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Welcome to The Franklin Institute Awards, the oldest
comprehensive science and technology awards
program in the United States. Since 1824, the Institute
has recognized extraordinary individuals who have
shaped our world through their groundbreaking
achievements in science, engineering, and business. In
2020, the COVID-19 pandemic compelled us to pause
our award presentation; and though we still cannot
gather together, we are grateful that technology can
connect us even during these times of separation. We
hope you will join us this year to celebrate through a
Virtual Ceremony honoring our exceptional laureates,
as well as a series of educational events highlighting
our awardees.
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This extraordinary time has made clear how crucial
science and engineering are to public health ,
economic stability, and our understanding of the
world around us. Scientists and engineers are lighting
the path to help us ascend from this critical challenge.
We are proud to add to our roster of 2021 laureates
a central figure guiding us toward a future beyond
COVID-19 with the inaugural Benjamin Franklin
NextGen Award—the first Franklin Institute Award
specifically for young innovators in science and
engineering.
At a tim e wh e n th e im p o r ta n ce of scie ntif ic
advancement and technological achievement
resonates more than ever, The Franklin Institute
Awards Program continues its nearly 200-year legacy
of honoring the most impactful discoveries and
developments and those who have made them. From
laying the foundation for the artificial intelligence
boom to helping us understand human language,
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from unlocking the mechanisms behind vision to
shedding light on the mysteries of forest fires, and
from developing ultra-fast lasers to fighting COVID19, this year’s Franklin Institute laureates each reflect
Benjamin Franklin’s trailblazing spirit.
In addition to the Virtual Ceremony, The Franklin
Institute will present a series of preview events
s p otlig hti n g o u r i n c re d i b l e h o n o re e s . T h e s e
educational programs are free and open to the public.
In this convocation book, you will find a schedule of
events and biographies of our 2021 laureates. We
invite you to read about each one and attend the
events to learn even more.
During this unprecedented time, we are grateful for
our Franklin Institute laureates, past and present, and
all of the scientists, engineers, and innovators who are
leading the way to a brighter future.

Donald E. Morel, Jr., Ph.D.
CHAIR, BOARD OF TRUSTEES
THE FRANKLIN INSTITUTE

Larry Dubinski

PRESIDENT AND CEO
THE FRANKLIN INSTITUTE

FOR MORE INFORMATION, CONTACT:
Beth Scheraga, Director of the Awards Program
215 .448 .1329
bscheraga@fi.edu
www.fi.edu/awards

THE FR ANKLIN 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
Committee on Science and the Arts (CS&A), formerly
known as the Committee on Inventions. This all-volunteer
committee still selects recipients of the Benjamin Franklin
Medals, dedicated to their charge of recognizing the most
impactful advances in science and engineering.

Institute laureates virtually charts their advancement
through the past two centuries—from the development of
the typewriter to the dawn of quantum computing. The
honor roll of more than 2,000 Franklin Institute Awards
laureates includes Nikola Tesla, Marie and Pierre Curie,
Rudolf Diesel, Orville Wright, Thomas Edison, Max Planck,
Albert Einstein, Frank Lloyd Wright, Stephen Hawking,
Gordon Moore, Jane Goodall, Elizabeth Blackburn, Steven
Squyres, Bill Gates, Dean Kamen, Subra Suresh, Cornelia
Bargmann, Jim Allison, and Frances Arnold—to name but
a few.

Celebrating outstanding achievements in
science and technology from around the world
is an important way The Franklin Institute
The Franklin Institute
preserves Benjamin Franklin’s legacy.
In 1998, the Institute’s long-standing endowed Awards
Program was reorganized under the umbrella of the
Benjamin Franklin Medals, now presented in seven areas
of science and engineering. The Bower Award for Business
Leadership and the Bower Award and Prize for Achievement
in Science are made possible by a bequest in 1988 from
Philadelphia chemical manufacturer and philanthropist
Henry Bower, the grandson of a 19th century Franklin
Institute laureate. The Bower Science Award is presented
in a different, predetermined field each year and includes
a cash prize of $250,000. Benjamin Franklin Medalists and
Bower Awardees each receive a 14-karat gold medal.
2021 marked the launch of the Benjamin Franklin NextGen
Award, the first new award to be established in more than
30 years, and the only award to specifically recognize
young researchers whose work is proving transformational
in their fields.
Through its Awards Program, The Franklin Institute seeks
to provide public recognition and encouragement of
excellence in science and technology. The list of Franklin

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 country’s
leading science centers. Science and technology have
the potential to solve some of the most critical issues of
our time, to improve our lives, and to inspire our curiosity
about the world around us. Every day, The Franklin
Institute provides resources that help people connect with
science and technology in creative ways that resonate
with learners of all ages and backgrounds. The Institute
directly reaches more than one million people each year
with informal learning experiences that engage students,
adults, and families. Reaching beyond the central learning
space of its historic museum, the Institute has evolved to
provide people with educational resources in their own
neighborhoods through hands-on activities in classrooms,
workshops in libraries, community centers, and other
settings, and online engagement. The Franklin Institute is
committed to making these resources available to as many
people as possible throughout the Mid-Atlantic region and
beyond.
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THE FR ANKLIN INSTITUTE LAUREATES
The Franklin Institute congratulates the 2021 Franklin Institute laureates, pioneers in their fields

who have benefitted humanity and deepened our understanding of the universe and its inhabitants.

Kunihiko Fukushima, Ph.D.

Arthur D. Levinson, Ph.D.

Bower Award and Prize for
Achievement in Science

Bower Award for
Business Leadership

Kizzmekia S. Corbett, Ph.D.
Benjamin Franklin NextGen Award
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Jeremy Nathans, M.D., Ph.D.
Benjamin Franklin Medal in
Life Science

C. Daniel Mote, Jr., Ph.D.
Roberto Car, Ph.D. and
Michele Parrinello, Ph.D.

Benjamin Franklin Medal in
Mechanical Engineering

Benjamin Franklin Medal in
Chemistry

Henry C. Kapteyn, Ph.D. and
Margaret M. Murnane, Ph.D.
Barbara H. Partee, Ph.D., FBA
Benjamin Franklin Medal in
Computer and Cognitive Science

Monica G. Turner, Ph.D.
Benjamin Franklin Medal in
Earth and Environmental Science

Benjamin Franklin Medal in
Physics

Awards Event Schedule
All Franklin Institute Awards programs listed below will be held virtually. Please visit www.fi.edu/awards-schedule
for additional details and participation instructions. All times listed are in Eastern Daylight Time.

THURSDAY, APRIL 15, 2021

THURSDAY, APRIL 22 , 2021

7:0 0 – 8:0 0 PM

7:0 0 – 8:0 0 PM

History in the Making: Meet Dr. Kizzmekia Corbett,
Inspiring Vaccine Scientist

A Fiery Future: Are Widespread Megafires
the New Normal?

Hosted by The Franklin Institute

Hosted by The Franklin Institute

MONDAY, APRIL 19, 2021

MONDAY, APRIL 26, 2021

9 :45 AM –3:0 0 PM

4:00 –5:00 PM

The Past, Present and Future of Formal Semantics

Developing the Microscopes of Tomorrow

Hosted by the University of Pennsylvania Department of Linguistics,
Department of Computer and Information Science, Initiative in
Integrated Language Science and Technology, and MindCORE

Hosted by The Franklin Institute and the Department of Physics and
Astronomy at the University of Pennsylvania

1:30–2:45 PM

9:0 0 AM–12:00 PM

Discussion with Kizzmekia Corbett,
2021 Benjamin Franklin NextGen Award

Laureate symposium honoring Barbara Partee, 2021 Benjamin
Franklin Medal in Computer and Cognitive Science

Color Vision, X-Chromosome Inactivation, and the
Female Advantage

Laureate address by Jeremy Nathans, 2021 Benjamin Franklin
Medal in Life Science

Hosted by the Department of Biological Sciences and the ChemistryBiology Interface (CBI) Program, University of Delaware

WEDNESDAY, APRIL 21, 2021
3:00–4:00 PM

Uncovering New Transport Regimes and Light-Induced
Phases in Quantum Materials
Colloquium featuring Margaret Murnane, 2021 Benjamin
Franklin Medal in Physics

Hosted by the Department of Physics and Astronomy
at the University of Pennsylvania

VIRTUAL CEREMONY
THURSDAY, APRIL 29, 2021
7:00 PM
Presented by
For event information, visit www.fi.edu/awards

Discussion with Monica Turner, 2021 Benjamin Franklin
Medal in Earth and Environmental Science

Laureate address by Margaret Murnane, 2021 Benjamin
Franklin Medal in Physics

TUESDAY, APRIL 27, 2021

The 21st Century, The Century of Engineering

Laureate symposium honoring C. Daniel Mote, Jr., 2021
Benjamin Franklin Medal in Mechanical Engineering

Hosted by the Villanova Center for Analytics of Dynamic Systems,
Villanova University

WEDNESDAY, APRIL 28, 2021
9 : 0 0 A M –1 : 0 0 PM

Neural Networks for Machine Learning

Symposium honoring Kunihiko Fukushima, 2021 Bower Award
and Prize for Achievement in Science

Hosted by Drexel University and the University of Pennsylvania
School of Engineering and Applied Science

Christopher Franklin
2021 Awards Corporate Committee Chair
Michael Innocenzo
2021 Awards Corporate Committee Vice Chair
Mimi Greenly
2021 Friends Committee Chair
Melissa M. Trala
2021 Friends Committee Vice Chair
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The 2021 Franklin Institute Laureates

BOWER AWARD AND PRIZE FOR ACHIEVEMENT IN SCIENCE—
NEUR AL NETWORKS FOR MACHINE LEARNING
of the brain. Fukushima’s pioneering approach, combining
aspects of neuroscience and electrical engineering, laid the
foundation for today’s artificial intelligence technology.
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Kunihiko Fukushima, Ph.D.

Senior Research Scientist
Fuzzy Logic Systems Institute
Fukuoka, Japan
Professor, Former
Osaka University
Osaka, Japan
Senior Research Scientist, Former
NHK Science and Technology Research Laboratories
Tokyo, Japan
CITATION:

For his pioneering research that applied principles of
neuroscience to engineering through his invention
of the first deep convolutional neural network,
“Neocognitron”—a key contribution to the development
of artificial intelligence.

K

unihiko Fukushima, who first developed the
“Neocognitron,” a machine-learning and patternrecognition technology that sparked a revolution
in what we now call artificial intelligence, came of age in
war-blasted Japan. Though much was in short supply,
curiosity was plentiful. Fukushima became fascinated by
the analogy of electrical circuitry and the human brain.
He wondered if the way that electrical components were
wired together could mimic our neuroanatomy. His formal
training as an electrical engineer gave Fukushima the scope
to pursue his observation and invent the “Neocognitron,” an
artificial neural network, similar to those in the visual cortex

Fukushima was born in 1936 in Taiwan—a Japanese
territory at that time. With the end of World War II came
the end of Japanese rule over Taiwan, and Japanese people
living there were forced to return to Japan, leaving their
belongings behind. Upon their return, Fukushima’s family
found a devastated country and had little money to spare
for toys. An uncle gave him a surplus transformer and
a disassembled electric motor to tinker with. Wires and
circuits became Fukushima’s passion. He would go on to
pursue electronics for his 1958 bachelor’s degree and earn
a Ph.D. in electrical engineering in 1966, both at Kyoto
University. After graduating, Fukushima joined the research
division of NHK, the Japan Broadcasting Corporation,
where he worked in a research group on visual and auditory
information processing. The group included engineers,
neurophysiologists, and psychologists. Its aim was to
investigate the biological brain—the final destination of
signals broadcast through TV and radio.
If you see something moving, your brain uses a series of
hierarchical categorizations to ultimately decide what it is.
First, your brain might process the object’s size, then your
brain narrows the identification through layers of defining
features like color and shape while bringing together
associated memories and past experiences. For example,
we can distinguish a cat from a dog instantly because of
this layered pattern processing and our life experiences. As
toddlers, we may incorrectly call a fox a dog, but our brains
are quick to reclassify new patterns of size or color, noting
key differences as well as incorporating input from others.
Fukushima’s plan was to build and “train” an electronic
version of that system.
At NHK, Fukushima worked closely with neurophysiologists and psychologists to assemble artificial
neural networks. His first artificial network, “Cognitron,”
demonstrated an ability to recognize patterns, but it
could do little with patterns that were shifted, rotated,
or partially obscured. Based on what was known about
neurophysiology, Fukushima needed a larger, selforganizing network with more layers to achieve advanced
pattern-recognition capabilities. In 1979, Fukushima
published a description of this artificial neural network,
which he named “Neocognitron.” It was inspired by two
kinds of neural cells known to exist in the primary visual

cortex, a “simple” or “S” cell and a “complex” or “C” cell,
arranged in a cascading order for pattern recognition tasks.
Fukushima’s Neocognitron would achieve flexible pattern
recognition and machine learning through multiple layers of
artificial S and C cells and by incorporating learning rules to
modify interactions amongst the cells and these internally
hidden layers. To demonstrate capabilities of this first deep
learning neural network machine, Fukushima successfully
trained the Neocognitron to read handwritten numbers,
accommodating variation in the writing.
The Neocognitron’s structure is at the heart of artificial
intelligence’s deep neural networks, especially those that
employ visual pattern recognition. Pattern recognition is
fundamental to how self-driving cars detect hazards, how
security cameras recognize faces, and how medical software
recognizes abnormalities. Pattern recognition unlocks your
cell phone and is behind new technologies that help those
with severe visual impairments navigate the world.
After moving to Osaka University in 1989, Fukushima
expanded his research to make neural network models not
only for visual pattern recognition, but also for many other
functions of the biological brain. In 1999, he moved to the
University of Electro-Communications in Tokyo and then,
in 2001, to the Tokyo University of Technology. In 2006, he
took his present position at Fuzzy Logic Systems Institute.
Today Fukushima works mostly from his home in Tokyo,
developing new training methods and architectures for
neural networks.
Because of Kunihiko Fukushima’s ability to recognize
patterns in the brain and integrate them into artificial neural
networks, we now have incredible pattern recognition
capabilities in the technology that surrounds us. The next
time your phone unlocks by recognizing your face, you can
thank Kunihiko Fukushima.

Previous Recipients of the
Bower Award and Prize for
Achievement in Science
199 0 /91

PAUL C. LAUTERBUR

1991/92

SOLOMON H. SNYDER

1992/93

DENIS PARSONS BURKITT

1993/94

ISABELLA L. KARLE

1994 /95

CHEN NING YANG

1995/9 6

FREDERICK P. BROOKS

1997

RALPH L. BRINSTER

1998

SIR MARTIN REES

1999

RALPH J. CICERONE

20 0 0

ALEXANDER RICH

20 01

PAUL BARAN

20 02

JOHN W. CAHN

20 03

PAUL B. MACCREADY

20 04

SEYMOUR BENZER

20 05

HENRI B. KAGAN

20 0 6

NARAIN G. HINGORANI

20 0 7

STUART K. CARD

20 08

TAKEO KANADE

20 0 9

SANDRA M. FABER

2010

W. RICHARD PELTIER

2011

GEORGE M. CHURCH

2012

LOUIS E. BRUS

2013

KENICHI IGA

2014

EDMUND M. CLARKE

2015

JEAN-PIERRE KRUTH

2016

WILLIAM J. BORUCKI

2017

CLAUDE LORIUS

2018

PHILIPPE HORVATH

2019

FRANCES H. ARNOLD

Prior to 1997, awards were designated by the year of
nomination. Subsequently, awards were identified
by the year of presentation.

LAUREATE SPONSORS:

Kenneth Abend, Ph.D.

Retired: Philco, RCA, Gorca, Lambda Science, and University of
Pennsylvania
Member of Committee on Science and the Arts since 1999

Bahram Nabet, Ph.D.

Professor, Electrical and Computer Engineering Department
Drexel University
Member of Committee on Science and the Arts since 2015

Learn more about Dr. Fukushima
and his work at "Neural Networks for
Machine Learning" on April 28.

— See page 4 for details.
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BOWER AWARD FOR BUSINESS LEADERSHIP
(UCSF) lab of J. Michael Bishop and Harold Varmus, who
honed Levinson’s focus on tumor biology. Among other
findings, Levinson co-discovered that the product of the
viral src oncogene was a protein kinase, for the first time
assigning an enzymatic function to a tumor antigen. Bishop
and Varmus would go on to win the 1986 Nobel Prize in
Medicine for their identification of proto-oncogenes, but by
then Levinson had been recruited to a tiny start-up called
Genentech by biotech pioneer, and former UCSF professor,
Herbert Boyer and venture capitalist Bob Swanson.
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Arthur D. Levinson, Ph.D.
Founder & CEO
Calico Life Sciences LLC
South San Francisco, California
CITATION:

For his innovative leadership building Genentech into
a global biotechnology pioneer, his strategic guidance
of Apple, and his commitment to advancing human
health and longevity at Calico—a distinguished career
that exemplifies the spirit of scientific inquiry and
entrepreneurship embodied by Benjamin Franklin.

F

rom scientist to CEO, Arthur Levinson knows how
to culture innovation. Renowned for his strategic
entrepreneurship and creativity, Levinson has directed
corporations that have revolutionized whole technologies
and economies, notably at Genentech—one of the first and
most successful “biotech” startups.
Levinson’s fascination with life at the molecular level
began as a result of reading Carl Sagan’s Intelligent Life in the
Universe in college. He pursued genetics and biochemistry
at the University of Washington, zeroing in on cancer
biology. Graduating in 1972, Levinson chose Princeton for a
doctorate in biochemistry. For his postdoctoral fellowship,
he joined the University of California, San Francisco

At Genentech, Levinson was surprised to discover
that a private company would allow him the freedom to
pursue his own research interest in how mammalian cells
could be used to produce desirable proteins. Reviewing
the company’s R&D portfolio, an executive questioned
the necessity of Levinson’s work. There were existing
protocols for using bacteria to make proteins, and quite
cheaply at that. Levinson explained that bacteria would
have a difficult time making many proteins encoded by
human genes, a prediction that turned out to be correct for
many therapeutically important proteins. Today, Levinson’s
research breakthrough in modifying mammalian cells,
including Chinese Hamster Ovary (CHO) cells, to be used as
protein factories is used industry-wide, and was crucial in
Genentech’s—and the industry’s—success.
Levinson became known for his amiability and his
scientific no-nonsense approach. A story in Fortune
magazine described him as having "an appealing mix
of nerdiness, candor, and jocularity." He received
promotion after promotion, which increased his leadership
responsibilities, while holding on to his lab whose
scientific focus remained rooted in the identification and
characterization of human cancer genes. When he first
became vice president for research in 1990, Levinson
reshaped Genentech’s research culture by dramatically
reducing the number of projects each researcher was
required to work on while allowing a quarter of their
time to be spent pursuing their own research interests,
while maintaining a stringent research review process. He
believed that while many scientists will ably do what they
are told, great scientists would do what they thought was
most promising and take on important challenges.
In 1995, Levinson gave up his own lab to become
Genentech CEO. During his tenure as CEO from 1995 to
2009, Genentech brought a remarkable number of new

drugs to market, including the breakthrough targeted
breast cancer therapy, Herceptin. Herceptin was a new
kind of medicine—a complex protein, 800 times larger
than an aspirin molecule, which bound to HER2 receptors
on breast cancer cells to block them from sending growth
signals. It was the first “personalized” medicine, paired
with diagnostic tests to determine if a patient’s tumor was
HER2-positive. Many companies would not have aimed for
a HER2-targeted treatment, as it only affects a minority
of breast-cancer patients, but Levinson was not afraid of
having a smaller market for a highly effective medication.
Under his leadership, Genentech became much larger,
spent aggressively on R&D while competing with industry
giants, and increased its market value by more than 20-fold.
By 2004, Genentech was the world leader in anti-tumor
drug sales. In 2009, it was acquired by Hoffmann-La Roche,
already a major investor in the company.

…Levinson quips that he has one
philosophy: “In God we trust.
Everyone else please bring data.”
Levinson oversaw the transition to Roche ownership,
but in 2011, he fielded a call from a different company with a
revolutionary approach to technology—Apple Inc. Levinson
had served on its board of directors since 2000. When
Steve Jobs learned of his cancer in 2003, Levinson was
one of the first people he turned to. In October 2011, Jobs
succumbed to pancreatic cancer. Apple CEO Tim Cook and
the board asked Levinson to become chairman. Through
the many positions he has held, Levinson quips that he has
long been guided by the philosophy of “In God we trust.
Everyone else please bring data.”

Previous Recipients of the
Bower Award for Business Leadership
199 0 /91

JAMES EDWARD BURKE

1991/92

DAVID TODD KEARNS

1992/93

ARNOLD O. BECKMAN

1993/94

ROBERT W. GALVIN

1994 /95

JOAN GANZ COONEY

1995/9 6

DAVID PACKARD

1997

GEORGE B. RATHMANN

1998

JOHN C. DIEBEL

1999

P. ROY VAGELOS

20 0 0

WILLIAM J. RUTTER

20 01

IRWIN MARK JACOBS

20 02

GORDON E. MOORE

20 03

HERBERT D. KELLEHER

20 04

RAYMOND V. DAMADIAN

20 05

ALEJANDRO ZAFFARONI

20 0 6

R. E. (TED) TURNER

20 0 7

NORMAN R. AUGUSTINE

20 08

FREDERICK W. SMITH

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

2016

PATRICK SOON-SHIONG

2017

ALAN R. MULALLY

2018

ANNE M. MULCAHY

2019

INDRA K. NOOYI

Prior to 1997, awards were designated by the year of

Levinson continued on the Hoffmann-La Roche board
until 2014, but had already stepped into the CEO role
another startup in 2013 when he founded Calico—funded
in large part by Alphabet Inc., Google’s parent company.
Calico is a R&D biotech company focused on the biology
of aging and age-related diseases, including cancer and
neurodegenerative diseases.
Arthur Levinson held onto his research lab as long as he
could, but his work at the bench was steadily eclipsed by
his talent as a manager of technological revolutions. Today
as a board member, chief executive, or general wise person,
Levinson sits in the inner circle of a staggering array of
revolutionary organizations, guiding them with his ultimate
goal of improving our health.

nomination. Subsequently, awards were identified
by the year of presentation.

LAUREATE SPONSOR:

Michael Useem, Ph.D.

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
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BENJAMIN FR ANKLIN NEXTGEN AWARD
A week after her lab produced mRNA-1273, Kizzmekia
Corbett turned 34. Within a year, two sitting presidents
would drop by her lab for briefings. Her top boss at NIAID,
Anthony Fauci, would call her a “rising star.” Like mRNA-1273
itself, Corbett seemed to emerge overnight, but both the
scientist and the science behind mRNA vaccines were a long
time coming. Before being thrust into the spotlight, Corbett
was little known outside the world of viral immunology.
She focused on viral diseases including dengue, respiratory
syncytial virus, and recent coronaviruses such as MERS.
These early research efforts were pivotal to the speed with
which the COVID-19 vaccine was developed.

Kizzmekia S. Corbett, Ph.D.

9

Senior Research Fellow and Scientific Lead
Coronavirus Vaccines & Immunopathogenesis (coVip)
Team
Viral Pathogenesis Laboratory
Vaccine Research Center
National Institute of Allergy and Infectious Diseases
National Institutes of Health
Bethesda, Maryland
CITATION:

For her outstanding contributions to the field of viral
immunology and vaccine development, including an
mRNA-based vaccine to combat the novel coronavirus
SARS-CoV-2, cause of the COVID-19 pandemic.

I

t was an unprepossessing name, “mRNA-1273,” for
something so critical. But when Kizzmekia Corbett
and her colleagues in the Vaccine Research Center of
the National Institutes of Health (NIH) National Institute
of Allergy and Infectious Diseases (NIAID) unveiled their
molecular prototype in January 2020, mRNA-1273 became
a gamechanger. It would soon be better known as the
Moderna COVID-19 vaccine, one of two revolutionary
messenger RNA (mRNA) vaccines to emerge from
laboratories in record time to fight the COVID-19 pandemic.

Corbett studied the shapes of coronavirus “spikes” that
protrude from the virus’s surface. She discovered how to
genetically engineer stable spike pieces that the immune
system could recognize and mount a broadly neutralizing
protective response. Corbett and her colleagues determined
how to deliver the genetic material encoding these spike
fragments to cells in tiny bubbles, encouraging them to
make a small fragment of the MERS virus for the immune
system to recognize and to attack should the real virus later
enter the body. Corbett and her colleagues successfully
tested their experimental mRNA vaccine in mouse and
monkey models and developed methods for assessing
effectiveness.
When the COVID-19 pandemic hit, Corbett’s team
partnered with a Massachusetts-based biotech company,
Moderna, to transfer their discoveries to SARS-CoV-2, the
virus that causes COVID-19. The mRNA system offered huge
advantages for rapid development and mass manufacturing.
The gene fragments in the vaccine could also be easily
reshaped to target new viral variants and other viruses.
On January 11, 2020, Corbett’s lab received the first full
genomic sequence of SARS-CoV-2 from Chinese scientists.
Two days later, they had mRNA-1273. Just 66 days after
the genetic code of the SARS-CoV-2 virus was determined,
the NIH/Moderna team gave the first vaccine dose in a pilot
clinical trial. Subsequent large clinical trials showed that
their vaccine had an astounding 94% effectiveness rate in
protecting against COVID-19. On December 18, the FDA
issued an Emergency Use Authorization for the Moderna
two-dose vaccine. Since then, millions of healthcare workers,
high-risk individuals, and increasingly ordinary Americans
have received the vaccine that got its start in Corbett’s lab.

As the Moderna vaccine distribution progresses,
Corbett’s lab is pursuing work on a universal coronavirus
vaccine that would use mRNA to alert the immune system
to features fundamental to all members of the coronavirus
family. The Vaccine Research Center is also at work
developing novel therapeutic uses for the antibodies
triggered by SARS-CoV-2 infection.
Corbett herself has taken on a prominent role as a vaccine
educator, reaching out especially to communities of color,
which have been disproportionately impacted by COVID-19
and have long suffered from healthcare disparities. As one
of the most highly visible African-American scientists in the
fight against COVID-19, Corbett feels she has a special role.
She works to bridge the gap between vaccine science and
public understanding by explaining the science to address
people’s concerns. She often virtually meets with church
and school groups, engages with news media outlets, and
creates online videos. Corbett also volunteers her time in
schools as a role model for children from under-resourced
communities, encouraging them to pursue careers in
science, technology, engineering, and math.

The Benjamin Franklin
NextGen Award
Launched in 2021, the Benjamin Franklin NextGen
Award is the first award in The Franklin Institute’s
history specifically intended to honor innovators in
science and engineering who, early in their careers,
have significantly raised the bar of scientific and
technological excellence and are actively working
to shape our future for the better. The first new
award since the Bower Awards were established
three decades ago, the NextGen Award is an
exciting addition to The Franklin Institute Awards
Program’s scope of honorees.
At a time when the importance of science
and engineering resonates more than ever, The
Franklin Institute Awards Program continues its
nearly 200-year history of honoring the most
innovative discoveries and impactful developments
from around the globe. The Benjamin Franklin
NextGen Award expands upon this legacy to
celebrate today’s trailblazers who are boldly
pushing boundaries, breaking molds, and making
history.

Her top boss at NIAID, Anthony
Fauci, would call her a “rising star."
Her own story is certainly inspirational. Born in rural
North Carolina, Corbett’s teachers spotted her gifts. In
the tenth grade, she was picked for a summer program
for minority students, interning in chemistry labs at the
University of North Carolina (UNC) at Chapel Hill. She
earned her undergraduate degree in biological sciences and
sociology at the University of Maryland, Baltimore County
(UMBC) in 2008. She returned to UNC Chapel Hill for her
graduate work, researching antibody responses to dengue
virus for her Ph.D. in microbiology and immunology. After
graduating, Corbett became a research fellow at NIH.
In January 2021, mRNA-1273 turned one and Kizzmekia
Corbett turned 35. In a year of extraordinary suffering and
challenge, Kizzmekia Corbett has shown the combined
power of scientific brilliance and a fierce dedication to the
public good in the emergence of mRNA vaccines.
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Learn more about Dr. Corbett and her
work at "History in the Making: Meet
Dr. Kizzmekia Corbett, Inspiring Vaccine
Scientist" on April 15.

— See page 4 for details.

LAUREATE SPONSORS:

Allen W. Nicholson, Ph.D.

Chair, Committee on Science and the Arts
Associate Dean for Faculty Affairs,
College of Science and Technology
Professor, Department of Biology, Temple University
Member of Committee on Science and
the Arts since 2007

Bradford A. Jameson, Ph.D.

Professor, Department of Biochemistry and
Molecular Biology
Drexel University College of Medicine
Member of Committee on Science
and the Arts since 1998
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Roberto Car, Ph.D.

Michele Parrinello, Ph.D.

CITATION:

Professor, Facoltà di Informatica
Istituto di Scienze Computazionali
Università della Svizzera Italiana
Lugano, Switzerland

Ralph W. *31 Dornte Professor in Chemistry
Professor of Chemistry and the Princeton Institute for
the Science and Technology of Materials
Princeton University
Princeton, New Jersey

For inventing an efficient computational method that maps
the interactions of large numbers of atoms in motion using
quantum mechanics, an approach now used to describe
and design diverse chemicals and materials, as well as to
understand biological systems.

R

oberto Car and Michele Parrinello make an atomic
pair. They brought together their complementary
expertise to do what was once considered
impossible: develop a computer algorithm that calculates
the movement of electrons while taking into account that
movement’s impact on the atomic nuclei. Their method
grew out of an unusual scientific partnership. Car was
trained in quantum mechanics. Parrinello had a background
in molecular dynamics. They met in Trieste, a small Italian
city that was an international center for theoretical physics
in the 1980s. Parrinello joked that when he and Car met,
they knew enough about each other’s fields to understand
the problem of molecular dynamics—predicting how the
motion and structural changes of a molecule over time

Professor in Computational Sciences, Department of
Chemistry and Applied Biosciences
ETH Zürich
Lugano, Switzerland

Professor in Computational Sciences
Istituto Italiana di Tecnologia
Genoa, Italy

affect its function—but not enough to understand how
difficult it would be to solve it.
Both men are Italian. Car grew up in Trieste and shared
his parents’ post-war optimism that society could be rebuilt
on a new equitable foundation and that science would
be the key. As a child, the loss of his father from brain
cancer drove Car to find solace in schoolwork, especially
math and physics. He earned his Ph.D. in physics from the
Milan Institute of Technology in 1971 and held postdoctoral
positions at the University of Milan, the Swiss Federal
Institute of Technology Lausanne (EPFL), and the IBM
T.J. Watson Research Center in the U.S. before returning
to Trieste in 1984 as a faculty member at the International

School for Advanced Studies (SISSA). Car’s research
focused on quantum mechanics, especially density function
theory and electronic structure calculations—predicting the
structural characteristics of materials at the atomic level.
Parrinello is from the opposite end of Italy, Messina, in
Sicily. While in high school, he didn’t consider himself a
brilliant student, but he did love math, and saw physics as a
way to apply it. In 1968, Parrinello earned his physics Ph.D. at
the University of Bologna and in 1976, joined the University
of Trieste. In 1980, he went on sabbatical in the U.S. at
the Argonne National Laboratory to work with Aneesur
Rahman, considered the “founding father of molecular
dynamics.” Together they developed the “ParrinelloRahman method” of molecular dynamics simulations,
which analyzes structural phase transitions of solids. That
work was considered foundational for the field of atomic
computer simulations.
Car and Parrinello finally crossed paths at SISSA in 1984.
At the time, there was no way to calculate the positions
of fast-moving electrons within an atom while taking into
account the electrons’ impact on the atom’s nucleus, which
moved slowly in response to the electrons’ movement. Car
described himself then as a “pen and paper physicist,” but
Parrinello brought him to see the computer’s blossoming
potential in predicting more dynamic atomic arrangements.
Pursuing a joint approach, they worked virtually round the
clock for months, pushing the latest computer power to its
limits. Their labor culminated in the 1985 paper, “Unified
Approach for Molecular Dynamics and Density-Functional
Theory.” Published in Physical Review Letters, it opened a
new era for simulating matter at the atomic level and became
the fifth-most-cited article in the history of the journal. In
what became known as the “Car-Parrinello method,” for
the first time, the motion of nuclei could be considered
while at the same time solving the electrons’ positions.
The technique was transformative, and paved the way for
quantum physicists to explain the behavior of molecules,
including both biological and inorganic materials.
In the years since, Parrinello has become renowned for his
interdisciplinary approach to the study of complex chemical
reactions, materials science, and protein dynamics. He
developed a new method that he calls “metadynamics” for
the study of rare events and the calculation of free energies.
Car is celebrated for applying computational physics to
simulating the atomic and energetic structure of molecules.
He is currently working to improve atomic approximations
by adjusting time scales to account for matter state changes
or chemical reactions. Car and Parrinello remain friends and
collaborators. They make a phenomenal team, figuring out
how to predict molecular dynamics that are far too small to
observe directly.

Roberto Car and Michele Parrinello’s
Laureate Legacy
The laureate legacy recognizes previous laureates
connected to the current laureate by a shared
intellectual thread.
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SVANTE AUGUST ARRHENIUS
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G. P. THOMSON
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ALBERT EINSTEIN
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WOLFGANG PAULI
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HENRY EYRING
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FRANK H. STILLINGER
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AHMED H. ZEWAIL
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NORMAN L. ALLINGER

2017

MARVIN L. COHEN

2019

JOHN HOPFIELD

Please note that the laureate legacy does not
represent a comprehensive list of all Franklin
Institute medalists.
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LAUREATE SPONSOR:

Klaus H. Theopold, Ph.D.

Professor, Department of Chemistry and
Biochemistry
University of Delaware
Member of Committee on Science and the Arts
since 2000
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BENJAMIN FR ANKLIN MEDAL IN COMPUTER AND
COGNITIVE SCIENCE
Partee is somewhat of a mythical unicorn herself, being a
rare expert in seemingly unrelated subjects—mathematics,
philosophy, and language—while also integrating psychology,
computer science, and cognitive science. In particular, she
has been instrumental in forging new connections between
formal logic and natural language. Language is ultimately
a code, encoded by a speaker to be interpreted by a
listener. Partee applies concepts in logic and mathematics
to untangle that code. Her work opened a new field of
linguistics—she is considered a founder of formal semantics.

13

Barbara H. Partee, Ph.D., FBA
Distinguished University Professor Emerita of
Linguistics and Philosophy
University of Massachusetts Amherst
Amherst, Massachusetts

Partee is somewhat of a mythical
unicorn herself, being a rare expert
in seemingly unrelated subjects—
mathematics, philosophy, and
language—while also integrating
psychology, computer science,
and cognitive science.

CITATION:

For her foundational contributions that synthesize
insights from linguistics, philosophy, logic, and
psychology to understand how words and sentences
combine to express meaning in human language.

U

nicorns seem especially popular today, but Barbara
Partee has been parsing unicorns for decades.
Currently professor emerita of linguistics and philosophy at
the University of Massachusetts Amherst, Partee is one of
the pioneers of linguistics—the scientific study of language,
a field that has had broad impacts on everything from
psychology to artificial intelligence. In her lectures, she likes
to use the example sentence, “John seeks a unicorn.” The
use of the fictional unicorn created memorable examples
of how a language like English could be broken down with
logic to study its meaning. Her students got the point; once,
her first-year linguistics class even showed up to a lecture
on Halloween sprouting paper unicorn horns from their
foreheads.

As an undergraduate student at Swarthmore College,
Partee was required to pick one major and two minor
subjects. Her choices were math, Russian, and philosophy,
although at times she didn’t see the connections between
them. It wasn’t until the summer between her junior and
senior year that she was introduced to linguistics and
discovered that she enjoyed the challenge of taking a
scientific approach to language. She was inspired to apply
to graduate school, and in 1965, became the first woman
to earn a Ph.D. in linguistics at the Massachusetts Institute
of Technology (MIT)—with the first National Science
Foundation fellowship in the field.
At MIT, Partee became a student of Noam Chomsky,
the “father of modern linguistics.” (Chomsky would go
on to receive The Franklin Institute’s Benjamin Franklin
Medal in Computer and Cognitive Science.) In the early
1900s, language was thought to be too imprecise to be
understood by mathematical logic, but Chomsky and
others challenged that idea. Chomsky theorized that all
languages are based on an innate human linguistic capacity

and reflect a universal grammar, with variations from
language to language, but consistent within a specific set
of rules. For her Ph.D. thesis, Partee pursued an ambitious
project—to synthesize all previous work on English syntax
done in Chomsky’s transformational framework.
Before joining the faculty at the University of
Massachusetts Amherst in 1972, Partee taught at the
University of California, Los Angeles (UCLA). There, with
two colleagues and a team of ten Ph.D. students, she was
able to fulfill the original goal of her doctoral thesis work.
While at UCLA, Partee became interested in the work of
a colleague, Richard Montague, a logician and philosopher
who pioneered the approach of treating a “natural”
language—like English or any other language evolved
for human communication—with the same logic-based
analysis used for a “formal” language, like one designed for
computer programming; he was the author of the unicorn
example that became associated with his theory. The
famously-acerbic Montague said that Partee was the only
linguist who actually understood his work, declaring in his
curious convoluted syntax, “Barbara, I think you’re the only
linguist who it is not the case that I can’t talk to.”

Barbara Partee’s Laureate Legacy
The laureate legacy recognizes previous laureates
connected to the current laureates by a shared
intellectual thread.
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CLAUDE ELWOOD SHANNON
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GEORGE A. MILLER

1999

NOAM CHOMSKY

20 01

MARVIN MINSKY

20 05

ARAVIND K. JOSHI

20 08

JUDEA PEARL

2013

WILLIAM LABOV

2015

ELISSA L. NEWPORT

Please note that the laureate legacy does not
represent a comprehensive list of all Franklin
Institute medalists.

Learn more about Dr. Partee and her
Partee is credited with synthesizing the approaches of
Montague and Chomsky—understanding the formal rules of
language, while also accepting and dealing with variation
in language interpretation, and applying logic to meaning.
This fusion of ideas addresses how meaning and structure
come together in language. Partee also developed an
analytical method for deriving the variety of meanings
many expressions can have, a method exemplified by what
is now commonly called the “Partee Triangle.”
A teacher, scholar, and thinker as original and wideranging as Barbara Partee is rare. For decades, she
has brought together diverse fields like philosophy,
psychology and logic to help us understand language.
Starting from a simple sentence about a unicorn, she has
revealed unexpected insights into the complexity of human
communication.

work at "The Past, Present and Future of
Formal Semantics" on April 19.

— See page 4 for details.

LAUREATE SPONSORS:

Mitchell P. Marcus, Ph.D.

Chair, Committee on Science and the Arts
Computer and Cognitive Science Cluster
RCA Professor of Artificial Intelligence
Emeritus
University of Pennsylvania
Member of Committee on Science and the Arts
since 1989

Charles Yang, Ph.D.

Professor of Linguistics and Computer Science
Director, Program in Cognitive Science
University of Pennsylvania
Member of Committee on Science and the Arts
since 2011
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BENJAMIN FR ANKLIN MEDAL IN EARTH AND
ENVIRONMENTAL SCIENCE
Growing up in New York’s Long Island suburbs, Turner
wasn’t exposed to much wilderness. Fordham University in
the Bronx seemed an unlikely place to cultivate a passion
for wildlands, but in 1978, Turner took a summer ranger
naturalist job at Yellowstone’s Old Faithful. That summer
changed her life. She returned to Fordham captivated
by Yellowstone’s wilderness and determined to pursue
a career that would enable her to enjoy the outdoors. At
Yellowstone, she had met college professors who worked
summers as seasonal rangers. Turner thought that would
be her path to a nature-filled life, and earning a doctorate in
ecology would be the ticket.

Monica G. Turner, Ph.D.

15

Eugene P. Odum Professor of Ecology and
Vilas Research Professor
Department of Integrative Biology
University of Wisconsin–Madison
Madison, Wisconsin
CITATION:

For her contributions to our understanding of
how changes in large-scale patterns associated with
natural processes, such as forest fires, and human
activities, such as urbanization, can affect not only
ecological systems but also the social and economic
well-being of society.

T

here are many paths to success, and many of the paths
taken by Monica Turner include treks across nature’s
landscape. She has hiked for miles to Yellowstone National
Park’s most remote areas and through dense forests in the
Southern Appalachian Mountains. She has used helicopters
to survey landscapes scorched by fire and boats to reach
remote study sites, yet she has also studied benefits of
nature in agricultural and urban landscapes. Turner was
among the first in the U.S. to extend landscape ecology
concepts emerging in Europe to America’s vast terrain.

In graduate school at the University of Georgia, Turner
discovered her love of research. She was mentored by
the renowned ecosystem ecologist Frank Golley, and with
his guidance and National Park Service support, Turner
explored how disturbances affected salt marshes on
Cumberland Island National Seashore. After earning her
Ph.D., she continued in research as a postdoctoral fellow
with Eugene Odum at the university’s Institute of Ecology
and began studying landscapes in earnest.
Traditionally, ecology focused on small study areas or
single ecosystems, but Turner’s interests were expanding
to much larger regions that included different ecosystems.
She was excited by new ideas flowing from Europe about
“landscape ecology” that might allow her to decipher the
intricate patchwork of habitats she could see from airplane
windows. How and why did these landscape patterns
form? What impacts did they have on plants, animals, and
ecosystem processes? In 1986, Turner and Golley organized
the first U.S. conference for researchers who shared these
interests; it is credited for nurturing the nascent field of
landscape ecology in America.
In 1987, Turner took a position as a research scientist
at Oak Ridge National Laboratory. She and her colleagues
began to study how and why landscapes change, and how
vegetation patterns affect the movement of organisms
and the spread of natural disturbances. She needed a real
landscape in which to test her theoretical models, and she
asked ecologist Bill Romme whether his unique maps and
data for fire history in Yellowstone would work. When the
two met in Yellowstone in 1988 to begin that study, the
forest was on fire—and that summer sparked decades of
collaborative research.

The 1988 fires were the largest in Yellowstone’s recorded
history, sweeping through more than a third of the park.
After autumn snows finally extinguished the flames,
Turner and Romme viewed miles of blackened landscape
from a helicopter. Surprisingly, they observed a mosaic
of burned and unburned forest, not the “moonscape” of
devastation they expected. Here was a complex landscape
pattern amidst the ashes, a natural experiment that offered
the scientists a unique opportunity to learn how forests
respond to large severe disturbances. As the charred forest
bloomed during the early years, they were astonished by
the speed of Yellowstone’s recovery. Turner followed the
rebirth of Yellowstone year after year, tracking species
distributions, tree growth, nitrogen cycling, and even
microbial communities in the soil. Her data showed, at
unprecedented scale and in exquisite detail, how a large
forest landscape rebounds from disturbance. The 1988 fires
were not an ecological catastrophe!

Monica Turner’s Laureate Legacy
The laureate legacy recognizes previous laureates
connected to the current laureate by a shared
intellectual thread.
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ROBERT A. BERNER
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SUSAN TRUMBORE

2019

GENE E. LIKENS

Please note that the laureate legacy does not

Even after Turner moved to the University of Wisconsin–
Madison in 1994, she continued her long-term research
in Yellowstone. Turner’s team continues to make new
discoveries about how the forests function, and how
different disturbances interact. Her focus now is on
the future, especially whether and how the remarkable
resilience of Yellowstone’s forests can keep pace with a
warming climate and increasing fire activity. She and her
students are exploring future scenarios of forest change in
Greater Yellowstone using computer models. Visualizations
of these projections will then graphically convey just how
much the landscape will change in the decades ahead if our
atmosphere is not restored.

represent a comprehensive list of all Franklin
Institute medalists.

Learn more about Dr. Turner and her
work at "A Fiery Future: Are Widespread
Megafires the New Normal?" on April 22.

— See page 4 for details.

In Wisconsin, Turner and her students have studied
ecological effects of human land-use patterns, such as how
removing trees affects lakeshore habitat, how agricultural
runoff impacts freshwater quality, and ultimately how the
landscapes in which people live and work—including our
cities—can be managed sustainably. Some of her current
research aims to understand how to guarantee food, energy,
and water security without harming environmental quality
in the Upper Midwest. Collectively, these projects explore
the ecological impacts of the decisions humans make about
how we use our land.
Thanks in part to Monica Turner’s influence, the field of
landscape ecology has matured and is in position to tackle
issues of sustainability and climate change. The lessons
learned from Yellowstone are highly relevant today, as fires
increase worldwide with climate warming. But perhaps
what is most impressive is her unrelenting drive to discover
how and why the ecosystems around us work as they do.

LAUREATE SPONSOR:

Peter S. Petraitis, Ph.D.

Professor, Department of Biology
University of Pennsylvania
Member of Committee on Science and the Arts
since 2014
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After growing up in Baltimore, the son of a Johns Hopkins
University biomedical scientist and a lawyer, Nathans
earned his undergraduate degree at MIT before enrolling
in Stanford University’s M.D./Ph.D. program in 1979. At the
time, he didn’t have a clear idea of what research topic
to pursue, but after hearing Professors Denis Baylor and
Lubert Stryer describe their research on light detection,
Nathans recalls, “I was captivated by the elegance of their
experiments and the extraordinary performance of the
eye.” For a required assignment to sketch out a theoretical
research project, Nathans proposed a novel approach to
identifying the molecular basis of human color vision. This
homework became the launchpad for his life’s work.

Jeremy Nathans, M.D., Ph.D.

17

Professor of Molecular Biology and Genetics
Professor of Neuroscience
Samuel Theobald Professor of Ophthalmology
Investigator, Howard Hughes Medical Institute
Johns Hopkins Medical School
Baltimore, Maryland
CITATION:

For his groundbreaking research on the genetics of
the visual system, including the identification of key
genes involved in eye development, eye diseases,
and color vision.

T

hey say beauty is in the eye of the beholder, but for
Jeremy Nathans, beauty is in the eye. “Vision can
provide information about objects that are centimeters
away, when we thread a sewing needle, or that are trillions
of kilometers away, when we look at the stars,” he explains.
“Our visual system can capture movements occurring in less
than a second, and it can operate effectively on moonless
nights and sunny afternoons—environments that differ by
one million fold in light intensity.” Having spent nearly 40
years working to understand vision, Nathans is still struck
by the extraordinary physiology and exquisite mechanisms
of the human eye.

At Stanford, Nathans accomplished exactly what he
proposed. He used a partial sequence of the black and white
vision protein, called rhodopsin, to isolate the rhodopsin
gene and then he used the rhodopsin gene as probe to
identify the related genes for color vision. This two-step
strategy, technically challenging with the methods available
at that time, led Nathans to the genes that encode the red,
green, and blue color detectors in the eye, known as opsins.
By isolating these genes, he had also isolated, for the first
time, genes for an important class of signaling proteins
called G-protein coupled receptors. He went on to show
that people who are red/green colorblind have variations in
their red and green color-detecting genes. His work showed
how those changes lead to alterations in the structure of
the color-detecting molecules that change their properties.
Nathans also showed that the genes responsible for red and
green color detection are located on the X-chromosome.
This discovery explained why red/green colorblindness is
more common in men, who, unlike women, do not carry
a second X-chromosome that contains a backup copy of
the genes.
Following a brief postdoctoral fellowship at the
biotechnology company Genentech, Nathans started his
own lab in 1988 as a Howard Hughes Medical Institute
investigator and faculty member at Johns Hopkins Medical
School. He broadened his research to include retinal
diseases as well as retinal cell biology and biochemistry.
He and his team found that the most common form of the
inherited retinal degenerative disease, retinitis pigmentosa,
is caused by gene mutations that prevent the rhodopsin
protein from assembling normally, making it difficult for
the protein to reach its correct location in cells. They also
identified defects responsible for Stargardt disease and

vitelliform macular dystrophy. Understanding these retinal
diseases at the molecular level may one day provide an
opportunity for targeted treatments.

Jeremy Nathans’s Laureate Legacy
The laureate legacy recognizes previous laureates
connected to the current laureate by a shared

Another strand of Nathans’s research focuses on
elucidating the functions of a family of proteins called
Frizzled receptors, first identified in fruit flies and named
for the appearance of misoriented hairs on flies carrying
mutated versions of the genes. Encoded by 10 genes in
mammals, including humans, Frizzled proteins are master
regulators of embryonic development, helping to shape the
nervous system, blood vessels, kidneys, and hair. In 1996,
Nathans and his collaborators discovered that Frizzled
receptors bind to Wnt proteins, key players in embryonic
development. The team later showed that defects in the
Wnt/Frizzled signaling pathway result in problems with
blood vessel development in the eye, revealing a shared
mechanism behind two hereditary eye disorders.

By applying the new technologies of
molecular genetics, Nathans has been able
to answer age-old questions about how
the human eye develops and functions.
Much of Nathans’s research has only been possible
because of novel tools and techniques that he pioneered.
One recent innovation allowed lab members to visualize
and manipulate single cells in the brains of mice. They
used this technique to trace, for the first time, the complex
branching patterns of the brain’s largest neurons. Visualizing
the complexity of these and other neurons is relevant
to understanding their unusually high susceptibility to
neurodegeneration, as seen in Alzheimer’s disease.

intellectual thread.
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represent a comprehensive list of all Franklin
Institute medalists.
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Learn more about Dr. Nathans and his
work at “Color Vision, X-Chromosome
Inactivation, and the Female Advantage"
on April 19.

— See page 4 for details.

The study of human vision traces its origins to the
pioneering work of scientific giants such as Isaac Newton,
Thomas Young, James Clerk Maxwell, and Hermann von
Helmholtz. By standing on the shoulders of those giants
and applying the new technologies of molecular genetics,
Jeremy Nathans has been able to answer age-old questions
about how the human eye develops and functions.
LAUREATE SPONSOR:

Salil A. Lachke, Ph.D.

Professor of Biological Sciences
University of Delaware
Member of Committee on Science and the Arts
since 2018
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BENJAMIN FR ANKLIN MEDAL IN MECHANICAL ENGINEERING

in mechanical engineering at the University of California,
Berkeley when a manufacturer of pencil slats, the wooden
part of the pencil that contains the graphite, approached
Mote with a problem. With the tools at the time, the
manufacturer could only cut nine slats from a standard block
of cedar, resulting in a lot of sawdust and wasted wood. “A
circular saw blade is actually a gyroscopic system,” Mote
explains. “I developed a stability theory for saw blades that
enabled predicting how much thinner saw blades could
be, while maintaining the needed cutting accuracy and
saw stability. With the new blades, the company was able
to produce 12 slats from the same block of cedar.” Mote’s
research has since been applied far beyond pencil slats to
applications where high speed, stable, and thin rotating
plates are valuable.

19

C. Daniel Mote, Jr., Ph.D.
Regents Professor and Former President
University of Maryland
College Park, Maryland
President Emeritus
National Academy of Engineering
Washington, D.C.
CITATION:

For his outstanding contributions, through application
of theory, analysis, and inventive experimentation,
to the understanding of the dynamics of practical
systems such as saws, skis, and conveyor belts, thereby
increasing their safety, efficiency, and economy.

W

hile growing up in California, C. D. “Dan” Mote, Jr.
recognized early on that he had more questions
than anyone around him had answers. “My biggest problem
when I was a kid was that I was interested in everything,”
he says. Mote craved a life with the freedom to pursue
his changing interests and to solve tough problems. That
passion led him to an academic career in mechanical
engineering.
Mote began his career creating fast, stable, and efficient
circular saw blades in the 1960s. He was a graduate student

Mote established methods for determining the critical
operating speed for a saw to be stable and showed that the
temperature distribution in the saw plate is very important
to saw stability. One of his four patents is for a device that
controls saw stability by controlling the varying thermal
stresses in saw blades during operation. A wide range of
practical uses in industry and at home, from band saws,
belt drives, and transport systems to computer disk drives
and cutters, benefit from his extensive work on spinning
surfaces.
While Mote was an assistant professor at Berkeley, Robert
Piziali, a graduate student and fellow skiing enthusiast,
became interested in the biomechanics of the ski. Mote and
Piziali endeavored to understand why a ski turns as it shears
and compresses the snow surface and how that information
can be applied to ski design to improve ease of turning,
safety, speed, and stability. Their resulting 1972 publication,
"Mechanics of the Turning Snow Ski," inspired novel designs
for new types of “carving” skis and brought Mote a flood of
letters from injured skiers asking why the sport had such a
high injury rate. With Piziali and a succession of graduate
students, Mote took on these engineering questions.
Mote and Piziali equipped skiers with special wearable
measurement tools to analyze the forces and torques on
their lower legs and knees. Working with data gathered on
the slopes, they monitored the forces acting on ski boots
and bindings. They found that to reduce injuries, bindings
needed to be adjustable in real time and releases modified to
suppress knee injuries. Before Mote’s research in the 1970s
and others’ that followed, and the subsequent standards
that they influenced, the worldwide injury rate was about

seven injuries per 1,000 skiers per day. It has now dropped
to about two injuries per 1,000 skiers per day worldwide.

C. Daniel Mote's Laureate Legacy
The laureate legacy recognizes previous laureates

Mote became president of the University of Maryland,
College Park (UMD) in 1998 after 31 years on the Berkeley
faculty. Upon his arrival, Mote hung a picture in his new
office of himself falling helplessly down a ski slope,
telemetry measurement devices strapped to his back,
as a reminder that all great achievements require some
risks. During the next 12 years, Mote lifted the university
to national and international prominence, while attracting
record numbers of applicants, and increasing research
funding by 150 percent. He created the accredited School
of Public Health and the Department of Bioengineering. He
also moved to make the university more accessible and
affordable, and reduced the graduation achievement gap
of underrepresented students.

“ My biggest problem when I was
a kid was that I was interested in
everything.”
As president of the National Academy of Engineering
(NAE) from 2013 to 2019, Mote invigorated the NAE’s Grand
Challenge Scholars Program, which inspires undergraduates
to pursue positive impacts on people and society globally
through engineering. He has long been a champion of young
engineers. As an award-winning teacher and mentor, Mote
advised more than 58 Ph.D. students during his career.
Though Mote is still brimming with questions, his
engineering career has generated many answers with wideranging applications. Thanks to his analyses and inventive
experiments, saws, power belts, skis, and more, are more
efficient and safer than ever before. Perhaps equally
important, his many mentees carry forward the spirit of his
thinking, ensuring Dan Mote’s impact will continue to grow
through generations of engineers to come.

connected to the current laureate by a shared
intellectual thread.
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Institute medalists.

Learn more about Dr. Mote and his
work at "The 21st Century, The Century
of Engineering" on April 27.

— See page 4 for details.

LAUREATE SPONSOR:

C. Nataraj, Ph.D.

Mr. and Mrs. Robert F. Moritz, Sr. Endowed
Chair in Engineered Systems
Department of Mechanical Engineering
Villanova University
Member of Committee on Science and the Arts
since 2008
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The 2021 Franklin Institute Laureates

BENJAMIN FR ANKLIN MEDAL IN PHYSICS
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Henry C. Kapteyn, Ph.D.
Professor of Physics and ECEE
University of Colorado at Boulder
Boulder, Colorado
CITATION:

Margaret M. Murnane, Ph.D.
Distinguished Professor of Physics and ECEE
Director, National Science Foundation STROBE
Science and Technology Center
University of Colorado at Boulder
Boulder, Colorado

For their pioneering innovations that have made high-intensity
sources of x-rays practical and widely available for the study
of a broad range of physical processes, including chemical
reactions, at the quadrillionth-of-a-second time scale.

H

enry Kapteyn and Margaret Murnane say that
laser light is pure, controlled energy. It brought
them together and has driven their creativity ever since.
They met 35 years ago in a University of California, Berkeley
graduate-level class on what was then a new technology:
ultra-fast laser and x-ray light sources. From that beginning,
they would become a major driving force in the field,
discovering new approaches and pushing existing methods
in new directions.
Murnane grew up in rural Ireland where, apart from
schoolteachers, she didn’t know anyone who had gone to
university, but her father brought home science books, math
puzzles, and, one time, an encyclopedia. There she read of
Archimedes and his “Eureka” moment in a bathtub when
he realized he could measure the gold in a king’s crown by
water displacement. In search of her own “Eureka” moments,

Murnane earned a B.S. and M.S. in physics at University College
Cork. She came to the U.S. in 1983 to earn her doctorate at
Berkeley.
Kapteyn was born in Chicago’s suburbs, where his parents
stoked his early interest in science. One of his earliest memories
is being four years old and, outfitted in safety goggles, climbing
a lab bench to ignite a Bunsen burner in a special Saturday
science class. Kapteyn earned his B.S. at Harvey Mudd College
in California and went for his M.S. at Princeton University, both
in physics. But Kapteyn found that he missed California and
transferred west for a physics doctoral program at Berkeley.
There he discovered lasers and Margaret Murnane.
They clicked. For his thesis, Kapteyn built a practicalsized laser that could produce x-ray wavelengths, which are
more powerful than visible light. For hers, Murnane designed
a high-power, fast-pulse laser that shortened the duration of

the pulse to about 100 femtoseconds, or 100 quadrillionths
of a second, quick enough to freeze natural processes like
chemical bonding. From the beginning, Murnane and Kapteyn
were inseparable in the lab and in 1988, they married.

Henry Kapteyn and Margaret
Murnane’s Laureate Legacy
The laureate legacy recognizes previous laureates
connected to the current laureate by a shared

After graduation, they took their first faculty positions at
Washington State University in 1990. Despite warnings from
colleagues to keep an intellectual distance from each other,
they set up a joint laser lab. The Kapteyn-Murnane Group soon
reached its first “Eureka” moment. To have a fast laser, you
need multiple wavelengths of light, but different wavelengths
move at different speeds, tearing apart the light pulse. They
realized that they could use the right kind of prisms to keep
different wavelengths moving at the same speed. Their new
device produced high-power, eight-femtosecond pulses, and
was easy to use. News of their new process spread among
colleagues, and soon Kapteyn and Murnane were distributing
a do-it-yourself manual. “That manual went viral before ‘viral’
was really a word,” Kapteyn likes to joke.
In 1996, the Kapteyn-Murnane Group relocated to the
University of Michigan. They focused on further development
of “high-order harmonic generation” (HHG), a process
discovered by physicists in 1987, in which a femtosecond laser
could be focused into a noble gas to convert it into ultraviolet
wavelengths, edging it towards the more powerful x-ray
wavelengths. Murnane and Kapteyn wanted to combine their
ultrafast pulse lasers with the HHG process to create very fast
bursts of x-rays that emerge as directed beams—just like a
laser. Two years later, they had another “Eureka” moment with
their student, Andy Rundquist, when they were able to force
laser light and x-ray light to travel at the same speed through
a gas-filled fiber. Refinements to this method set the stage for
their tabletop x-ray laser.
In 1999, Kapteyn and Murnane moved to the University of
Colorado at Boulder. In 2012, they achieved true x-ray light with
a tabletop laser that can capture unimaginably fast chemical
processes. They say that this tightly focused, ultra-fast, x-ray
technology has broad scientific, medical, and industrial uses,
and its small size and lower price tag mean it is accessible to
a wider variety of users than ever before. The pair is pursuing
distribution of this new technology through a commercial
spinoff company, KMLabs. In June 2019, their lab made news,
yet again, for being the first to create a “vortex beam” of light,
which can capture extremely fast processes and even move
and trap tiny objects. This work benefitted from a long-term
collaboration with the University of Salamanca in Spain.
Kapteyn admits that as a couple, they are not very good at
separating work and home. Over dinner or hiking in the Rocky
Mountain National Park, physics is often the conversational
focus. Their advice for young scientists: don’t try to do it all by
yourself—collaboration is crucial.

intellectual thread.

1910

ERNST RUTHERFORD

1912

ALBERT MICHELSON

1917

HENDRICK ANTOON LORENTZ

1926

NIELS BOHR

1927

MAX PLANCK

1930

WILLIAM H. BRAGG

1938

JOHN S. HALL

194 0

ARTHUR HOLLY COMPTON

1959

CHARLES H. TOWNES

19 62

ARTHUR L. SCHAWLOW AND
CHARLES H. TOWNES

19 62

THEODORE H. MAIMAN

1980

EMIL WOLF

1981

HERMAN HAKEN

1982

ERICH PETER IPPEN AND
CHARLES V. SHANK

1985

ROY J. GLAUBER

199 0

H. JEFF KIMBLE

1993

HERBERT WALTHER AND SERGE LAROCHE

1998

AHMED H. ZEWAIL

Please note that the laureate legacy does not
represent a comprehensive list of all Franklin
Institute medalists.

Learn more about Drs. Murnane and
Kapteyn and their work at “Uncovering
New Transport Regimes and LightInduced Phases in Quantum Materials” on
April 21 and “Developing the Microscopes
of Tomorrow” on April 26.

— See page 4 for details.

LAUREATE SPONSOR:

Andrea J. Liu, Ph.D.

Hepburn Professor of Physics
University of Pennsylvania
Member of Committee on Science and the Arts
since 2012
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The 2021 Bower Selection Committees
AWARD FOR BUSINESS LEADERSHIP
SELECTION COMMITTEE

Michael Useem, Ph.D., Chair

Rajiv L. Gupta

Marsha R. Perelman

Wharton School of the University of Pennsylvania

Delphi Automotive PLC

Chair Emerita,

Avantor Inc.

The Franklin Institute Board of Trustees

Larry Dubinski
The Franklin Institute

Stephen J. Felice

Stephen E. Kelly

Denise Ramos

Member, The Franklin Institute Board of Trustees

ITT, Inc., Retired

Villanova School of Business

William J. Rutter, Ph.D.

Filtration Group Corporation, Retired

Michael C. Forman

Ellen J. Kullman

2000 Bower Award for Business Leadership

DuPont, Retired

Synergenics, LLC

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

Darryl N. Williams, Ph.D.

Chair, The Franklin Institute Board of Trustees

The Franklin Institute

Former Member,
The Franklin Institute Board of Trustees
FS Investments

West Pharmaceutical Services, Inc., Retired

William W. George
2014 Bower Award for Business Leadership

Anne M. Mulcahy

Harvard Business School

2018 Bower Award for Business Leadership
Xerox Corporation, Former

AWARD AND PRIZE FOR ACHIEVEMENT IN SCIENCE—
NEURAL NETWORKS FOR MACHINE LEARNING
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SELECTION COMMITTEE

PRE-SELECTION COMMITTEE

Paul A. Offit, M.D., Chair

Kenneth Abend, Ph.D., Co-Chair*

Trustee, The Franklin Institute

Retired: Philco, RCA, Gorca, Lambda Science, and

Children’s Hospital of Philadelphia

University of Pennsylvania

Perelman School of Medicine,
University of Pennsylvania

Bahram Nabet, Ph.D., Co-Chair*
Drexel University

Charles W. Anderson, Ph.D.
Colorado State University

R. Barnett Adler, Ph.D., P.E. *
Chair, Committee on Science and the Arts

Bernadette Bouchon-Meunier, Ph.D., D.Sc.
Université Pierre et Marie Curie

Electrical Engineering Cluster
Villanova University
PECO Energy, Retired

Simona Doboli, Ph.D.
Hofstra University

Fauzia Ahmad, Ph.D. *
Temple University

Simon Haykin, Ph.D., D.Sc.
McMaster University

Larry Alexander, Ph.D.
Lockheed Martin, Retired

Derong Liu, Ph.D.

Drexel University, Retired

University of Illinois at Chicago

Mitchell P. Marcus, Ph.D. *
Jianbo Shi, Ph.D.
University of Pennsylvania

Chair, Committee on Science and the Arts
Computer and Cognitive Science Cluster
University of Pennsylvania

Donald C. Wunsch II, Ph.D.
Missouri University of Science & Technology

Jan Van der Spiegel, Ph.D. *
University of Pennsylvania

Naveen Verma, Ph.D.
Princeton University

*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 and the Arts is to sustain the scientific character
of The Franklin Institute through the investigation of
worldwide scientific and technological achievements and
its recommendations for the awarding of Benjamin Franklin
Medals and the Bower Award and Prize for Achievement
in Science. The Committee maintains high standards for
awarding the medals using the following selection criteria:
• The committee carefully selects candidates using a
thorough case investigation process to recognize
those scientists and engineers who lead their fields,
expand knowledge, and serve humanity.
• Individuals must be nominated for an invention,
discovery, technological development, or a body
of such work reflecting uncommon insight, skill, or
creativity on the part of the candidate.
• The work must have significant scientific value or
proven utility. It must have provided significant
direction for future research, solved an important

problem, or provided great benefit to the public.
• Candidates for the award must be living persons.
• The Committee considers individuals from all over the world.
Committee members who become case sponsors
represent their nomination cases before the full committee
for review and action. Following two successful case
presentations, including a review of letters of evaluation
solicited from preeminent experts in the field of the case,
the nomination is forwarded to the Institute’s Board of
Trustees for final review and approval. During the following
spring, medalists are brought together at The Franklin
Institute for the annual Awards Ceremony and Dinner and
Awards Week celebration of science.
The all-volunteer Committee on Science and the Arts is
composed of scientists and engineers from academia and
industry. Meeting regularly throughout the year, it has a
reputation for diligence and integrity. The committee’s work
reflects the mission of The Franklin Institute and provides a
valuable service to the public and to the scientific community.

EXECUTIVE COMMITTEE

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.

CONSULTING MEMBERS

COMPUTER AND
COGNITIVE SCIENCE
Mitchell P. Marcus, Ph.D., Chair
Camillo J. Taylor, Ph.D., Vice Chair
Helene Intraub, Ph.D.
Jeremy R. Johnson, Ph.D.
Chandra Kambhamettu, Ph.D.
Nora S. Newcombe, Ph.D.
Sharon Thompson-Schill, Ph.D.
Charles Yang, Ph.D.

LIFE SCIENCE
Bradford A. Jameson, Ph.D., Chair
Maja Bucan, Ph.D., Vice Chair
Nancy M. Bonini, Ph.D.
Frank A. Ferrone, Ph.D.
Yale Goldman, M.D., Ph.D.
Janice Taylor Gordon, Ph.D.
Pamela J. Green, Ph.D.
Salil Lachke, Ph.D.
Leonard M. Rosenfeld, Ph.D.
Donald H. Silberberg, M.D.

EX-OFFICIO MEMBERS

EARTH AND
ENVIRONMENTAL
SCIENCE
John F. Wehmiller, Ph.D., Chair
David Velinsky, Ph.D., Vice Chair
Ted Daeschler, Ph.D.
Reto Gieré, Ph.D.
Kenneth P. Kodama, Ph.D.
Douglas J. Jerolmack, Ph.D.
Peter S. Petraitis, Ph.D.
Robert W. Sanders, Ph.D.
Laura E. Toran, Ph.D.
Rodrigo Vargas, Ph.D.
Helen K. White Ph.D.

PHYSICS
Peter J. Collings, Ph.D., Chair
Krzysztof Szalewicz, Ph.D.,
D.Sc., Vice Chair
Dieter Forster, Ph.D.
Thomas K. Gaisser, Ph.D.
Larry Gladney, Ph.D.
Torgny Gustafsson, Ph.D.
Maria Iavarone, Ph.D.
Andrea J. Liu, Ph.D.
Stuart Pittel, Ph.D.
Gino C. Segrè, Ph.D.
Edward M. Sion, Ph.D.

Allen W. Nicholson, Ph.D.
Chair
Donald H. Silberberg, M.D.
Vice Chair and Membership Chair
Maria Iavarone, Ph.D.
Planning Chair
Camillo J. Taylor, 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
Joseph S. Francisco, Ph.D., Sc.D.
Spiridoula Matsika, Ph.D.
Christopher B. Murray, Ph.D.
Allen W. Nicholson, Ph.D.
Sharon Rozovsky, Ph.D.
Klaus H. Theopold, Ph.D.

CIVIL AND MECHANICAL
ENGINEERING
Judith A. Todd, Ph.D., Chair
Jim Shih-Jiun Chen, Ph.D.,
Vice Chair
Stephen M. Copley, Ph.D.
Gerard F. Jones, Ph.D.
Maria Lopez de Murphy, Ph.D.,
P.E., FACI
C. Nataraj, Ph.D.
Brian J. Sullivan, Ph.D.
Bridget Wadzuk, Ph.D.

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.

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
Roy F. Privett, P.E.

List as of March 1, 2021
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2021 Awards Virtual Ceremony 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

ASSOCIATE SPONSORS

The Danaher Lynch Family Foundation
Essential Utilities Inc.
The Morel Family Foundation
AWARDS PATRONS

The Dow Chemical Company
Eckert Seamans Cherin & Mellott, LLC
FMC Corporation
Independence Blue Cross
Utility Line Services, Inc.

AWARDS CONTRIBUTION

EVENT PARTNERS

AECOM
Heather and Fritz Bittenbender
Ms. Suzanne F. Boda and
Mr. George Grindahl
Morgan Stanley
NJM Insurance Group
Marsha and Jeffrey Perelman
Riggs Distler & Company, Inc.
Marvin Samson Foundation
Sautter Crane
Mary & Buck Scott
Stradley Ronon Stevens & Young LLP

Seravezza Events
Thorne Media
VIVA Creative

AWARDS BENEFACTORS
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AMETEK, Inc.
Cigna
Comcast NBCUniversal
Deloitte LLP
Annie Duke
Fish & Richardson P.C.
Chris & Irma Fralic
Goldman Sachs & Co.
Mimi & Michael Greenly
Janssen Pharmaceutical Companies
of Johnson & Johnson
Lisa D. Kabnick and
John H. McFadden
Leadership Solutions, Inc.
LevelOne
Liberty Coca-Cola
Moelis & Company
PECO
Penn Engineering
PNC Bank
Quaker Houghton
RBC Capital Markets
SAP America, Inc.
Saul Ewing Arnstein & Lehr
Simpson Thacher & Bartlett LLP
TE Connectivity
Troutman Pepper
UBS Private Wealth Management
Unilog
Wells Fargo
Xylem

List as of March 17, 2021
*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 Benjamin Franklin Medalists’ Fund
was established in 2017 by The Morel Family Foundation and provides
honoraria for Benjamin Franklin laureates and the NextGen awardees. We
are deeply indebted to them and to the individuals whose generosity
established the following funds that support the Bower Awards and the
Benjamin Franklin Medals:
Stuart Ballantine Fund, 1946

George R. Henderson Fund, 1924

The Bower Fund, 1988

C. Raymond Kraus Fund, 1995

Boyden Premium Fund, 1859

Jonathan R. Lax Fund, 1997

Frank P. Brown Fund, 1938

Louis E. Levy Fund, 1923

Francis J. Clamer Fund, 1943

Edward Longstreth Fund, 1890

Walton Clark Fund, 1926

Albert A. Michelson Fund, 1967

Bolton L. Corson Fund, 1975

Howard N. Potts Fund, 1906

George S. Crampton Fund, 1964

The Vermilye Fund, 1937

Elliott Cresson Fund, 1848

Philip H. Ward, Jr. Fund, 1965

Delmer S. Fahrney Fund, 1975

John Price Wetherill Fund, 1925

The Franklin Fund, 1914

Board of Trustees
Donald E. Morel, Jr., Ph.D.
Chair
Thomas J. Lynch
Vice Chair
Larry Dubinski
President and CEO
Hallee Adelman
Vince Amatulli
Sandra K. Baldino
Joel A. Bernstein
Wade H. Berrettini, M.D., Ph.D.
Suzanne Boda
Renee B. Booth, Ph.D.
Maureen Brennan-Miller
Anthony Bucci
Paris D. Butler, M.D., MPH
Thomas A. Caramanico
Peter K. Classen
Julia Dranoff
Annie Duke
Chris Fralic
Christopher Franklin
John T. Fries
Elizabeth H. Gemmill
Grete Greenacre
Sam M.V. Hamilton, III
Richard Henriques
Michael Innocenzo
Frances E. Jensen, M.D., FACP
Stephen E. Kelly
Charisse R. Lillie, Esq.
Ira M. Lubert
Miriam G. Mandell
Sandra G. Marshall
Chris McIsaac
Robert S. McMenamin
Paul A. Offit, M.D.
Guy Padbury, Ph.D.
Quentin Roach
Joan N. Stern, Esq.
Andrea Stewart
Luiz G. Vieira
Harold L. Yoh III
Matthew Zelesko
Karen Zimmer, M.D., MPH

EMERITI

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

EX-OFFICIO

The Honorable Darrell L. Clarke
William R. Hite, Jr., Ed.D.
The Honorable James Kenney
Represented by Otis Hackney
Allen W. Nicholson, Ph.D.
The Honorable Tom Wolf
Represented by Michelle Singer
Ian Wright
SENIOR STAFF

Larry Dubinski
President and CEO
Erin Armstrong
Vice President of Marketing, Communications and Digital Media
Abby Bysshe
Vice President of Experiences and Business Development
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Siobhan Keefe
Senior Vice President and Chief Financial Officer
Ina Lankenau
Vice President of Human Resources
Richard D. Rabena
Senior Vice President of Operations
Chris Rizzo
Vice President of Business Operations
Becky Sassi
Vice President of External Affairs
Darryl Williams, Ph.D.
Senior Vice President of Science and Education

List as of March 17, 2021

The Franklin Institute Awards Convocation
April 15–29, 2021

222 North 20th Street
Philadelphia, PA 1 9 1 0 3 - 1 1 9 4
www.fi.edu

“A RIGHT HEART EXCEEDS ALL”
- Poor Richard’s Almanack, 1739

