phases are 
separated by marine sediments.

Keller worked with P.K. Bhowmick, 
H. Upadhyay, A. Dave, A.N. Reddy and 
B.C. Jaiprakash, scientists with India’s 
government-operated Oil and Natural 
Gas Corp., which owns the sediment 
cores. Also included is Thierry Adatte, 
a geologist with the University of Lau-
sanne in Switzerland, who is Keller’s 
longtime collaborator and a co-author 
on the papers challenging the time of 
the Chicxulub impact, as well as previ-
ous papers on Deccan volcanism.

The team examined the basin’s 
sediment layers to determine the size 
and number of a species known as 
planktonic foraminifera that remained 
following each eruption phase. These 
plankton are single-celled micro- 
organisms ranging in size from the 
point of a needle to a pinhead that are 
highly sensitive to changes in oxygen, 
salinity, temperature and nutrients, 
Keller said. Their sensitivity to envi-
ronmental changes and their near 
extinction at the end of the Cretaceous 
makes the species key to determining 
the timespan, pace and severity of the 
mass extinction.

After studying microplankton 
remains in sediment from below, 
between and above the second-phase 
lava flows, the researchers observed 
that the number of living species 
dropped 50 percent at the onset of 
eruptions. The species count plunged 
by another 50 percent after the first 
of what would be four lava mega-
flows. No more than seven to eight of 
the species that were most tolerant to 
environmental changes survived after 

Princeton researchers found that massive, prolonged eruptions of the Deccan Traps in India gradually eliminated species and resulted in 
the Cretaceous-Tertiary mass extinction that killed the dinosaurs 65 million years ago. Marine sediment trapped between Deccan lava flows 
revealed that a species known as planktonic foraminifera — widely used to gauge the severity of prehistoric disasters — succumbed to lava 
mega-flows and volcano-induced environmental stress such as acid rain and drastic climate changes. As conditions on Earth worsened, large, 
varied species (left) were eliminated. The no more than seven or eight smaller species (right) that remained dwarfed further.
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Frist hosts Winterval celebration

P rinceton students, faculty and 
staff are invited to celebrate 
the upcoming winter season 

at the Frist Campus Center’s annual 
Winterval from 3 to 5 p.m. Wednes-
day, Dec. 14, on the center’s 100 level.

This year’s festival will include a 
dessert and beverage buffet, fondue 
and hot chocolate bar, and a snow-
mobile simulator. Guests may also 
participate in several activities such 
as holiday card making, candy house 
building, cookie decorating and gift-
wrap making. 

The Undergraduate Student Gov-
ernment will be present to promote 
and provide information for its 
Campus C ommunity Challenge, an 
initiative launched earlier this year 
to encourage students to participate 

in community service. More infor-
mation on the Campus Community 
Challenge may be found at 
ccc.tigerapps.org.

Frist also will serve as one of several 
collection sites for the Mercer Street 
Friends Food Bank. University members 
may drop off donations of nonperishable 
food and personal hygiene items near 
the Mazo Family Game Room on the 
100 level during regular operating hours 
through Friday, Dec. 16. For a listing 
of other campus collection sites, visit 
the Offi ce of Community and Regional 
Affairs website at www.princeton.edu/
community.

Winterval is co-sponsored by the 
Frist Campus Center and Dining 
Services. For more information, visit 
www.princeton.edu/frist. 

UPcoming
Lecture: “Political Crime and the 
Memory of Loss”
John Borneman, Princeton
Noon Dec. 12
Burr Hall, Room 213

Meeting: Council of the Princeton 
University Community
4:30 p.m. Dec. 12
Friend Center, Room 101 

Panel discussion: “Where Do We Go 
From Here?”
Princeton faculty and members of Student 
Nonviolent Coordinating Commission
4:30 p.m. Dec. 13
McCormick Hall, Room 101

Lecture: “Powerful Potential: The Gift 
of Energy”
Howard Stone and Bonnie Bassler, 
Princeton 
10 a.m. and 12:30 p.m. Dec. 17
McDonnell Hall, Room A02
(Registration required, 609-258-5144)

Film screening: “Percy Jackson & The 
Olympians: The Lightning Thief”
6 to 9 p.m. Jan. 12
Princeton University Art Museum

The McCarter Theatre Center will present “GATZ,” the critically acclaimed theatrical adaptation of F. Scott Fitzgerald’s “The Great Gatsby,” performed 
by Elevator Repair Service, Thursday through Sunday, Dec. 15-18. “GATZ” will be presented as a marathon theatrical event, with two short 
intermissions and a dinner break. The experience will last approximately seven hours and 45 minutes. Each day, the performance will start at 
2 p.m., with the evening session starting at 7:15 p.m. after a dinner break. For tickets or more information, call 609-258-2787, visit the McCarter 
website at www.mccarter.org or go to the theater’s box offi ce.

The Seeley G. Mudd Manuscript Library 
is hosting the exhibition “She Flourishes: 
Chapters in the History of Princeton Women” 
through Aug. 31. The exhibition’s subjects 
include Suzanne Keller (above), who became 
Princeton’s fi rst tenured female faculty 
member in 1968.

A group of recently 
rediscovered watercolors 

by British painter Gwen 
John (1876–1939) 

are on view in the 
18th-Century Window 

of the Main Gallery 
at Firestone Library 

through Dec. 31. Two 
albums containing 23 
unsigned watercolors 

have been identifi ed as 
the work of John, who is 

recognized as one of the 
most important painters 

of her generation. 
The albums are in the 

extensive papers of the 
British poet and critic 
Arthur Symons, which 

are preserved in the 
Manuscripts Division of 

the library’s Department 
of Rare Books and 

Special Collections.
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No longer just the province of the 
humanities, the study of ethics is 
taking on a greater role in Prince-

ton’s training of future researchers. 
Across classrooms and research labs, 
faculty and students are building on the 
questions posed by ancient philosophers 
and applying them in discussions about 
plagiarism and fraud, conflicts of inter-
est, and working with human research 
subjects.

Anna Hiszpanski, a graduate 
student in chemical and biologi-
cal engineering, took the new class 
“Responsible Conduct in Research: A 
Course on Ethics in Engineering” last 
fall to gain insights into her ethical 
responsibilities as a researcher.

“The course made me more con-
scious of ethical choices and situations 
I face on a day-to-day basis as a gradu-
ate student and researcher,” she said. 
“More than simply identifying possible 
pitfalls, it also offered advice on how to 
navigate and avoid ethical dilemmas.”

For many years, Princeton has offered 
courses about conducting research 
ethically in the life sciences because 
of federal funding guidelines, and the 
University now has extended its com-
mitment to this training to all of the 
natural sciences, social sciences, math-
ematics and engineering departments. 

Princeton’s Dean for Research A.J. 
Stewart Smith and Dean of the Gradu-
ate School William Russel formed a 
committee two years ago to explore 
requiring a course on responsible 
conduct in research. Coincidentally, 
the National Science Foundation began 
requiring such training for all its 
grantees as of 2010 and the National 
Institutes of Health updated its require-
ments as well, which accelerated 
Princeton’s effort, said David Redman, 
associate dean of the Graduate School. 

“That meshed nicely with our plans 
to push this as a necessary professional 
development activity in the natural 
sciences, engineering and the social 
sciences,” Redman said. While provid-
ing an online ethics course would have 
met the federal requirements, that 
“doesn’t meet the standard of a course 
taught with senior faculty members 

University expands ethics education for future researchers

In a research ethics course from last fall, electrical engineering graduate students Yue Tian (left) and Tiance Wang 
(right, with clicker) “vote” on a multiple-choice question about a hypothetical ethical dilemma.

Claire Gmachl, the Eugene Higgins Professor of Electrical Engineering, 
teaches “Responsible Conduct in Research: A Course on Ethics in 
Engineering,” a half-semester course that provides a brief background 
in moral philosophy and covers topics such as research misconduct, 
credit and authorship in publications, student-adviser relationships, 
and the wider societal implications of engineering decisions. 

and discussion” that Princeton’s 
expanded offerings provide, he said. 

Smith and Russel announced the 
creation of a Responsible Conduct of 
Research (RCR) Training Plan in 
March 2010. RCR courses are required 
for federally funded 
students and post-
doctoral researchers 
in the natural sci-
ences, mathematics, 
engineering and the 
social sciences, and 
most departments in 
these disciplines are 
requiring all of their 
graduate students to 
receive this train-
ing. Undergraduates 
and visiting student 
research collabora-
tors may meet the 
University and fed-
eral requirements 
by taking an online 
training course.

The University’s 
RCR courses must 
include significant 
student-faculty 
discussion, and be 
taught by regular 
faculty or emeriti. 
They also cover 
topics in 11 core 
areas: data acqui-
sition, sharing, 
management and 
ownership; conflicts 
of interest and com-
mitment; research 
misconduct; publication practices and 
responsible authorship; peer review; 
collaborative research; mentor and stu-
dent/trainee rights and responsibilities; 
animal welfare; human subjects; science 
in society; and safe laboratory practices. 
Topics covered vary according to the 
nature of the research in the discipline. 
Issues of animal welfare are relevant 
to graduate student and postdoctoral 
researchers in psychology and biology, 
for example, but not relevant in electri-
cal engineering or computer science.

From intensive two-day summer 
courses to half-term classes during 
the academic year, the University’s 

departments have 
established a 
variety of ways to 
engage students 
in these areas of 
research ethics.

Ethics in  
engineering

Due to the 
RCR program, 
Claire Gmachl, 
the Eugene 
Higgins Profes-
sor of Electrical 
Engineering, 
has introduced 
students to the 
complex profes-
sional and societal 
implications 
of conducting 
research and 
bringing new 
technologies to 
market.

Gmachl 
volunteered to 
teach “Respon-
sible Conduct 
in Research: A 
Course on Ethics 
in Engineering,” a 
new half-semester 
course required 
of all engineering 
graduate students. 
In addition to 
providing a brief 
background in 

moral philosophy, the course covers top-
ics such as research misconduct, credit 
and authorship in publications, student-
adviser relationships, collaborations, 
and the wider societal implications of 
engineering decisions.

“It’s not just for their time as 
graduate students, it’s training for a 
profession,” said Gmachl, noting that 
the University and society put many 
resources into graduate education. 
“What we ask in return is their honest 
work and their good judgment to solve 
societal problems. It’s a big responsibil-
ity and it’s important to live up to it.”

Gmachl worked with the Keller 
Center for Innovation in Engineer-
ing Education to plan and develop the 
content. With Keller Center fund-
ing, Jinju Pottenger, a 2010 alumna 
who majored in the Woodrow Wilson 
School of Public and International 
Affairs, and Alexander Hwang, an eco-
nomics major from the Class of 2011, 
worked with Gmachl over summer 
2010 to research other ethics courses 
and to help organize the course.

To make the course more engaging 
and to focus students on the thought 
processes of ethical decision-making, 
Gmachl peppers her presentations with 
hypothetical scenarios and presented 
the students with multiple-choice 
responses. In one exercise, students 
“voted” with handheld devices and 
the aggregated results were instantly 
projected on a screen. They were given 
a scenario involving an adviser who 
kept asking a student to redo experi-
ments when the results did not match 
the hypothesis. Gmachl noted that the 
students’ reactions sometimes shifted 
as new information was added to the 
hypothetical scenario and as students 
heard each other’s views.

Applied ethics also have become 
a part of undergraduate education 
at Princeton, even when not part of 
the RCR training plan. For example, 
Jay Benziger, a professor of chemical 
and biological engineering, regularly 
teaches “Ethics and Technology: Engi-
neering in the Real World,” which 
draws a number of non-engineers. The 
course focuses less on research mis-
conduct and more on the decisions and 
tradeoffs engineers face in developing 
technologies for market.

“Technology shapes our society and 
political institutions in ways we don’t 
get to vote on,” Benziger said. He 
cited the invention of ever-larger farm 

equipment that increased production 
and helped drive a shift toward corpo-
rate mega-farms. 

“I’m trying to raise these issues for 
students. I don’t have all the answers,” 
Benziger said. “But as an engineer you 

really do have an ethical responsibil-
ity because your work really impacts 
society, whether you know it or not.”

Lessons in life sciences
The National Institutes of Health 

began asking their grant applicants 
about RCR in 1989 and started requir-
ing such plans in 1994. To satisfy the 
RCR requirement, Princeton’s molecu-
lar biology department developed the 
graduate course “Scientific Integrity 
in the Practice of Molecular Biology,” 
which Lee Silver began teaching in 
2003. 

Silver, a professor of molecular biol-
ogy and public affairs, has focused 
his research on the ethical and social 
implications of advances in reproduc-
tive technology and genetics. His RCR 
class, however, covers issues of personal 
integrity rather than societal questions.

“What is appropriate or inappro-
priate in terms of doing research, 
reporting research, using the ideas 
of another researcher, and what to 
do if a grad student suspects another 
researcher of misconduct?” Silver said, 
framing some of the central questions 
of the class. 

Other issues covered in the course 
include the framework for public sup-
port of basic biomedical research, the 
rights and responsibilities of students 
and mentors in that research, intel-
lectual property, and dealings with 
human and animal subjects.

Silver uses case studies and class 
discussion to convey the material. This 
sping, he also sparked discussion on 
ethical dilemmas with videos recently 
produced by the Office of Research 
Integrity in the U.S. Department of 
Health and Human Services. 

While students often have the most 
passionate discussions about the 
issue of how credit for collaborative 
experiments is divided in research 
publications, Silver said students will 
more frequently need to probe their 
own actions in the lab.

“The most important issue is how to 
guard against unintentional bias or mis-
conduct in one’s own research,” he said. 

Continued on page 7
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the first mega-flow, and no recov-
ery occurred between subsequent 
mega-flows. By the end of the fourth 
mega-flow the mass extinction was 
complete, the researchers wrote.

The vast amounts of carbon dioxide 
and sulfur dioxide poured into the 
atmosphere by the end of the second 
volcanic phase — estimated to be 30 
times more than the levels produced by 
the Chicxulub impact — resulted in, 
among other crises, heavy acid rain, 
acidic oceans and global temperatures 
that swung between scorching and 
frigid, the researchers reported. The 
third eruption phase prolonged these 
conditions.

Thus, the number of species evolv-
ing remained low, and existing species 
dwarfed during the 500,000-year 
period after the mass extinction, 
although no significant extinctions 
occurred again, Keller and her co-
authors found. New, larger marine 
species did not appear until after the 
third phase when Deccan eruptions 
went dormant, suggesting that life 
began to recover as the atmosphere 
became less poisonous.

“In my work, I had always observed 
evidence of marked changes in species 
abundance with gradually higher lev-
els of stress and extinction during the 
last several hundred thousand years, 
rather than one single instantaneous 
annihilation,” Keller said. “For lack of 
better evidence, scientists had inter-
preted this steady decline as the result 
of climate and sea-level changes.”

Evidence that a large meteorite helped 
finish the job

For the paper published Oct. 15 in 
EPSL, Keller and her co-authors pro-
vide a supporting and more nuanced 
depiction of conditions during the 

The Office of the Dean of the 
Faculty invites members of the 

University community to submit 
letters of nomination for the 2012 
President’s Award for Distinguished 
Teaching.  

The awards, presented annually at 
Commencement, are intended to rec-
ognize excellence in undergraduate 
and graduate teaching by Princeton 

Teaching award nominations sought
faculty members. All current full, 
associate and assistant professors, 
senior lecturers and lecturers who 
have served at least half time for 
three or more years are eligible for 
nomination. 

Letters of nomination should be 
sent by Monday, Feb. 13, to the Office 
of the Dean of the Faculty, 9 Nassau 
Hall, or to padt@princeton.edu. 
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The area known as the Deccan Traps — a primeval volcanic range in western India that was once three times larger than France — is the source 
of evidence found by Princeton researchers that has led to new understanding of the demise of the dinosaurs. 

Deccan period. They examined sedi-
ments from an ancient shallow sea 
in Meghalaya where rock layers are 
known to contain among the clearest 
fossil records of the Cretaceous-
Tertiary mass extinction, Keller said. 
She worked with lead author Gertsch; 
the geologist Adatte; Rahul Garg 
and Vandana Prasad from the Birbal 
Sahni Institute of Palaeobotany in 
India; Zolt Berner from the Karlsruhe 
Institute of Technology in Germany; 
and Dominik Fleitmann at the Uni-
versity of Bern in Switzerland.

Analysis of the Meghalaya sediment 
revealed an inhospitable planet rife 
with high humidity, severe storms and 
massive blooms of the plankton spe-
cies Guembelitria cretacea, a disaster 

opportunist that flourished in devas-
tated environments when few other 
species survived.

At the same time, the team detected 
large amounts of iridium, an element 
typically associated with meteorite 
impacts, Keller said. Iridium is rare 
on Earth yet is found in high con-
centrations in the KT boundary, a 
phenomenon known as the iridium 
anomaly. Remnants of iridium at the 
KT boundary in Meghalaya coincide 
with the global KT boundary iridium 
anomaly, she said.

The new evidence of a meteorite 
strike at Meghalaya that coincides 
with the KT mass extinction sup-
ports the theory Keller proffered 
in 2003 that multiple meteorites 

struck the Earth around the time of 
the Deccan eruptions, adding to the 
volcano-fueled misery of the mass-
extinction era.

“Our data suggest that the mass 
extinction of the dinosaurs and other 
species was caused by the harsh condi-
tions resulting from massive Deccan 
eruptions and the coincidence of mul-
tiple meteorites,” Keller said. “In light 
of this new evidence, the single-impact 
story seems more like an article of faith 
at this point.”

The study published in the Journal 
of the Geological Society of India 
about the Deccan eruption and the 
meteorite research published in EPSL 
were both supported by grants from 
the National Science Foundation. 

manufacturing processes — as a public 
health threat. Along with prioritizing 
improvements in air quality, she also is 
concerned with better management of 
the risks posed by chemicals, cleanup 
of hazardous waste sites and protection 
of America’s water supply.

“Lisa has shown wonderfully strong 
and courageous leadership at the EPA, 
working hard to ensure that the EPA’s 
evaluations and regulations are based on 
the highest quality science,” said Emily 
Carter, founding director of Princeton’s 
Andlinger Center for Energy and 
the Environment and the Gerhard R. 
Andlinger Professor in Energy and the 
Environment. “I am particularly proud 
that a Princeton alumna has been the 

first EPA administrator to put in place 
regulations of greenhouse gases.”

Jackson joined the EPA as a scientist 
in 1987 and rose through its ranks, 
developing special expertise in the 
agency’s Superfund toxic and hazard-
ous waste cleanup program, before 
joining the New Jersey Department of 
Environmental Protection as assistant 
commissioner in 2002.

In 2006, New Jersey Gov. Jon 
Corzine nominated Jackson to become 
commissioner of the department. She 
served the state until nominated by 
then-incoming President Obama, 
becoming the 12th administrator of 
the EPA in January 2009 and the 
first African American to serve in the 
position.

“Environmentalism is not just 
about protecting the wilderness. It’s 
not just about saving the polar ice 
caps,” Jackson said during a 2009 

A focused approach in history
As an example of exploring ethics 

in the social sciences, over the course 
of two days and 12 hours in June, a 
group of students pursuing Ph.D.’s in 
history and the history of science were 
engaged in an intensive workshop that 
is a part of the new course “Research 
Ethics and the Dissertation Prospec-
tus.” The course is co-taught by 10 
professors, with one or two of them 
leading each session. 

setting off for their first big extended 
research trips, so it’s useful for them to 
be forearmed about issues that may arise 
and how to deal with them or where to 
go to get advice or assistance.”

Expanding RCR courses to the 
social sciences has been a useful and 
popular move, Haldon said, based on 
the level of engagement exhibited by 
students in last summer’s class.

“A member of faculty opens up the 
debate, and the discussion then gener-
ally runs itself because the students 
effectively take over,” he said. “Once the 
students get to grips with the themes, 
they are usually extremely keen to push 
the discussions further.”  

The bulk of the class focuses on 
students’ proposed research materi-
als, issues and structures for their 
dissertation. The RCR workshop, 
however, covers a number of practical 
topics, including: identifying original 
research and setting research agen-
das; obligations to patrons, including 
the public, and conflicts of interest; 
problems such as bias in sources, 
attribution, data collection and pro-
cessing; human subjects, oral history 
and intellectual property; collabora-
tive research; responsible authorship 
and peer review; research misconduct; 
mentoring, bullying, harassment and 
stereotyping in professional relation-

ships; standards and research across 
fields; history in society; and teaching 
ethical practice to undergraduates.

Professor of History and Hellenic 
Studies John Haldon, who devised the 
course together with Professor of His-
tory Angela Creager, said the timing 
and structure of the class, to be offered 
annually, are meant to maximize the 
impact on graduate students, who have 
just finished their general exams and are 
preparing to begin their dissertations.

“It usefully precedes their disserta-
tion prospectus seminar in June, and we 
minimize the demand on faculty,” Hal-
don said. “It also immediately precedes 
most post-generals second-year students 

visit to campus. “It’s about protect-
ing people in the places where we 
live, where we work, where we raise 
our families. It’s about making urban 
and suburban neighborhoods safe 
and clean. It’s about protecting chil-

dren at their schools and workers at 
their jobs.”

Jackson received her bachelor’s 
degree from Tulane University in 1983 
before receiving her master’s from 
Princeton. 
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times the performance of the average 
desktop, and 12 terabytes of memory, 
which allows it to analyze unprec-
edentedly large datasets. In January, 
when all the systems are installed and 
running, Princeton’s computing center 
will provide computing speed of about 
110 teraflops, or 10 percent of the capa-
bility — as measured in “FLOPS,” or 
floating point operations per second 
— of a national supercomputing center. 

Approach provides broad access
Princeton has created a central-

ized approach to providing computing 
resources for faculty, researchers and 
students, as researchers who want to 
use the high-performance computers 
do so by making a request through the 

Research Computing website at www.
princeton.edu/researchcomputing, 
which is managed by PICSciE and OIT.

One team using the TIGRESS com-
puters is Associate Professor Anatoly 
Spitkovsky’s group in the Department 
of Astrophysics. The team is exploring 
how astrophysical shock waves, such 
as the ones generated by supernova 
explosions, can cause the acceleration 
of cosmic rays, which are streams of 
high-energy particles that flow into 
our solar system from far out in the 
galaxy. 

Computer models offer a way to track 
the careening particles inside shock 
waves, but even simplified models are 
very computationally demanding, as 
the simulations involve integrating the 
orbits of tens of billions of particles. 

“Princeton’s high-performance com-
puting resources have been invaluable 
to our group,” Spitkovsky said. “They 
allow us to put to the test existing 
theories of particle acceleration and 
help to explain a number of puzzling 
astronomical observations of supernova 
remnants and gamma-ray bursts. In 
addition, TIGRESS computers have 
served as an excellent training ground 
in high-performance computing for 
undergraduate and graduate students, 
and for postdocs.”

Through the Research Computing 
website, researchers can access a list of 
trainings and mini-courses on how to 
use the computing resources. Techni-
cal support staff are available to help 
researchers decide which computer 
system fits the job, troubleshoot mal-
functioning programs and tune software 
for maximum performance. “This low-
ers the technological barriers,” said Curt 
Hillegas, director of research computing 
and director of TIGRESS.

Princeton’s centralized research 
computing approach also enables 
researchers from different disciplines 
to talk to each other, said James Stone, 
associate director of PICSciE and a 
professor of astrophysical sciences with 
a joint appointment in the program in 
applied and computational mathemat-
ics. “It is like a playground where you 
meet your neighbors,” said Stone, who 
called the approach “exceptional.” 

“You find out what they are doing 
and you learn from each other,” he said.

The high-performance comput-
ers are helping Princeton engineers 
explore underground storage of carbon 
dioxide. Much is unknown about how 
carbon dioxide behaves when it comes 
in contact with water and salt at the 
extreme temperatures and pressures 
found in some geologic formations. 
Yet it is difficult to make such mea-
surements in the lab and even more 
difficult to do so in the field.

Computer simulations can help 
researchers explore this question, said 
Pablo Debenedetti, the Class of 1950 
Professor in Engineering and Applied 
Science and vice dean of the School of 
Engineering and Applied Science. He 
and his team use Princeton’s computing 
power to perform a type of modeling 
called a Monte Carlo simulation to look 
at how molecules of carbon dioxide, 
water and salt interact with each other 
at high temperatures and pressures. 

“This is the sort of complicated 
research question that you can ask in a 
university environment, and it would be 
impossible without high-performance 
computers,” Debenedetti said. 

Meeting researchers’ needs on demand
The centralized approach that 

enables such broad research is success-
ful because it starts with the needs of 
Princeton researchers, said Jeremiah 
Ostriker, professor of astrophysical 
sciences and PICSciE’s director until 
July 2009. “The researchers and 
faculty members decide what types 
of computers they need. For example, 
some computers are good at visualiza-
tion while others, a higher throughput, 
in terms of computations per second.”

The savings are also substantial, said 
Ostriker, who was a leading proponent 
of the centralized approach when he 
served as Princeton’s provost from 
1995 to 2001. Prior to the centralized 
approach, individual departments were 
buying and installing research comput-
ers in their own buildings. 

Installing high-performance com-
puters in individual departments is 
expensive because the computers con-
sume large amounts of power, generate 
a lot of heat and require installation of 
dedicated air conditioners. Often the 

power supply to campus buildings, 
especially older ones, was not designed 
with the kind of heavy-duty electri-
cal wiring and cooling infrastructure 
needed. 

Combining research computing 
and campus computing made sense, 
Ostriker said. A central computing 
facility requires fewer staff, compared 
to a system in which each department 
had to hire its own computer admin-
istrator. The new building is run by 
three OIT employees, a data center 
facilities manager and two electronics 
specialists.

This external staff support aids the 
work being done by such researchers 
as Professor of Chemistry Annabella 
Selloni and her group, which is explor-
ing hydrogen generation from water 
in the search for solutions to world 
energy needs. The researchers are 
using computer modeling to design 
a catalyst that extracts protons from 

water and combines 
them with electrons 
to produce hydro-
gen. An essential 
piece of the catalyst 
is currently based 
on pricey and 
rare metals such 
as platinum. “We 
are exploring via 
computer modeling 
whether a cheaper 
and more efficient 
catalyst can be 
made,” Selloni said. 

The team’s 
in silico model-
ing efforts are 
inspired by a 
real-life microbial 
enzyme isolated 
from hydrogen-
producing bacteria. 
But creating a 
functional cata-
lyst based on a 
naturally occur-
ring enzyme is no 
trivial matter, and 
requires a basic 
understanding 
of the processes 
involved. 

“Our research requires highly 
sophisticated quantum-mechanical 
computations,” Selloni explained. 
“These types of calculations can be 
carried out only on computers like 
those at Princeton’s High-Performance 
Computing Research Center.” 

Another of the user groups for the 
computing facility is the U.S. Depart-
ment of Energy’s Princeton Plasma 
Physics Laboratory (PPPL), which is 
managed by the University. “This com-
puting facility is one of the strengths 
of being located within the Princeton 
University neighborhood,” said Michael 
Zarnstorff, deputy director for research 
at PPPL. “By pulling together we can 
get a facility that is beyond our ability 
as individual groups.”

In addition to applications in engi-
neering and physics, high-performance 
computing is being increasingly 
used in disciplines that until recently 
required little more than a desktop. In 
the Department of Ecology and Evo-
lutionary Biology, Assistant Professor 
Iain Couzin is using computational 
approaches to understand how complex 
behaviors such as bird migrations and 
insect swarms emerge out of actions 
and interactions among individuals. 
His team of researchers has developed 
computational tools to explore how 
individual organisms, while sensing 
only their local environments, can 
adeptly contribute to group behav-
iors. The researchers have developed 
a model of how collective behavior 
traits may have evolved in response to 
ecological conditions.

Keeping cool with an eye on sustainability
To support such hefty computing 

jobs, the new facility at Forrestal was 
specially designed to provide power 

to the computers while using as little 
energy as possible. The entire ground 
floor of the new building is dedicated to 
maintaining the computers. One part 
of the floor is dedicated to electrical 
switching, another to backup power 
supplies in the form of large batteries, 
and another to creating the cool air that 
will continuously bathe the machines. 

Of all the features in the new For-
restal computing research center, 
air conditioning is among the most 
important, Hillegas said. “Anyone who 
has used a laptop knows that computers 
generate heat. These high-performance 
computers generate massive amounts 
of heat.” Three massive water chillers, 
each the size of an ice-cream truck, cool 
thousands of gallons of water per day to 
a temperature of about 45 degrees Fahr-
enheit. The chilled water in turn cools 
air that is propelled by fans up and into 
the second-floor computer room to keep 
the mighty machines comfortably at 
room temperature.

In case of a power failure, a 100,000 
gallon tank of pre-cooled water stands 
next to the building, ready for use 
until a backup generator rumbles to 
life. The water is cool enough to be 
used without additional cooling, said 
Edward Borer Jr., manager of the Uni-
versity’s energy plant. “We have a tank 
full of cold water that we can immedi-
ately circulate into the data center to 
start removing heat,” he said.

On the second floor stand rows of 
cabinets that house the computer serv-
ers. Each cabinet generates as much 
heat as 200 continuously burning light 
bulbs packed into a space the size of a 
kitchen refrigerator. 

To offset these cooling and power 
needs, the building has many energy-
saving features. During winter, the air 
conditioning system can be switched 
off, and giant louvers on the south 
facing wall can be opened to let in cold 
outside air. This feature takes advan-
tage of modern technical standards 
that allow computers to be exposed to 
a greater range of temperatures and 
humidity levels, said Borer.

Other sustainability measures 
include cooling towers that enable 
the chillers to be turned off when the 
outside temperature is near freezing. A 
second backup generator, this one gas-
powered, has a cogeneration feature 
that harnesses waste heat as energy to 
chill the water. It runs on natural gas 
and has a lower carbon footprint than 
the electricity provided by the power 
utility. The natural gas generator will 
be switched on when electricity prices 
are high, thus saving money and low-
ering Princeton’s carbon footprint.

One of the challenges of planning 
this building was to “right-size” it for 
current and future research computing 
needs, the facility’s planners said.

“Research computing is not predict-
able because the technology changes 
fairly rapidly,” said John Ziegler, 
director of real estate development at 
Princeton. The solution was to plan 
the existing building so that someday 
it can be doubled in size by construct-
ing a mirror image of the existing 
facility, with the loading dock and 
freight elevator at the center. “We 
developed the site with an eye to the 
future and the expansion capabilities,” 
Ziegler said.

Offices across campus continue to 
invest in the future of research com-
puting at Princeton. Support for the 
new computers comes from a variety of 
sources, including PICSciE, OIT, the 
engineering school, the Lewis-Sigler 
Institute for Integrative Genomics, the 
Princeton Institute for the Science and 
Technology of Materials and PPPL, as 
well as a number of academic depart-
ments and faculty members. The 
acquisition of the new computers was 
made possible through grants provided 
by the National Science Foundation, 
the U.S. Department of Energy, the 
Air Force Office of Scientific Research, 
and the David and Lucile Packard 
Foundation. 

According to astrophysicist Anatoly Spitkovsky, Princeton’s high-performance computing resources allow researchers 
to “test existing theories of particle acceleration and help to explain a number of puzzling astronomical observations of 
supernova remnants and gamma-ray bursts.” This image shows the simulation of the structure of magnetic turbulence 
near an astrophysical shock wave, propagating toward the lower right corner of the image. Collisions of clouds of plasma in 
space cause the shock waves, generate magnetic fields and accelerate particles. Elongated pockets of plasma are created 
ahead of the shock by newly accelerated particles and are surrounded by filaments of generated magnetic field.


