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The 2018 Franklin Institute Laureates

The 2018 Franklin Institute

AWARDS CONVOCATION
APRIL 17–19, 2018
Welcome to The Franklin Institute Awards, the
United States’ oldest comprehensive science and
technology awards program. Each year, the Institute
celebrates extraordinary people who are shaping our
world through their groundbreaking achievements
in science, engineering, and business. They stand as
modern-day exemplars of our namesake, Benjamin
Franklin, whose impact as a statesman, scientist,
inventor, and humanitarian remains unmatched
in American history. Along with our laureates, we
celebrate his legacy, which has fueled the Institute’s
mission since its inception in 1824.

III

From sparking a gene editing revolution to saving
a technology giant, from making strides toward a
uniﬁed theory to discovering the ﬂow in everything,
from finding clues to climate change deep in our
forests to seeing the future in a terahertz wave, and
from enabling us to unplug to connecting us with the
world, this year’s Franklin Institute laureates personify
the trailblazing spirit so crucial to our future with its
many challenges and opportunities.
The Franklin Institute presents , as par t of its
Awards Week celebration of science, a series of
learning programs, open to the public, so that its
internationally-distinguished laureates can share
their discoveries, experiences, and perspectives with
the greater Philadelphia community. These events
offer a unique insider’s view on research activities in

a range of disciplines. The week culminates in a grand
medaling ceremony, beﬁtting the distinction of this
historic awards program.
In this convocation book, you will ﬁnd a schedule of
these events and biographies of our 2018 laureates.
We invite you to read about each one and to attend
the events to learn even more. Unless noted otherwise,
all events are free, open to the public, and located in
Philadelphia, Pennsylvania.
We hope this year’s remarkable class of laureates
sparks your curiosity as much as they have ours.
We look forward to seeing you during The Franklin
Institute Awards Week.

Donald E. Morel, Jr., Ph.D.

Larry Dubinski

CHAIR, BOARD OF TRUSTEES
THE FRANKLIN INSTITUTE

PRESIDENT AND CEO
THE FRANKLIN INSTITUTE
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THE FRANKLIN INSTITUTE AWARDS
The long, distinguished history of The Franklin Institute Awards dates back to 1824, when the Institute was

founded by a group of leading Philadelphians to train artisans and mechanics. Philadelphia, then the largest city in

the United States, was the nation’s innovation and manufacturing center. The same year, the Institute arranged the
first of what became a series of regular exhibitions of manufactured goods. With the exhibitions came the presentation

of awards—first certificates and later endowed medals—for technical achievement.
Since 1875, recipients have been selected by the Institute’s

technology. The list of Franklin Institute laureates virtually charts

Committee on Science and the Arts (CS&A), formerly known as

their advancement through the past two centuries. The honor roll

the Committee on Inventions. This all-volunteer committee still

of more than 2,000 Franklin Institute award recipients includes

selects recipients of the Benjamin Franklin Medals, dedicated to

Nikola Tesla, Marie and Pierre Curie, Rudolf Diesel, Thomas Edison,

their charge of recognizing the most impactful advances in science

Max Planck, Albert Einstein, Marshall Nirenberg, Stephen Hawking,

and engineering.

Ralph Cicerone, Gordon Moore, Jane Goodall, Elizabeth Blackburn,
Steven Squyres, Bill Gates, Dean Kamen, Subra Suresh, and Cornelia
Bargmann—to name a few.

Celebrating outstanding achievements

in science and engineering from around
the world is an important way The

Franklin Institute preserves Benjamin
Franklin’s legacy.

The Franklin Institute
In the spirit of inquiry and discovery embodied by Benjamin
Franklin, the mission of The Franklin Institute is to inspire a passion
for learning about science and technology.
As the most visited museum in the Commonwealth of Pennsylvania,
The Franklin Institute is one of the leading science centers in the
country. Science and technology have the potential to solve some of
the most critical issues of our time, to improve our lives, and to inspire

In 1998, the Institute’s long-standing endowed Awards Program was

our curiosity about the world around us. Every day, The Franklin

reorganized under the umbrella of the Benjamin Franklin Medals,

Institute provides resources that help people to connect with science

now presented in seven areas of science and engineering. The

and technology in creative ways that resonate with learners of all ages

Bower Award for Business Leadership and the Bower Award and

and backgrounds. The Institute directly reaches more than one million

Prize for Achievement in Science are made possible by a bequest

people each year with informal learning experiences that engage

in 1988 from Philadelphia chemical manufacturer Henry Bower, the

students, adults, and families. Reaching beyond the central learning

grandson of a 19th century Franklin Institute laureate. The Bower

space of its historic museum, the Institute has evolved to provide

Science Award is presented in a different, predetermined field each

people with educational resources in their own neighborhoods through

year and includes a cash prize of $250,000.

hands-on activities in classrooms, workshops in libraries, community
centers, and other settings, and online engagement. The Franklin

Through its Awards Program, The Franklin Institute seeks to provide

Institute is committed to making these resources available to as many

public recognition and encouragement of excellence in science and

people as possible throughout the Mid-Atlantic region and beyond.
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THE FRANKLIN INSTITUTE LAUREATES
The Franklin Institute congratulates the 2018 Franklin Institute laureates, pioneers in their fields whose
work has benefitted humanity and deepened our understanding of the universe and its inhabitants.

Philippe Horvath, Ph.D.

Anne M. Mulcahy

Bower Award and Prize
for Achievement in Science

Bower Award for
Business Leadership

John B. Goodenough, Ph.D.

Vinton Gray Cerf, Ph.D.

Benjamin Franklin Medal in Chemistry

Benjamin Franklin Medal in
Computer and Cognitive Science

3

Robert E. Kahn, Ph.D.
Susan Trumbore, Ph.D.

Benjamin Franklin Medal in
Computer and Cognitive Science

Benjamin Franklin Medal in
Earth and Environmental Science

Manijeh Razeghi, Sc.D.
Adrian Bejan, Ph.D.

Benjamin Franklin Medal in
Electrical Engineering

Benjamin Franklin Medal in
Mechanical Engineering

Helen Rhoda Quinn, Ph.D.
Benjamin Franklin Medal in Physics

The Franklin Institute Awards Week celebration of science is underwritten by
AWARDS WEEK SCHEDULE
TUESDAY, APRIL 17, 2018
3:30–5:30 PM

Laureates' Labratory

Meet the 2018 Franklin Institute laureates and participate in
interactive demonstrations to learn more about the concepts
behind their work. Registration is not required for this event.

Featuring:

Adrian Bejan, Ph.D., Laureate
2018 Benjamin Franklin Medal in Mechanical Engineering
John B. Goodenough, Ph.D., Laureate
2018 Benjamin Franklin Medal in Chemistry
Philippe Horvath, Ph.D., Laureate
2018 Bower Award and Prize for Achievement in Science
Manijeh Razeghi, Sc.D., Laureate
2018 Benjamin Franklin Medal in Electrical Engineering
Susan Trumbore, Ph.D., Laureate
2018 Benjamin Franklin Medal in Earth and Environmental Science
Helen Rhoda Quinn, Ph.D., Laureate
2018 Benjamin Franklin Medal in Physics

Location:

The Franklin Institute

		

Fels Planetarium, First Floor

		

www.fi.edu

Contact:

Beth Scheraga, bscheraga@fi.edu

6 : 0 0 –7 : 3 0 P M

Women Champions of Science
Anne Mulcahy, Susan Trumbore, Helen Quinn, and Manijeh
Razeghi are true pioneers in their fields—and they make up
an exciting and impactful female class of the 2018 Franklin
Institute Awards. An inspiration to all generations, particularly
young women considering careers in science, engineering, and
industry, these laureates are the very definition of female role
models. In a rare public setting, three of these four laureates
sit down with The Franklin Institute’s chief bioscientist, Dr.
Jayatri Das, for a discussion that promises to inspire, educate,
and inform, delving into their groundbreaking discoveries and
revealing the life experiences that took them on their paths to
their breakthrough achievements.

Featuring:

Helen Rhoda Quinn, Ph.D., Laureate
2018 Benjamin Franklin Medal in Physics

Manijeh Razeghi, Sc.D., Laureate
2018 Benjamin Franklin Medal in Electrical Engineering
Susan Trumbore, Ph.D., Laureate
2018 Benjamin Franklin Medal in Earth and Environmental Science

Location:

The Franklin Institute

		

Franklin Theater, First Floor

		

www.fi.edu

Register:	www.fi.edu/special-events/franklin-institutespeaker-series
or call 215.448.1200

Contact:

Beth Scheraga, bscheraga@fi.edu

WEDNESDAY, APRIL 18, 2018
9:00 AM–2:00 PM

The Earth’s Carbon Cycle in the 21st Century:
Climate, Ecosystems, and Energy

Symposium in honor of Susan Trumbore, 2018 Benjamin
Franklin Medal in Earth and Environmental Science

Featuring:

Susan Trumbore, Ph.D., Laureate
Max Planck Institute for Biogeochemistry
University of California, Irvine
Wei-Jun Cai, Ph.D.
University of Delaware
Eric Davidson, Ph.D.
University of Maryland Center for Environmental Science
President, American Geophysical Union
Margaret Torn, Ph.D.
Lawrence Berkeley National Laboratory
Rodrigo Vargas, Ph.D.
University of Delaware

Location:

University of Delaware

		

Trabant Center

		

17 West Main Street

		

Newark, Delaware

		

www.udel.edu

Website:

http://sites.udel.edu/carbon-symposium/

Contact:

Dr. John Wehmiller, jwehm@udel.edu

		

Sponsored by The Franklin Institute and the University of Delaware:
College of Earth, Ocean, and Environment, DENIN (Delaware
Environmental Institute), and the Department of Geological Sciences
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The Franklin Institute Awards Week celebration of science is underwritten by
WEDNESDAY, APRIL 18, 2018
9 : 0 0 A M –1 2 : 3 0 P M

1 2 : 1 5 –1 : 3 0 P M

Room-Temperature High-Power
Terahertz Frequency Sources

CRISPR-Mediated Immunity in Bacteria: Discovery
and Applications

Featuring:

Featuring:

Can Bayram, Ph.D.
University of Illinois at Urbana-Champaign

		

Brown Lab, Room 101

		

163 The Green

		

Newark, Delaware

		

www.udel.edu

Website:

www.dbi.udel.edu/horvath-crispr

Contact:

Dr. Pamela Green, green@dbi.udel.edu

Symposium in honor of Manijeh Razeghi, 2018 Benjamin Franklin
Medal in Electrical Engineering

Manijeh Razeghi, Sc.D., Laureate
Northwestern University

Daniel Dolfi, Ph.D.
Thales Research and Technology (TRT)-France
Ferechteh H. Teherani, Ph.D.
Nanovation Co.
Cunzhu Tong, Ph.D.
Changchun Institute of Optics

Location: 	 Drexel University
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Seminar featuring and honoring Philippe Horvath, 2018 Bower
Award and Prize for Achievement in Science-Genome Editing

Philippe Horvath, Ph.D., Laureate
DuPont Nutrition & Health

Location: 	 University of Delaware

Sponsored by The Franklin Institute, the University of Delaware, the
University of Delaware Research Office, the Delaware Biotechnology
Institute, and the Chemistry-Biology Interface Graduate Program

		

Mitchell Auditorium

		

Bossone Research Center

		
		

3140 Market Street
www.drexel.edu

1:00–4:00 PM

Register: 	

 ttp://drexel.edu/engineering/about/honorsh
awards/2018FranklinMedal/Razeghi

Symposium in honor of Adrian Bejan, 2018 Benjamin Franklin
Medal in Mechanical Engineering

Contact: 	

Dr. Afshin Daryoush, daryoush@drexel.edu

Sponsored by The Franklin Institute, Drexel University, IEEE
Philadelphia, Rowan University, and Temple University

Constructal Theory: What the Future Holds
Featuring:

Adrian Bejan, Ph.D., Laureate
Duke University
Sylvie Lorente, Ph.D.
University of Toulouse, INSA, France
Susan Sterrett, Ph.D.
Wichita State University

Location:

The Inn at Villanova University

		

601 County Line Road

		

Wayne, Pennsylvania

		

www.villanova.edu

Register: 	www.villanova.edu/villanova/engineering/
newsevents/BenjaminFranklin2018.html

Contact:
		

Dr. Jerry Jones
gerard.jones@villanova.edu, 610.594.8297

		
		

Ms. Nancy D’Angeli
nancy.dangeli@villanova.edu, 610.519.4953

Sponsored by The Franklin Institute and Villanova University

THURSDAY, APRIL 19, 2018
8 : 1 5 A M –1 2 : 3 0 P M

Transition Metal Oxides and Lithium-Ion Batteries

Symposium in honor of John Goodenough, 2018 Benjamin
Franklin Medal in Chemistry

Featuring:

John B. Goodenough, Ph.D., Laureate
University of Texas at Austin
M. Helena Braga, Ph.D.
University of Porto
Peter G. Bruce, Ph.D.
University of Oxford
Takeshi Egami, Ph.D.
University of Tennessee at Knoxville
Oak Ridge National Laboratory
Jianshi Zhou, Ph.D.
University of Texas at Austin

Location:

University of Pennsylvania

		
		

Laboratory for Research on the
Structure of Matter (LRSM)

		

Auditorium

		

3231 Walnut Street

		

www.upenn.edu

Website:	http://web.sas.upenn.edu/cbmurray/2018-franklinmedal-john-goodenough/

Contact:
		

Mr. Robert Wertz
rwertz@sas.upenn.edu, 215.573.7887

		

Dr. Christopher Murray

		

cbmurray@sas.upenn.edu, 215.898.0588

Sponsored by The Franklin Institute and the University of Pennsylvania,
School of Engineering and Applied Sciences

Please note: Times listed are seated program start times.
Many programs offer refreshments and a registration
period prior to the listed time. For more details on each
event, please consult www.fi.edu/awards-week.

Awards Ceremony & Dinner
at The Franklin Institute
THURSDAY, APRIL 19, 2018

5:30 pm		
7:00 pm		

		

8:30 pm		

Cocktail Reception
Awards Ceremony and
Medals Presentation
Dinner

9:30 pm		

Dessert and Live Music

		
		

Valet Parking — 20th Street
Black Tie

Presented by
2018 Corporate Committee
Michael C. Forman, Chair

2018 Friends Committee
Leanne M. McMenamin, Chair

To purchase tickets, visit www.fi.edu/awardsdinner.
For more information, contact Marci Generose,
director of donor relations, at 215.448.1352.
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BOWER AWARD AND PRIZE FOR ACHIEVEMENT IN
SCIENCE–GENOME EDITING
CRISPR (Clustered Regularly Interspaced Short Palindromic
Repeats) is a naturally-occurring part of the genetic system of
bacteria, consisting of clusters of short regularly repeated pieces
of DNA separated by variable DNA spacers. It functions as part
of the adaptive immune system of these prokaryotic organisms,
defending them from attack by viruses, although this was only a
hypothesis before the work of Horvath’s team was reported. His
impact on understanding CRISPR began while he was working in
the lab at Danisco (now part of DuPont) in France, investigating
how Streptococcus thermophilus, a bacterial species commonly
used to make yogurt and cheese, defends itself against bacterial
viruses. Horvath deciphered the immune function of CRISPR,
showing that it actually incorporates pieces of DNA from attacking
viruses into the bacterial DNA as CRISPR spacers to protect
against subsequent assault.

7

Philippe Horvath, Ph.D.
Senior Scientist
DuPont Nutrition & Health
Dangé-Saint-Romain, France

“His demonstration of CRISPR’s
mechanisms proved to be the spark for an
explosion of new scientific work...inspiring
brand new avenues of exploration.”

CITATION:

For the foundational discovery of the role of
CRISPR-Cas as a microbial system of adaptive
immunity that has been developed as a powerful
tool for precise editing of diverse genomes.

Although the title of Horvath’s seminal 2007 Science paper, “CRISPR
provides acquired resistance against viruses in prokaryotes,” neatly
sums up his discovery, it hardly indicates its depth and importance.
For example, the paper showed that the cas9 gene—then called
cas5—was required for immunity of the bacteria. Research made it

P

further apparent that bacteria need a precise match between the
erhaps the biggest story in the world of biology

acquired spacer DNA and the viral DNA to be immune. Horvath’s

during the past decade has been the discovery and

demonstration of CRISPR’s mechanisms proved to be the spark for

development of the CRISPR-Cas9 system and its amazing

an explosion of new scientiﬁc work into numerous aspects of the

utility as a tool for genetic engineering. This breakthrough, with

system, inspiring brand new avenues of exploration. Three years

far-reaching implications that scientists are only beginning to

after his Science paper was published came the discovery that

understand and explore, unlocks our ability to alter the workings

the Cas9 protein could be used as a means for cleaving a target

of life with a precision that seemed impossible just a decade ago.

with the precision of a molecular pair of scissors. A couple of

Such major advances in science are rarely the work of a single

years later, scientists discovered that it could be reprogrammed to

individual, arising instead from the collaborative effort of many

cleave targets of interest. Formerly a rather hit-or-miss or difﬁcult

researchers. However, this revolution would not have occurred

proposition, scientists could now perform gene editing with

had it not been for the elucidation of a system that bacteria use to

simpler components and surgical exactitude. By 2013, scientists

defend themselves against viruses. This is where Philippe Horvath

used the CRISPR-Cas9 system to edit the human genome.

became a crucial and foundational ﬁgure in the CRISPR-Cas9
story—even though his contribution unexpectedly began while

Until Horvath’s work, CRISPR was an intriguing curiosity and its

trying to ﬁnd a better way to make yogurt.

nature a matter of speculation. His demonstration of its vital role

Previous Recipients of the
Bower Award and Prize for
Achievement in Science
and basic function revealed it to be far more signiﬁcant than

199 0 /91

PAUL C. LAUTERBUR

most had previously suspected. Horvath’s seminal research laid

1991/92

SOLOMON H. SNYDER

the foundation for a ﬂurry of subsequent work on CRISPR-Cas,

1992/93

DENIS PARSONS BURKITT

sparking a tsunami of scientiﬁc discovery. Building upon Horvath’s

1993/94

ISABELLA L. KARLE

achievements, researchers have repurposed CRISPR into a new

1994 /95

CHEN NING YANG

1995/9 6

FREDERICK P. BROOKS

Unlike many other biologists responsible for revolutionary

1997

RALPH L. BRINSTER

discoveries, Horvath has spent his career not as an academic

1998

SIR MARTIN REES

scientist but working in industry, chieﬂy as a molecular biologist

1999

RALPH J. CICERONE

and food scientist. Educated at the Université Louis Pasteur in

20 0 0

ALEXANDER RICH

Strasbourg, France, he conducted his CRISPR research while at

20 01

PAUL BARAN

Danisco and continued to publish further important studies on

20 02

JOHN W. CAHN

20 03

PAUL B. MACCREADY

needed to be adjacent and his participation as a collaborator on

20 04

SEYMOUR BENZER

one of the ﬁrst CRISPR reprogramming reports. His recognition of

20 05

HENRI B. KAGAN

the fundamental signiﬁcance of his work as well as its immediate

20 0 6

NARAIN G. HINGORANI

relevance to the commercial applications of his industry testiﬁes

20 0 7

STUART K. CARD

to his unique talent as a scientist.

20 08

TAKEO KANADE

20 0 9

SANDRA M. FABER

of the CRISPR-Cas revolution. His work has been highly cited and

2010

W. RICHARD PELTIER

he holds nearly a hundred patents arising from his discoveries

2011

GEORGE M. CHURCH

and professional work. He is a singular example of the truth that

2012

LOUIS E. BRUS

scientiﬁc creativity and intellectual brilliance are not limited solely

2013

KENICHI IGA

to the halls of academia.

2014

EDMUND M. CLARKE

2015

JEAN-PIERRE KRUTH

2016

WILLIAM J. BORUCKI

2017

CLAUDE LORIUS

tool of unimaginable power and potential for humanity.

CRISPR. These include his involvement in the research that showed
Cas9 was cleaving the target DNA, and that a special bit of DNA

Philippe Horvath is universally regarded as one of the key ﬁgures

LAUREATE SPONSOR:

Pamela J. Green, Ph.D.
Chair, 2018 Bower Science Award Pre-Selection Committee
Unidel Crawford H. Greenewalt Chair and Professor of Plant and Soil
Sciences, Marine BioSciences, Biological Sciences and Biochemistry
University of Delaware
Newark, Delaware
Member of Committee on Science and the Arts since 2004

Learn more about Dr. Horvath and his work
at “CRISPR-Mediated Immunity in Bacteria:
Discovery and Applications” on April 18th at the
University of Delaware. —

See page 5 for details.

Prior to 1997, awards were designated by the year of
nomination. Subsequently, awards were identiﬁed
by the year of presentation.
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BOWER AWARD FOR BUSINESS LEADERSHIP
of greater responsibility. In 1992, she became vice president for
human resources, in charge of beneﬁts, compensation, labor
relations, training, and management development. By 1997, she
rose to the position of chief staff ofﬁcer, and was named a senior
vice president a year later.
When Mulcahy found herself called to take over when a new CEO
resigned after only 18 months on the job, she quickly realized that
she had much to learn about running a Fortune 500 corporation.
Building on her past roles at Xerox, she undertook an intensive selfdirected course of on-the-job training. Instead of hunkering down in
her executive suite, she traveled widely, seeking advice, feedback,
and insight from people at all levels of the company, meeting
personally with executives as well as Xerox customers and other
business leaders. Then she set out to transform the corporation.
The ﬁrst necessary step was to right the ship ﬁnancially. Mulcahy
lobbied banks and creditors to maintain Xerox’s ﬁnancial resources
and took ﬁrm, sometimes painful steps to cut costs and generate

Anne M. Mulcahy
9

Former Chairman and CEO
Xerox Corporation
Norwalk, Connecticut

renewed cash ﬂow, refusing to give in to the often easier choice
of declaring bankruptcy. She also resisted pressure to cut back
on Xerox’s research and development efforts, realizing that they
were the heart of its long-term future.

CITATION:

For her transformational leadership of the iconic
Xerox Corporation, where her focus on values,
customers, employees, and innovation led to one
of the biggest cultural and ﬁnancial turnarounds in
the history of the Fortune 500.

W

hen Anne Mulcahy began her career at the Xerox

“Her early time in the sales trenches had
given her invaluable experience...with a
wide range of customers and their concerns,
as well as a deep familiarity with Xerox’s
workings at the ground level.”

Corporation in 1976 as a ﬁeld sales representative, she

never intended to ultimately become president and CEO, much

less to take the helm at a time when the company faced a struggle
for survival. Ravaged by years of losses, a staggering $18 billion
debt, and an SEC investigation into its accounting practices,
Xerox was on the brink of collapse. Mulcahy turned out to be the
perfect choice.
Despite Xerox’s great challenges, she managed to turn the company
around and return it to proﬁtability and prominence as one of
America’s best-known technology giants. Her early time in the
sales trenches had given her invaluable experience and contacts
with a wide range of customers and their concerns, as well as a
deep familiarity with Xerox’s workings at the ground level. She used
that experience to guide her as she gradually moved to positions

Then she set about analyzing the past decisions that led Xerox
astray and restructuring and reorganizing the company to prevent
it from falling into the same problems. Among her key emphases
were the importance of building and maintaining relationships,
not only with customers but within the company itself, and the
necessity of communication at all levels, so that good ideas are not
lost nor problems ignored. Even without the traditional training of
most corporate presidents, Mulcahy acquired the necessary skills
and sensitivity to accomplish such goals from her long experience
in sales and human resources.
When she retired as Xerox CEO in 2010, Mulcahy made even more
history, passing the position to Ursula Burns, the ﬁrst African-American

Previous Recipients of the
Bower Award for Business Leadership
woman ever to head a corporation of this magnitude, in the ﬁrst

199 0 /91

JAMES EDWARD BURKE

1991/92

DAVID TODD KEARNS

restoring its worldwide credibility and image in the process in what

1992/93

ARNOLD O. BECKMAN

has become a legendary example of a corporate turnaround. Perhaps

1993/94

ROBERT W. GALVIN

as important is her standing as an iconic role model for women in the

1994 /95

JOAN GANZ COONEY

business world, demonstrating not only can they aspire to the highest

1995/9 6

DAVID PACKARD

positions, but achieve great success in them.

1997

GEORGE B. RATHMANN

1998

JOHN C. DIEBEL

1999

P. ROY VAGELOS

that she pursued with the same vigor with which she had led

20 0 0

WILLIAM J. RUTTER

woman-to-woman succession in the Fortune 500. Mulcahy departed
after bringing Xerox from the edge of oblivion back into proﬁtability,

Mulcahy went on to become the chair and trustee of the Save
the Children Federation from 2009 until 2017, a passion project
Xerox, traveling worldwide to support the Federation’s work.

20 01

IRWIN MARK JACOBS

She continues to serve on the boards of several prominent

20 02

GORDON E. MOORE

corporations, including Johnson & Johnson and Target. Anne

20 03

HERBERT D. KELLEHER

Mulcahy’s career demonstrates that sometimes, the best person

20 04

RAYMOND V. DAMADIAN

20 05

ALEJANDRO ZAFFARONI

20 0 6

R. E. (TED) TURNER

20 0 7

NORMAN R. AUGUSTINE

LAUREATE SPONSOR:

20 08

FREDERICK W. SMITH

Michael Useem, Ph.D.

20 0 9

T. BOONE PICKENS

2010

WILLIAM H. GATES III

2011

FRED KAVLI

2012

JOHN T. CHAMBERS

2013

MICHAEL S. DELL

2014

WILLIAM W. GEORGE

2015

JON M. HUNTSMAN, SR.

2016

PATRICK SOON-SHIONG

2017

ALAN R. MULALLY

for the job is not the obvious or safest choice, but the person with
the freshest eyes and an open mind willing to learn and daring to
risk bucking traditional wisdom.

Chair, Bower Award for Business Leadership Selection Committee
William and Jacalyn Egan Professor of Management
Director, Center for Leadership and Change Management
Wharton School of the University of Pennsylvania
Philadelphia, Pennsylvania

Prior to 1997, awards were designated by the year of

In the 1930s, physicist Chester F. Carlson

nomination. Subsequently, awards were identiﬁed

developed a new method for copying documents

by the year of presentation.

called electrophotography. His invention
produced a dry copy rather than a wet copy as
other machines of the day like the mimeograph
did. This method was later termed “xerography,”
Greek for “dry writing.” After many years of
trying and failing to commercialize his invention,
Carlson entered into agreement with the Haloid
Photographic Company. With this flagship
technology, the company later became known as
The Xerox Corporation. In 1953, Chester Carlson
was awarded The Franklin Institute’s Longstreth
Medal for his development of xerography.
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BENJAMIN FRANKLIN MEDAL IN CHEMISTRY
Goodenough did not start out working to build a better battery.
Raised outside New Haven, Connecticut—his father was a professor
of the history of religion at Yale University—Goodenough was
fascinated with the natural world. Though he struggled with dyslexia
as a child, he credits hard work rather than brilliance for his eventual
rise from the bottom level of his class to the top level. After earning his
undergraduate degree at Yale, Goodenough served as a captain in the
U.S. Air Force during World War II. He returned to civilian life to study
physics at the University of Chicago, earning his Ph.D. in 1952.
Goodenough began his career in America’s defense research
establishment at MIT’s Lincoln Laboratory, where he worked
on the invention of random access magnetic memory for the
computers of the U.S. air defense system. That work led to his
early notable contributions as he developed several key concepts
in materials science, including the Goodenough-Kanamori rules
for magnetic behavior in a wide range of oxide materials.
In 1976, after nearly a quarter-century at Lincoln Labs, he became

John B. Goodenough, Ph.D.
11

Professor, Department of Mechanical Engineering
Virginia H. Cockrell Centennial Chair of Engineering
University of Texas at Austin
Austin, Texas

chair of the Inorganic Chemistry Laboratory at the University of
Oxford in the UK, where, among many other interests, he began to
consider the problems of battery technology. The ﬁeld had seen
little innovation for decades and was undergoing something of a
revival, spurred by the energy crises of the 1970s. Goodenough’s
previous work at Lincoln made him an expert in ceramic and

CITATION:

metal oxide materials and, inspired by British chemist M. Stanley

For his development of the ﬁrst practical,
rechargeable lithium-ion battery cathode material,
lithium cobalt oxide, which has revolutionized
lightweight, portable electric power.

Whittingham’s recent invention of a lithium-based metal sulﬁde,
he began to examine such materials with an eye toward their
possibilities for building better batteries.
Though revolutionary, Whittingham’s lithium-titanium-disulﬁde
device was too expensive and impractical for commercialization.

L

Goodenough
ook around in any public place and the sight is ubiquitous:
people staring intently at little screens, hunched over their

portable electronic devices. The development of inexpensive digital
electronics is one reason, but without reliable and compact battery
technology, portability is impossible. Chemists and engineers have

made remarkable strides in battery innovation, but as anyone who has
been forced to fruitlessly search an airport or coffee shop for an outlet
can attest, the perfect rechargeable battery has yet to be invented.
For materials scientists such as John Goodenough, the challenge is
ﬁnding the best combination of electrode material and electrolyte,
the components that make up a battery. Goodenough is chieﬂy
responsible for turning the closest candidate for a perfect battery,
the rechargeable lithium-ion battery, into a practical reality through
his discovery and development of lithium-cobalt oxide (LiCoO2) as
a cathode material.

investigated

transition

metal

oxides

as

an

alternative to sulﬁde materials. When he found that lithium ions
could reversibly enter and leave the structure of lithium cobalt
oxide (LiCoO2), he realized he had found a practical oxide-based
cathode material—the key to a rechargeable lithium-ion battery.
Goodenough’s creative foresight in developing a battery that
could be manufactured in an uncharged state bucked the battery
manufacturing industry, which traditionally produced batteries in
a charged state, and resolved the problem that lithium batteries
produced in a charged state were unstable.
Further research and development followed and, in 1991, the
rechargeable lithium-ion battery was commercially introduced.
With its superior energy density, long life, and great versatility,
it soon became the dominant choice for consumer electronics,
just in time for the explosive growth in popularity and availability
of cell phones, laptops, and other portable electronics. During

John Goodenough’s Laureate Legacy
The laureate legacy recognizes previous laureates

the next decade, Goodenough identiﬁed two other materials,
manganese oxide spinel and lithium iron phosphate, that could
also work as battery cathode materials. Lithium-ion batteries now

connected to the current laureate by a shared
intellectual thread.

19 0 9

MARIE CURIE AND PIERRE CURIE

1910

J. J. THOMSON

1910

ERNST RUTHERFORD

1915

THOMAS ALVA EDISON

His contributions extend far beyond the smart phone in your

1919

JAMES DEWAR

pocket. Goodenough’s colleagues credit him as one of the

1928

WALTHER NERNST

modern founders of the science of solid state chemistry. He has

1930

WILLIAM H. BRAGG

1935

ALBERT EINSTEIN

1937

PETER DEBYE

state physics and chemistry into the 21st century through his own

1950

EUGENE P. WIGNER

work and that of his students. Now, at age 95, he still keeps a

1952

JOHN BARDEEN AND WALTER BRATTAIN

full schedule of lecturing and researching, tirelessly searching for

19 64

JOHN K. HULM AND

power essentially all the indispensable gadgets we carry around
with us every day wherever we go—a phenomenon the work of
John Goodenough made possible.

authored more than 800 articles and ﬁve books, and his work
is cited worldwide. As a professor at the University of Texas at
Austin since 1986, Goodenough has profoundly inﬂuenced solid

the next great advance in battery technology. His most recent
invention is the glass battery, which uses glass as an electrolyte
material to potentially achieve greater energy capacity and
longevity, and expanded operating temperatures.
John Goodenough is one of those rare scientists whose impact

BERNHARD MATTHIAS

1971

JOHN HASBROUCK VAN VLECK

1972

BRIAN DAVID JOSEPHSON

1975

JOHN BARDEEN

199 0

DAVID TURNBULL

on our daily lives is not only readily apparent, but absolutely
indispensable. His contributions appreciably changed the way

Please note that the laureate legacy does not

we live and, in a world ever searching for new and better energy

represent a comprehensive list of all Franklin

solutions, point toward promising directions for the future.

Institute medalists.

LAUREATE SPONSOR:

Christopher B. Murray, Ph.D.
Richard Perry University Professor
Departments of Chemistry and Materials Science & Engineering
University of Pennsylvania
Philadelphia, Pennsylvania
Member of Committee on Science and the Arts since 2012

Learn more about Dr. Goodenough and his
work at "Transition Metal Oxides and LithiumIon Batteries" on April 19th at the University of
Pennsylvania. —

See page 6 for details.
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BENJAMIN FRANKLIN MEDAL IN COMPUTER AND
COGNITIVE SCIENCE
CITATION:

For enabling
the Internet by
developing TCP/IP,
the set of methods
that allows effective
communication
between millions of
computer networks.

13

T

Vinton Gray Cerf, Ph.D.

Robert E. Kahn, Ph.D.

Vice President and Chief Internet Evangelist
Google
Reston, Virginia

Chairman, CEO, and President
Corporation for National Research Initiatives
Reston, Virginia

he Internet began as an experimental resource called the

interconnected computers and network nodes, variety of different

ARPANET, created by the Pentagon’s Advanced Research

hardware, and message sizes increased, the ARPANET became

Projects Agency (ARPA) to connect several educational and

more and more susceptible to errors, congestion, and interference

governmental labs together and facilitate communication among

in the radio and satellite links that carried much of it. Inspired by his

them. At ﬁrst, the nuts and bolts workings of the system were fairly

concurrent project working on satellite communications, Kahn set

rudimentary and self-contained. But as it began to grow and evolve

about designing a new networking protocol.

into something more complex and ambitious—extending into ever
bigger networks and facilities and becoming the worldwide Internet

Meanwhile, Vinton Cerf was ﬁnishing up his Ph.D. in computer

we know today—those nuts and bolts were no longer good enough.

science at UCLA, researching packet network protocols and also

For thousands of different computers to communicate reliably with

contributing to UCLA’s ARPANET work, most notably helping to

each other over vast distances with impeccable stability, a more

devise the NCP protocol. While at UCLA he also met Kahn, who in

robust and dependable set of universal standards was required. That

1973 enlisted Cerf in the quest to develop NCP’s replacement. By

is where Robert Kahn and Vinton Cerf came into the picture.

the following year, the two men had developed the Transmission
Control Protocol (TCP), the system that would become the

Even before joining the Information Processing Techniques Ofﬁce

fundamental architecture of the Internet into the 21st century.

within DARPA (the U.S. government’s Defense Advanced Research
Projects Agency and ARPA’s successor) in 1972, Robert Kahn had

At the time, neither Kahn nor Cerf was thinking on such a grandiose

been involved with the ARPANET from its beginnings. All data

scale. They were simply striving to overcome some daunting problems

networks require a set of protocols, which are standards that specify

within ARPANET. It was one thing to connect a handful of similar

how messages are addressed, formatted, and transmitted over the

computer systems to each other, but as ARPANET continued to

network. Kahn soon realized that the basic communications protocol

grow, they had to enable communications across an ever-expanding

created for ARPANET, called NCP (Network Control Program),

network with ever-increasing complexity and diversity, allowing

was not robust enough for a bigger network. As the numbers of

widely disparate networks and systems to talk to each other.

With the ARPANET’s packet switching technique, developed by
Franklin Institute Laureate Paul Baran, a message is broken up
into smaller parts (packets), each sent independently and then

Vinton Cerf ’s and Robert Kahn’s
Laureate Legacy

reassembled into a complete message at the destination. Each
packet can be sent by different routes and even out of sequence, thus
increasing the system’s ﬂexibility and reliability. A key principle of TCP
is that the network itself is “dumb,” meaning that the “brains” of the
system are distributed on the edges, in the computers at each end
of a message. There’s no overall controlling mechanism, which also
means there is no single point of possible failure; if a message can’t

The laureate legacy recognizes previous laureates
connected to the current laureate by a shared
intellectual thread.

189 0

HERMAN HOLLERITH

1949

J. PRESPER ECKERT, JR. AND

get through one way, it simply ﬁnds another route to its destination.

JOHN W. MAUCHLY

TCP is also an open-architecture protocol, meaning that it can be

19 64

HOWARD HATHAWAY AIKEN

used by any computer network despite its operating system.

19 66

JACK S. KILBY AND ROBERT N. NOYCE

1979

SEYMOUR R. CRAY

1979

MARCIAN E. HOFF

and all other military computer systems. Now known as TCP/

199 6

FREDRICK P. BROOKS

IP (IP for Internet Protocol, used for applications such as voice

1999

DOUGLAS C. ENGELBART

communications that do not require full TCP packet transmission),

20 0 0

JOHN COCKE

Kahn and Cerf’s protocol was steadily adopted by major

20 01

PAUL BARAN

corporations, universities, and computer makers over the ensuing

2016

YALE N. PATT

Kahn and Cerf continued to reﬁne and test TCP over several years
and by 1983, it was adopted as the standard for both ARPANET

decade until it was solidly established as the gold standard for
digital communications. With few tweaks and modiﬁcations over

Please note that the laureate legacy does not

the following years, TCP/IP continues to the present day as the

represent a comprehensive list of all Franklin

backbone of the worldwide Internet. As the Internet has spread

Institute medalists.

to every corner of the planet and even beyond into space, TCP/
IP has proven almost inﬁnitely scalable, reliable, and robust, such
that no replacement has ever been seriously considered.
Cerf and Kahn continued to work with DARPA for some years after
developing TCP before each left to concentrate on new ventures.
Kahn founded the Corporation for National Research Initiatives in 1986
and continues as its chairman, CEO, and president. Cerf moved to the
telecommunications company MCI, developing the ﬁrst commercial
email service and other Internet innovations. He also served as
chairman of ICANN, the international authority that manages Internet
addresses worldwide. Since 2005, he has held the unique role of vice
president and “chief internet evangelist” for Google.
Cerf and Kahn continue to make seminal contributions to the
crucial piece of the indispensable infrastructure of human
civilization called the Internet. Every person who has ever sent an
email, downloaded a webpage, or sent a photo to a friend owes a
debt to them. Though no one can claim to be the “inventor of the
Internet,” Cerf and Kahn are undeniably the individuals who made
it practical, useful, and ubiquitous.
LAUREATE SPONSOR:

Mitchell P. Marcus, Ph.D.
Chair, Committee on Science and the Arts
Computer and Cognitive Science Cluster
RCA Professor of Artiﬁcial Intelligence
Department of Computer and Information Science
University of Pennsylvania
Philadelphia, Pennsylvania
Member of Committee on Science and the Arts since 1989
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EARTH AND ENVIRONMENTAL SCIENCE
testing has proven itself a useful tool for studying the most
immediate threat to our planetary environment: climate change.
Just as the predictable decay of naturally occurring radiocarbon
provides a means for dating organic materials, the isotopes created
and disseminated in the atmosphere by nuclear tests provide a way
for scientists to study the natural cycling of carbon between soil,
air, and the sea. For more than three decades, Susan Trumbore has
pioneered carbon cycle research, turning it into a mature discipline
now indispensable to the study of climate change.
Radiocarbon dating gets its name from radioactive carbon-14,
an isotope that is produced naturally in the atmosphere and
taken up by plants, in carbon dioxide during photosynthesis, and
by the animals that eat them. After plants and animals die, the
radiocarbon they contained steadily decays, leaving a residual
concentration that scientists can measure to date the remains.
Trumbore ﬁrst became fascinated by the science of radiometric
dating while a geology student at the University of Delaware, and
carried that interest into graduate studies at Columbia University.

Susan Trumbore, Ph.D.

15

Director, Department of Biogeochemical Processes
Max Planck Institute for Biogeochemistry
Jena, Germany
Professor, Department of Earth System Science
University of California, Irvine
Irvine, California

By the time she earned her doctorate in 1989 and moved on to postdoctorate fellowships at the Swiss Federal Institute of Technology
(ETH Zürich) and Lawrence Livermore National Laboratory in
California, she had embraced the newly-developed technique of
accelerator mass spectrometry (AMS). Unlike previous methods,
AMS made possible the dating of extremely small samples with
great sensitivity. She and her colleagues provided the ﬁrst major
demonstration of AMS’s capabilities when her team at ETH,

CITATION:

in tandem with two other independent labs, tested the famous

For her pioneering use of radiocarbon
measurements in forests and soils to assess
the ﬂow of carbon between the biosphere
and atmosphere, with implications for the
understanding of future climate change.

and controversial Shroud of Turin and conclusively proved its
medieval origins. This test changed AMS from an intriguing
scientiﬁc possibility into a routine and proven tool—the present
“gold standard” for radiocarbon measurement.
But Trumbore was interested in far more than dating religious
artifacts. She wanted to study the carbon cycle: the system by
which carbon moves between the Earth’s atmosphere, plants and

S

animals, and soil and oceans. The years of atomic testing had
ince the ﬁrst atomic bomb test in 1945, hundreds of

created an artiﬁcial spike above the natural levels of carbon-14

nuclear weapons have been detonated—so far, only two of

in the environment, and she realized that this excess radiocarbon

them in war, but all of them contributing to a lasting legacy of fallout,

could serve as a tracer to track the movement of carbon

reaching every part of the Earth. Even before humanity became

throughout the environment. To acquire the soil and plant samples

fully aware of the effects of industrial civilization on the global

she needed, she became a globetrotting scientist, roaming the

climate, the byproduct of its nuclear arsenal left its mark in the

planet from the Amazonian jungle to the African savanna.

form of radionuclides produced in the heart of nuclear explosions.
Until Trumbore began her work, the factors affecting the turnover
We may never know the full impact of those substances on the

rates of carbon between living organisms and the environment

health and longevity of the generations that follow. But in an

were largely a matter of qualitative speculation and conceptual

unusual way, one byproduct of that baleful era of atomic weapons

modeling, without a foundation of solid quantitative data to build

Susan Trumbore’s Laureate Legacy
The laureate legacy recognizes previous laureates
connected to the current laureate by a shared
intellectual thread.

upon. Those uncertainties not only affected science’s picture

1943

HAROLD CLAYTON UREY

of the Earth’s past, but also its future: how is the carbon cycle

1957

WILLARD F. LIBBY

1970

RUTH PATRICK

of the Earth are helping to answer such questions deﬁnitively,

1979

G. EVELYN HUTCHINSON

turning the entire planet into her laboratory.

1981

M. KING HUBBERT

1981

ARTHUR M. BUECHE

1985

ROBERT N. CLAYTON

1999

RALPH J. CICERONE

20 0 0

EVILLE GORHAM

20 0 6

LUNA B. LEOPOLD AND

changing over time and what role do humans play? Under AMS
analysis, the samples that Trumbore gathers from all corners

Among her ﬁndings with impact beyond her immediate ﬁeld
of geochemistry are her 1996 Science paper and subsequent
publications in which she demonstrated that the rate of carbon
turnover in topsoil is far slower than estimated in most current
climate models. Her studies of the sequestration of carbon dioxide

M. GORDON WOLMAN

in forest systems found that the Earth’s forests are beginning to
release even more of the greenhouse gas as global temperatures

20 08

WALLACE S. BROECKER

rise. These ﬁndings have great signiﬁcance to the study of

2010

W. RICHARD PELTIER

anthropogenic climate change.

2011

JILLIAN F. BANFIELD

2012

ELLEN MOSELY-THOMPSON AND

As director of the Department of Biogeochemical Processes at
Germany’s Max Planck Institute and a professor at the University

LONNIE G. THOMPSON

of California, Irvine, Trumbore is universally recognized as the

2013

ROBERT A. BERNER

leading authority in applying radiocarbon dating to environmental

2015

SYUKURO MANABE

science, and has mentored scores of new scientists to carry on

2017

CLAUDE LORIUS

this vital work. There is a certain irony, and yet also poetry, in
how she turned the product of one of humanity’s darkest eras

Please note that the laureate legacy does not

into a means to understand and perhaps ultimately counteract

represent a comprehensive list of all Franklin

the threat of climate change.

Institute medalists.

LAUREATE SPONSOR:

David Velinsky, Ph.D.
Department Head, Biodiversity, Earth and Environmental Science
Vice President for Academy Science
Academy of Natural Sciences of Drexel University
Philadelphia, Pennsylvania
Member of Committee on Science and the Arts since 2011

John F. Wehmiller, Ph.D.
Chair, Committee on Science and the Arts Earth and Environmental Science Cluster
Professor Emeritus, Department of Geological Sciences
University of Delaware
Newark, Delaware
Member of Committee on Science and the Arts since 2004

Learn more about Dr. Trumbore and her work at
“Women Champions of Science” on April 17th at
The Franklin Institute and at “The Earth’s Carbon
Cycle in the 21st Century: Climate, Ecosystems,
and Energy” on April 18th at the University of
Delaware. —

See page 4 for details.
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Born in Iran, Razeghi’s brilliance was clear from a young age. Her
innate curiosity and highly-educated and encouraging family led
her to pursue her degrees in nuclear physics at Tehran University
and then her doctorate at the University of Paris. After strong
leadership in the Thomson-CSF Exploratory Materials for Quantum
Devices Lab on the development of metalorganic chemical vapor
disposition (MOCVD), Razeghi relocated to the United States
in 1991, when she became a chair professor at Northwestern
University and founded the Center for Quantum Devices there.
She went on to found Northwestern’s undergraduate and graduate
programs in solid-state engineering, all the while conducting her
own research in solid-state electronics. Even before coming to
Northwestern, she pioneered major new techniques to create
semiconductor materials and build optoelectronic devices for
lasers, advances that spurred the worldwide adoption of ﬁberoptic telecommunications. She also began to investigate the
development of exotic electronic devices operating across a
broad range of frequencies including the terahertz range, which
led her to the quantum cascade laser (QCL).

Manijeh Razeghi, Sc.D.
17

Walter P. Murphy Professor
Director, Center for Quantum Devices
Department of Electrical Engineering and Computer Science
Northwestern University
Evanston, Illinois
CITATION:

For the realization of high-power terahertz
frequency sources operating at room
temperature using specially designed and
manufactured semiconductor lasers, which
enables a new generation of imagers, chemical/
biological sensors, and ultra-broadband wireless
communication systems.

A semiconductor laser ﬁrst invented in the 1990s, the QCL
operates in the infrared to terahertz range. Most functioning
QCLs were cumbersome and expensive devices that worked only
at super-cold temperatures with low output power, unsuited for
general usage. Razeghi built upon her previous achievements
in semiconductor development, particularly the use of indium
phosphide materials, to improve upon existing QCL designs,
achieving a wide range of high-power, room-temperature QCLs
and transforming the device from a technological novelty to a
practical, commercially-viable product. Using Razeghi’s QCL
designs, the promise of terahertz technology could be fully
realized at last.
Those applications extend over a broad range. Although THz
is unsuited for the long-range communications possible with

W

radio and microwaves (except perhaps at high altitudes beyond
e h ave a l l h e a r d o f k i l o h e r t z , m e g a h e r t z , a n d
even gigahertz—terms for various wavelengths of

electromagnetic radiation. But there’s another frontier beyond

the billion-cycle wavelengths of gigahertz: the terahertz (THz)
realm, which bridges the spectrum between the highest radio
waves (microwaves) and the lowest frequencies of light (infrared).
It is an area that has long been a sort of technological no-man’sland, since THz waves are difﬁcult to generate and tend to be
weakened by Earth’s atmosphere. But Manijeh Razeghi is one
engineer who ignored those limitations and sought to overcome
them instead.

most of the atmosphere, or in space), it readily lends itself to
high data rate transmission over the shorter distances of local
networks. But it is in other applications that we can fully exploit
the unique characteristics of terahertz waves. As a form of safe,
nondamaging radiation that penetrates through solid materials,
THz waves can be used in spectroscopic “ﬁngerprinting,” imaging
various proteins and pathogens. The same attributes make THz
imaging very useful for security and surveillance screening;
THz waves can detect concealed weapons and explosives. This
application of THz radiation also makes it highly attractive to
scientists who can use it for the characterization of various

Manijeh Razeghi’s Laureate Legacy
The laureate legacy recognizes previous laureates

molecules and substances. In manufacturing, it can be applied
for quality control inspection and nondestructive testing, and has
even been used to study Renaissance artwork, safely peering into
the layers of a painting to reveal hidden details. All these uses, and
more yet to be developed, have been made possible by Razeghi’s
development of the room-temperature tunable quantum cascade
laser covering a wide spectrum of THz frequencies.

“We have all heard of kilohertz, megahertz,
and even gigahertz...But there’s another
frontier beyond the billion-cycle wavelengths
of gigahertz: the terahertz (THz) realm”
As the author of 18 books and more than a thousand papers,
Razeghi also holds numerous patents for inventions based
upon her work, and has trained students who will form the
next generation of optoelectronics engineers. Her most lasting

connected to the current laureate by a shared
intellectual thread.

19 03

C.J. TOERRING COMPANY

1927

MAX PLANCK

1931

C. J. DAVISSON AND LESTER H. GERMER

1941

EDWIN H. ARMSTRONG

1959

CHARLES H. TOWNES

19 6 0

RUDOLF KOMPFNER AND JOHN R. PIERCE

19 62

ALI JAVAN

19 66

JACK S. KILBY AND ROBERT N. NOYCE

1971

ZHORES I. ALFEROV

1979

ELIAS BURSTEIN

1993

SERGE HAROCHE AND
HERBERT WALTHER

1995

ALFRED Y. CHO

1997

FEDERICO CAPASSO

20 02

SHUJI NAKAMURA

2013

KENICHI IGA

2017

NICK HOLONYAK, JR.

legacy, however, may ultimately be her role in bringing terahertz
technology out of the laboratory to make it a part of our everyday

Please note that the laureate legacy does not

technological landscape.

represent a comprehensive list of all Franklin
Institute medalists.

LAUREATE SPONSOR:

Afshin Daryoush, Ph.D.
Professor, Department of Electrical and Computer Engineering
Drexel University
Philadelphia, Pennsylvania
Member of Committee on Science and the Arts since 2010

Learn more about Dr. Razeghi and her work at
“Women Champions of Science” on April 17th at
The Franklin Institute and at “Room-Temperature
High-Power Terahertz Frequency Sources” on
April 18th at Drexel University. —

5 for details.
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sciences. He published several textbooks which have become
seminal works in thermodynamics. In 1982, his very ﬁrst book
introduced the concept of entropy generation minimization, which
combines heat transfer, ﬂuid mechanics, and thermodynamics
principles into simple models to facilitate engineering design.
His colleagues even coined the “Bejan number” (Be) after him, a
mathematical term for a certain ratio used in thermodynamics in
combination with ﬂuid mechanics.
It was in 1996, however, that he published what became his most
notable and daringly original work to date. At a conference a
year earlier in France, he heard Nobel Laureate Ilya Prigogine
discuss branching patterns found in nature, such as in trees or
in the vascular systems of animals. He found himself disagreeing
with Prigogine’s assertion that such phenomena were merely
coincidental. Bejan was certain that there had to be an underlying
principle at work that governed it all. He found that principle in
what he termed “constructal theory.”
Constructal theory states that a ﬁnite system can persist only if it

Adrian Bejan, Ph.D.
J.A. Jones Distinguished Professor
Duke University
Durham, North Carolina

19

CITATION:

For his pioneering interdisciplinary contributions
in thermodynamics and convection heat
transfer that have improved the performance of
engineering systems, and for constructal theory,
which predicts natural design and its evolution in
engineering, scientiﬁc, and social systems.

evolves in accordance with the currents that ﬂow through it. As
he explains, “The designs we see in nature are not the result of
chance. They arise naturally, spontaneously because they enhance
access to ﬂow in time.” A river delta, for example, begins with a
single stream, then develops tributaries and branches, increasing
in complexity as water continues to ﬂow and seek easier paths.
Constructal theory is grounded in the laws of thermodynamics,
but has shown applicability far beyond, through a wide, and often
surprising, range of ﬁelds. Bejan has used constructal theory to
show how patterns of social interaction and economics evolve in
an analogous fashion, holding implications for the social sciences
and demonstrating the fundamental physics underlying even
these disciplines.

I

t is rather unusual for a mechanical engineer to be credited
with conceiving a new theory in physics. Engineers, after

all, generally specialize in coming up with new applications of
physical laws, leaving the fundamental principles to the physicists.
But Adrian Bejan is more than a typical engineer.
Born in Romania, Bejan excelled as a mathematics prodigy from
an early age. At 19, he received a scholarship to the Massachusetts
Institute of Technology, where he earned his undergraduate and
graduate degrees in mechanical engineering, specializing in the
problems of thermodynamics—the relationships between heat
and other forms of energy. After a fellowship at the University
of California, Berkeley, and a faculty position at the University
of Colorado, he became a full professor at Duke University in
1984, already making major contributions to the ﬁeld of thermal

It sounds simple, but in that simplicity is its power, as has been
demonstrated in the work of Bejan and others. Emphasizing the
ongoing evolution of design in nature over both short and long
time scales, constructal theory points the way to engineering
approaches consistent with those observed in the natural world
and allows for more efﬁcient and sustainable approaches to
the design of electronics, heating systems, vehicles, trafﬁc
management, and urban infrastructure, among many other areas.
As with any new and unorthodox theory, acceptance of Bejan’s
constructal theory faced challenges, but the more than 5,000
papers published on constructal theory since 1996 belie its critics,
as do the practical engineering applications it has inspired. Its
inﬂuence has even extended into politics—Bejan was consulted by
the British government on the application of constructal theory

Adrian Bejan’s Laureate Legacy
The laureate legacy recognizes previous laureates
connected to the current laureate by a shared
intellectual thread.

“The designs we see in nature are not the
result of chance. They arise naturally,
spontaneously because they enhance access to
flow in time.”

1884

HORATIO D. ECKSTEIN*
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JAMES ATKINSON*
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J. ENSIGN FULLER, JOHN E. STARR,
AND ROBERT D. THORNBURGH *

1894

SAMUEL PRIESTMAN AND
WILLIAM DENT PRIESTMAN*

1895

ALBERT J. BATES*

1895

PETER WILLIAM WILLANS*

19 01

RUDOLF DIESEL

Bejan’s professional inﬂuence has ranged into nearly every branch

1912

E. F. NORTHRUP

of knowledge, his impact within his own ﬁeld of engineering is

1914

ORVILLE WRIGHT

impressive enough. With 28 books and more than 600 papers

1915

C. D. YOUNG

to his credit, he has also mentored a generation of engineering

1924

THOMAS C. MCBRIDE

students at Duke, many of whom have gone on to distinguished

1929

JOHANNES RUTHS

1930

IRVING EDWIN MOULTROP

1932

PERCY WILLIAMS BRIDGMAN

and instead unify them in ways that beneﬁt and complement

1933

HOWARD L. INGERSOLL

them all.

1933

ORVILLE WRIGHT

1945

RUPEN EKSERGIAN

1956

FRANK WHITTLE
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HUGH LATIMER DRYDEN

19 63

REINOUT P. KROON

1973

A. R. HOWELL

1976

E. DALE WATERS

20 04

RICHARD M. KARP

2010

D. BRIAN SPALDING

2015

SYUKURO MANABE

2016

SHU CHIEN

to the ﬂow of information between citizens and the government.
While his recognition by 10 Downing Street demonstrates how

careers. Adrian Bejan’s career serves as a unique example of
how an engineer can make lasting and seminal contributions that
transcend the conventional barriers that separate disparate ﬁelds

LAUREATE SPONSOR:

Gerard F. Jones, Ph.D.
Immediate Past Chair, Committee on Science and the Arts
Professor, Department of Mechanical Engineering
Senior Associate Dean for Graduate Studies and Research,
College of Engineering
Villanova University
Villanova, Pennsylvania
Member of Committee on Science and the Arts since 2005

*Scott Medal, presented by the City of Philadelphia
following selection by The Franklin Institute
Please note that the laureate legacy does not
represent a comprehensive list of all Franklin
Institute medalists.

Learn more about Dr. Bejan and his work at
“Constructal Theory: What the Future Holds”
on April 18th at Villanova University. —

5 for details.

See page
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The 2018 Franklin Institute Laureates
La

BENJAMIN FRANKLIN MEDAL IN PHYSICS
theory of everything, remains maddeningly elusive. One primary
challenge is unifying the strong, weak, and electromagnetic
forces—a quest in which theoretical physicist Helen Quinn has
made major contributions over her long and distinguished career.
Quinn did not start out intending to become one of the world’s
leading theoretical physicists, despite an early talent for math
and science. Such notions were unheard of for a woman growing
up in Australia in the 1950s, especially for one at her all-girls
school surrounded by 50 acres of bushland. Instead, she thought
perhaps she would be a meteorologist or a high school science
teacher. After beginning her studies at Melbourne University, she
emigrated to the U.S. with her family and transferred to Stanford
University, where she changed her major to physics. The fact that
there were no women faculty and hardly any female students in
the Stanford Physics Department at that time did not stop her. She
had discovered a new path for her passion for mathematics, and
with the Stanford Linear Accelerator Laboratory (now Stanford
Linear Accelerator Center or SLAC) nearby, she found herself in a

Helen Rhoda Quinn, Ph.D.
Professor Emerita, Particle Physics and Astrophysics
SLAC National Accelerator Center
Stanford University
Stanford, California
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hotbed of exciting theoretical and experimental discovery. Quinn
was determined to be part of it.
After earning her doctorate in 1967, she moved on to a postdoctoral position at the DESY Synchrotron Laboratory in Germany
before settling into a fellowship and then professorial positions at

CITATION:

Harvard University. She returned to Stanford in 1976 to accept a

For her pioneering contributions to the longterm quest for a uniﬁed theory of the strong,
weak, and electromagnetic interactions of
fundamental particles.

vital contributions to physics, particularly in three crucial aspects

professorship at SLAC. Throughout her career, Quinn has made
necessary for a Grand Uniﬁed Theory (GUT) of the strong, weak,
and electromagnetic interactions.
In 1974, working with future Franklin Institute Medalist Steven

T

Weinberg and Howard Georgi, Quinn illuminated one path toward

o most people, theoretical physics is the epitome of

a GUT by demonstrating that such a uniﬁcation might indeed be

complexity—a dizzying assortment of theories, particles, and

possible at high energies, at which the differences between the

forces with exotic names, represented by complex mathematical

forces would blur and disappear. Three years later, with Roberto

formulas. Yet it is really all about simplicity: seeking to explain

Peccei, she developed what we now know as the Peccei-Quinn

the universe as elegantly as possible, perhaps even with a single

theory, explaining why the strong force does not break CP (charge-

equation that would ultimately explain everything. In a real

parity) symmetry, providing another piece of the GUT puzzle. This

sense, it is about going back in time to the very beginnings of the

work led to the prediction of the existence of a new fundamental

universe, when everything truly was all the same.

particle called the axion, a leading candidate for dark matter. This
apparently “missing matter” in the universe indirectly revealed by

Appropriately enough, such a theory is often called a “theory of

gravitational effects, but not yet directly observed, remains one of

everything,” or, in more scientiﬁc terms, a Grand Uniﬁed Theory.

the major unresolved questions in physics and astronomy. Finally,

It has been something of a Holy Grail for physicists at least since

Quinn explained the complementarity between quantum ﬁeld

Einstein, who famously spent his life striving and failing to achieve

theory in quarks and hadrons at high enough energies. Though none

it. But scientists have nevertheless enjoyed great success in at

of these insights made the construction of a Grand Uniﬁed Theory

least partly describing the interrelationships between the four

immediately possible, they have proven to be signiﬁcant steps along

fundamental forces of nature: gravity, electromagnetism, and the

the path, inspiring and informing further promising theoretical and

strong and weak nuclear forces. Yet the grand uniﬁcation, the

experimental directions in the decades since their publication.

Helen Quinn’s Laureate Legacy
The laureate legacy recognizes previous laureates

Quinn’s contributions to science extend far beyond the boundaries
of particle accelerators, laboratories, conferences, and the
esoteric circles of theoretical physics. With a long-term interest

connected to the current laureate by a shared
intellectual thread.

19 64

GREGORY BREIT

19 67

MURRAY GELL-MANN

1979

STEVEN WEINBERG

SLAC and Stanford, she has embraced a new role as a champion

1985

ANDREI SAKHAROV

of primary science education on the national policy level. As a

1994

CHEN NING YANG

member and later chair of the Board on Science Education at the

1995

GERARD ‘T HOOFT

National Academy of Sciences, she led the development of the

20 05

YOICHIRO NAMBU

in education and public science outreach, she has dedicated
herself to the development of many educational resources in
physics throughout her academic career. Since retiring from

Framework for K-12 Science Education and the Next Generation
Science Standards that were released in 2013 and have since been

Please note that the laureate legacy does not

adopted by many states.

represent a comprehensive list of all Franklin
Institute medalists.

“...Quinn charted her path as one of the world’s
premier theoretical physicists...who profoundly
influenced both her own scientific discipline as
well as...physics’s future trailblazers.”
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Helen Quinn charted her path as one of the world’s premier
theoretical physicists and a scientist who profoundly inﬂuenced
both her own scientiﬁc discipline as well as the science education
of multitudes of students, some of whom will undoubtedly go
on to become physics’s future trailblazers. Perhaps it will be
due to this new generation of physicists that the grand dream of
uniﬁcation will ﬁnally be realized after all.
LAUREATE SPONSOR:

Larry Gladney, Ph.D.
Chair, Committee on Science and the Arts Physics Cluster
Professor, Department of Physics and Astronomy
University of Pennsylvania
Philadelphia, Pennsylvania
Member of Committee on Science and the Arts since 2006

Learn more about Dr. Quinn and her work at
“Women Champions of Science” on April 17th
at The Franklin Institute. —

See page 4 for details.
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AWARD FOR BUSINESS LEADERSHIP SELECTION COMMITTEE
Michael Useem, Ph.D., Chair

William W. George

Mark R. Mills

Wharton School of the University of Pennsylvania
Philadelphia, Pennsylvania

2014 Bower Award for Business Leadership
Harvard Business School
Boston, Massachusetts

The Franklin Institute
Philadelphia, Pennsylvania

The Franklin Institute
Philadelphia, Pennsylvania

Rajiv L. Gupta

Stephen J. Felice

Avantor Inc.
Center Valley, Pennsylvania

Chair, The Franklin Institute Board of Trustees
West Pharmaceutical Services, Inc., Retired
Exton, Pennsylvania

Larry Dubinski

Filtration Group Corporation, Retired
Austin, Texas
Michael C. Forman

Member, The Franklin Institute Board of Trustees
FS Investments
Philadelphia, Pennsylvania

Delphi Automotive PLC
Gillingham, Kent, United Kingdom

Herbert D. Kelleher, LL.B.

2003 Bower Award for Business Leadership
Southwest Airlines, Retired
Dallas, Texas
Stephen E. Kelly

Member, The Franklin Institute Board of Trustees
McKinsey & Company
Philadelphia, Pennsylvania

Donald E. Morel, Jr., Ph.D.

Marsha R. Perelman

Chair Emerita,
The Franklin Institute Board of Trustees
The Franklin Institute
Philadelphia, Pennsylvania
William J. Rutter, Ph.D.

2000 Bower Award for Business Leadership
Synergenics, LLC
San Francisco, California

AWARD AND PRIZE FOR ACHIEVEMENT IN SCIENCE—GENOME EDITING
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SELECTION COMMITTEE							

PRE-SELECTION COMMITTEE

Paul A. Offit, M.D., Chair

Maria Jasin, Ph.D.

Pamela J. Green, Ph.D., Chair*

Member, The Franklin Institute Board of Trustees
The Children’s Hospital of Philadelphia
Philadelphia, Pennsylvania

Memorial Sloan-Kettering Cancer Center
New York, New York

University of Delaware
Newark, Delaware

Perelman School of Medicine,
University of Pennsylvania
Philadelphia, Pennsylvania
Jef D. Boeke, Ph.D., D.Sc.

NYU Langone Medical Center
New York, New York
The Johns Hopkins University School of Medicine
Baltimore, Maryland
Beverly L. Davidson, Ph.D.

Perelman School of Medicine,
University of Pennsylvania
Philadelphia, Pennsylvania
Children’s Hospital of Philadelphia
Philadelphia, Pennsylvania
Susan Gottesman, Ph.D.

National Cancer Institute
Bethesda, Maryland

Weill Cornell Graduate School of Medical Sciences,
Joel G. Belasco, Ph.D.
Cornell University
New York University School of Medicine
New York, New York
New York, New York
Duanqing Pei, Ph.D.

Guangzhou Institutes of Biomedicine and Health,
Chinese Academy of Sciences
Guangzhou, China
Thomas J. Silhavy, Ph.D.

Princeton University
Princeton, New Jersey
Wolfgang Wurst, Ph.D.

German Research Center for
Environmental Health
Munich, Germany
Technische Universität München
Munich, Germany

Maja Bucan, Ph.D.*

Perelman School of Medicine,
University of Pennsylvania
Philadelphia, Pennsylvania
Bradford A. Jameson, Ph.D.*

Chair, Committee on Science and
the Arts Life Science Cluster
Drexel University College of Medicine
Philadelphia, Pennsylvania
Salil A. Lachke, Ph.D.

University of Delaware
Newark, Delaware
Allen W. Nicholson, Ph.D.*

Membership Chair,
Committee on Science and the Arts
Temple University
Philadelphia, Pennsylvania
*Member, The Franklin Institute Committee
on Science and the Arts

The Franklin Institute Committee on Science & the Arts
The mission of The Franklin Institute’s Committee on Science

• C andidates for the award must be living persons.

and the Arts is to sustain the scientific character of The Franklin

• The Committee considers individuals from all over the world.

Institute through the investigation of worldwide scientific
and technological achievements and its recommendations

Committee members who become case sponsors represent their

for the awarding of Benjamin Franklin Medals and the Bower

nomination cases before the full committee for review and action.

Award and Prize for Achievement in Science. The Committee

Following two successful case readings, including a review of letters

maintains high standards for awarding the medals using the

of evaluation solicited from preeminent experts in the field of the

following selection criteria:

case, the nomination is forwarded to the Institute’s Board of Trustees
for final review and approval. During the following April, medalists

• The committee carefully selects candidates using a thorough case
investigation process to recognize those scientists and engineers

are brought together at The Franklin Institute for the annual Awards
Ceremony and Dinner and Awards Week celebration of science.

who lead their fields, expand knowledge, and serve humanity.
• Individuals must be nominated for an invention, discovery,

The all-volunteer Committee on Science and the Arts is composed

technological development, or a body of such work reflecting

of scientists and engineers from academia and industry. Meeting

uncommon insight, skill, or creativity on the part of the candidate.

regularly throughout the year, it has a reputation for diligence

• The work must have significant scientific value or proven utility. It

and integrity. The committee’s work reflects the mission of The

must have provided significant direction for future research, solved

Franklin Institute and provides a valuable service to the public and

an important problem, or provided great benefit to the public.

to the scientific community.

EXECUTIVE COMMITTEE
Camillo J. Taylor, Ph.D.
Chair
Allen W. Nicholson, Ph.D.
Vice Chair and Membership Chair
Donald H. Silberberg, M.D.
Planning Chair
Gerard F. Jones, Ph.D.
Immediate Past Chair

ACTIVE MEMBERS BY
PRIMARY SUBCOMMITTEE
CHEMISTRY

Roger A. Grey, Ph.D., Chair
Amos B. Smith, III, Ph.D.,
Vice Chair
Spiridoula Matsika, Ph.D.
Christopher B. Murray, Ph.D.
Allen W. Nicholson, Ph.D.
George Preti, Ph.D.
Sharon Rozovsky, Ph.D.
Klaus H. Theopold, Ph.D.
CIVIL AND MECHANICAL
ENGINEERING

Judith A. Todd, Ph.D., Chair
C. Nataraj, Ph.D., Vice Chair

E. Fred Brecher, P.E.
Jim Shih-Jiun Chen, Ph.D.
Stephen M. Copley, Ph.D.
Gerard F. Jones, Ph.D.
Maria Lopez de Murphy,
Ph.D., P.E., FACI
Brian J. Sullivan, Ph.D.
Bridget Wadzuk, Ph.D.
COMPUTER AND
COGNITIVE SCIENCE

Mitchell P. Marcus, Ph.D., Chair
Helene Intraub, Ph.D.
Jeremy R. Johnson, Ph.D.
Nora S. Newcombe, Ph.D.
Camillo J. Taylor, Ph.D.
Sharon Thompson-Schill,
Ph.D.
Charles Yang, Ph.D.
EARTH AND
ENVIRONMENTAL SCIENCE

John F. Wehmiller, Ph.D., Chair
David Velinsky, Ph.D.,
Vice Chair
Clara Chan, Ph.D.
Reto Gieré, Ph.D.
Kenneth P. Kodama, Ph.D.
Peter S. Petraitis, Ph.D.
Robert W. Sanders, Ph.D.
Laura E. Toran, Ph.D.
Helen K. White Ph.D.

ELECTRICAL ENGINEERING

R. Barnett Adler, Ph.D.,
P.E., Chair
Afshin S. Daryoush, Ph.D.,
Vice Chair
Kenneth Abend, Ph.D.
Fauzia Ahmad, Ph.D.
Henry M. Halpern
Ahmad Hoorfar, Ph.D.
Bahram Nabet, Ph.D.
Jan Van der Spiegel, Ph.D.
LIFE SCIENCE

Bradford A. Jameson, Ph.D.,
Chair
Maja Bucan, Ph.D.
Frank A. Ferrone, Ph.D.
Yale Goldman, M.D., Ph.D.
Janice Taylor Gordon, Ph.D.
Pamela J. Green, Ph.D.
Leonard M. Rosenfeld, Ph.D.
Donald H. Silberberg, M.D.
PHYSICS

Larry Gladney, Ph.D., Chair
Peter J. Collings, Ph.D.
Dieter Forster, Ph.D.
Thomas K. Gaisser, Ph.D.
Torgny Gustafsson, Ph.D.
Maria Iavarone, Ph.D.
Andrea J. Liu, Ph.D.
Stuart Pittel, Ph.D.

Gino C. Segré, Ph.D.
Edward M. Sion, Ph.D.
Krzysztof Szalewicz, Ph.D., D.Sc.

CONSULTING MEMBERS
Jane Clifford, Ph.D.
Hai-Lung Dai, Ph.D.
Peter A. Lewin, Ph.D.
Carl O. Moses, Ph.D.
James J. Moskowitz
Richard J. Piccolini, Ph.D.
Arye Rosen, Ph.D., P.Eng.
Dario Salvucci, Ph.D.

EX-OFFICIO MEMBERS
Larry Dubinski
Donald E. Morel, Jr., Ph.D.
Paul A. Offit, M.D.
Darryl N. Williams, Ph.D.

EMERITI MEMBERS
Beth Adelson, Ph.D.
Aline Akselrad, Ph.D.
Lawrence W. Dobbins
Thomas T. Hewett, Ph.D.
Roy F. Privett, P.E.
Richard Roberts, Ph.D.

List as of March 14, 2018
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2018 Awards Ceremony & Dinner Event Sponsorship*
Every dollar raised through The Franklin Institute
Awards Ceremony and Dinner underwrites the
Institute’s efforts to make science and technology
accessible and fun for visitors of all ages.
PRESENTED BY

AWARDS WEEK AND ASSOCIATE SPONSOR

FS Investments
ASSOCIATE SPONSORS

The Danaher Lynch Family Foundation
DuPont Nutrition & Health
FMC Corporation
The Governor’s Woods Foundation
The Morel Family Foundation
TE Connectivity

Liberty Coca-Cola
LiquidHub
Linda and Christopher McIsaac
McKinsey & Company
Merck & Co., Inc.
PECO
Penn Engineering
Pepper Hamilton LLP
PNC Bank
Quaker Chemical Corporation
RSM US LLP
Judith Quigley Ruse
Marvin Samson Foundation
Saul Ewing Arnstein & Lehr
Southco, Inc.
Stradley Ronon
Temple University
UBS Private Wealth Management
UGI Corporation
UST Global

AWARDS PATRONS
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The Dow Chemical Company
Eckert Seamans Cherin & Mellott, LLC
Evolve IP
Independence Blue Cross
Leonard and Susan Klehr
SEI Wealth Managment
Sparks
West Pharmaceutical Services, Inc.
AWARDS BENEFACTORS

Accenture
AECOM
American Airlines
AMETEK, Inc.
ANRO Print & Digital
Aqua America
Arkema
Beneficial Bank
Burns & McDonnell Engineering Company
Donald E. and Hana Callaghan
Cigna
Comcast NBC10 Telemundo62 Comcast Spectator
Cozen O’Connor
Crown Holdings, Inc.
Dechert LLP
Deloitte
Marian Disken
Drexel University
Annie Duke
EMD Performance Materials Corp.
Firstrust Bank
Fish & Richardson P.C.
Mike & Mimi Greenly
HM Health Solutions
Janssen Research & Development, LLC
Lisa D. Kabnick and John H. McFadden
Leadership Solutions, Inc.

EVENT PARTNERS

Affairs to be Remembered
AFR Furniture
Frog Commissary
IMS Technology Services
Mole Street
Standard Parking
Thorne Media
Valley Forge Flowers
List as of March 14, 2018

*Please note, award
selection committees
are independent and
unaffiliated with
event committees and
fundraising initiatives.
Sponsorships are sought
only after the laureates
have been selected.

Award Endowments
The Franklin Institute and its Committee on Science and the Arts are
proud to celebrate pioneering excellence in science and technology.
Since 1824, the Institute has selected individuals to receive premiums,
certificates, and medals for outstanding scientific or technological
accomplishments and inventions. The first award endowment was
established in 1848 by Elliott Cresson, a life member of The Franklin
Institute. We are deeply indebted to the individuals whose generosity
established the following funds that support the Bower Awards and the
Benjamin Franklin Medals:
Stuart Ballantine Fund, 1946
The Bower Fund, 1988
Boyden Premium Fund, 1859
Frank P. Brown Fund, 1938
Francis J. Clamer Fund, 1943
Walton Clark Fund, 1926
Bolton L. Corson Fund, 1975
George S. Crampton Fund, 1964
Elliott Cresson Fund, 1848
Delmer S. Fahrney Fund, 1975
The Franklin Fund, 1914

George R. Henderson Fund, 1924
C. Raymond Kraus Fund, 1995
Jonathan R. Lax Fund, 1997
Louis E. Levy Fund, 1923
Edward Longstreth Fund, 1890
Albert A. Michelson Fund, 1967
Howard N. Potts Fund, 1906
The Vermilye Fund, 1937
Philip H. Ward, Jr. Fund, 1965
John Price Wetherill Fund, 1925

Board of Trustees
Donald E. Morel, Jr., Ph.D.
Chair
Sandra K. Baldino
Michael F. Barry
Nick Bayer
Joel A. Bernstein
Wade H. Berrettini, M.D., Ph.D.
Suzanne Boda
Renee B. Booth, Ph.D.
Yvette D. Bright
Pierre Brondeau
Donald E. Callaghan
Peter K. Classen
Annie Duke
Michael Forman
Christopher Franklin
John Fries
Toni Garrison
Elizabeth Gemmill
Richard J. Green
Grete Greenacre
Richard Greenawalt
Richard Henriques
Frances E. Jensen, M.D., FACP
Stephen E. Kelly
Elaine Levitt
Charisse R. Lillie, Esq.
Ira M. Lubert
Tom Lynch
Miriam Mandell
Sandra Marshall
Chris McIsaac
Robert S. McMenamin
Denis P. O’Brien
Paul A. Offit, M.D.
Quentin Roach
Marvin Samson
Joan N. Stern, Esq.
Andrea Stewart
Richard W. Vague
Luiz G. Vieira
Sue Webb
Tina Wells
Paul H. Woodruff, PE
Harold L. Yoh III
Karen Zimmer, M.D., MPH

EX-OFFICIO

Daniel A. Abramowicz, Ph.D.
Tom Caramanico
The Honorable Darrell L. Clarke
Larry Dubinski
William R. Hite, Jr., Ed.D.
Camillo J. Taylor, Ph.D.
The Honorable James Kenney
The Honorable Tom Wolf
EMERITI

William J. Avery
Marsha R. Perelman
James A. Unruh
SENIOR STAFF

Larry Dubinski
President and CEO
Erin Armstrong
Vice President of Marketing and Communications
Siobhan Keefe
Vice President of Finance
Ina Lankenau
Vice President of Human Resources
Julie Appolloni March
Vice President of Strategic Initiatives
Mark R. Mills
Vice President of External Affairs
Susan Poulton
Chief Digital Officer
Richard D. Rabena
Senior Vice President of Operations
Darryl N. Williams, Ph.D.
Senior Vice President of Science and Education

List as of March 14, 2018

The Franklin Institute Awards Convocation
April 17–19, 2018
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“HIDE NOT YOUR TALENTS, THEY FOR USE
WERE MADE. WHAT’S A SUN-DIAL
IN THE SHADE!”
- Poor Richard’s Almanack, 1750

