M ay 1 - 5, 201 7

The 2017 Franklin Institute

AWARDS CONVOCATION
MAY 1–5, 2017
Welcome to The Franklin Institute Awards, the
United States’ oldest comprehensive science awards
program. From uncovering the Earth’s past deep
beneath frozen ground to revolutionizing technology
through light, from understanding the human brain’s
intricacies to explaining the materials of the future and
developing new ways to create them, from unlocking
the mechanisms of disease to demonstrating that
working together leads to success, this year’s Franklin
Institute laureates exemplify the incredible range of
talent involved in the discovery and development of
new scientific ideas and the transformation of those
ideas from theory to application.
The Franklin Institute presents, as part of its Awards
Week celebration of science, a series of learning
opportunities for 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. We thank Bank of America for
its support as Presenting Sponsor of the Awards
Ceremony and Dinner for the 15th consecutive year.

In this convocation book, you will find biographies
of our 2017 laureates. We invite you to read about
each one and to attend the events listed within
these pages. Unless noted otherwise, all events are
free, open to the public, and located in Philadelphia,
Pennsylvania.
We hope that this year’s remarkable class of laureates
sparks your curiosity and expands your interest in the
exploration of science and technology.

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

CHAIR, BOARD OF TRUSTEES
THE FRANKLIN INSTITUTE

Larry Dubinski

PRESIDENT AND CEO
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THE FRANKLIN INSTITUTE AWARDS
The long, distinguished history of The Franklin Institute Awards program 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. Fields recognized
today are chemistry, civil and mechanical engineering, computer
and cognitive science, earth and environmental science, electrical
engineering, life science, and physics. The committee members
represent a wide breadth of academia and industry. They evaluate
the work of nominated individuals for its uncommon insight, skill,
and creativity, as well as its impact on future research or application
to benefit the public.

Recognizing outstanding achievements in science and
technolog y f rom around the world is an important
way The Franklin Institute preser ves 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 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.
Through its Awards Program, The Franklin Institute seeks to
provide public recognition and encouragement of excellence in
science and technology. The list of Franklin Institute laureates
virtually charts the advancement of science and technology

through the past two centuries. The honor roll of more than 2,000
Franklin Institute Award recipients includes Nikola Tesla, Marie
and Pierre Curie, Rudolf Diesel, Thomas Edison, Max Planck,
Albert Einstein, Marshall Nirenberg, Stephen Hawking, Ralph
Cicerone, Gordon Moore, Jane Goodall, Elizabeth Blackburn,
Steven Squyres, Bill Gates, Dean Kamen, Subra Suresh, and
Cornelia Bargmann—to name a few.

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 our curiosity about
the world around us. Every day, The Franklin Institute provides
resources that help people to 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 2017 Franklin Institute Laureates
BOWER AWARD & PRIZE FOR ACHIEVEMENT IN

SCIENCE—PERTURBATIONS OF NATURAL SYSTEMS IN
THE ANTHROPOCENE

Claude Lorius, Ph.D.

Director Emeritus of Research
French National Center for Scientific
Research (CNRS)
Paris, France

Citation: For iconic contributions to
the understanding of global climate
change from the analysis of greenhouse
gas concentrations in ice cores from
Antarctica, including discovering the glacial-interglacial cyclic
relation between atmospheric carbon dioxide concentration and
temperature that governs past and future climate.
Glaciologist Claude Lorius looked 420,000 years into the past
and, like an oracle, predicted our future. During his 60-year
career, he explored the Antarctic continent, collecting ice cores
that would tell the tale of Earth’s climate history. The data he
extracted reveal a stark reality: the Earth is now warming at the
hands of its human inhabitants.
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Lorius earned his bachelor’s and master’s degrees in physics
at the University of Besançon in France in the mid-1950s. His
career in glaciology began after answering an ad on a school
bulletin board requesting researchers for the International
Geophysical Year. He soon found himself pioneering
expeditions to unexplored areas of Antarctica. His first few
excursions were intended to gather information about the
environmental conditions at select base camps across the vast,
harsh continent. His team measured wind speed, temperature,
elevation, and the thickness of the ice—data that would be used
later to model the ice sheet’s flow.
In 1963 he defended his physics Ph.D. thesis, which described
how past temperatures can be reconstructed using
measurements of oxygen and hydrogen isotopes in ice—a
method still employed when analyzing ice cores today. A year
later, Lorius hypothesized that air bubbles in the ice samples
must represent the composition of atmospheric gases at the
time of encapsulation. That same year, he joined the Laboratory
of Glaciology and Geophysics of the Environment at the French
Center for Scientific Research (CNRS) to continue studying ice
cores and investigating his hypothesis. He remained at CNRS
throughout his career, eventually becoming director emeritus
of research.
Lorius and his colleagues collected at least three tons of ice
cores during 20 expeditions, exploring many corners of what
he described as the “mercilessly hostile” Antarctic continent.
He has sampled the coastal region of Adelie Land, Victoria
Land’s mountain ranges, and, at the highest elevations (2,400
meters), the continental glacier at Charcot.
Heavy drilling in savagely cold conditions required funding and
expertise from an international collaborative of researchers and

logistics specialists. Lorius worked together with polar experts
from the U.S., Great Britain, Australia, and the former U.S.S.R.—
these being particularly remarkable since a significant number
of the expeditions occurred during the Cold War.
His hunch about ice core bubbles and his method for
reconstructing past temperatures would provide a wealth of
environmental insights about our planet. At the end of the 1970s,
Lorius collected ice cores from greater and greater depths,
peering even farther back into the Earth’s climate history. From
the results of the analysis of these cores, scientists realized that
the Earth naturally undergoes periods of warming and cooling.
This information was valuable, but ice cores from even deeper
depths that glimpsed further back in time were necessary to
fully understand Earth’s temperature trends and unequivocally
determine what induced the current warming period.
A decade later, Lorius ventured back to Antarctica to drill at
Vostok, the most remote (1,400 km from the nearest coast)
and coldest station on Earth, to harvest a 2,083-meter ice
core unaltered by moving ice sheets. The core he retrieved
contained ice that dated back hundreds of thousands of
years. The results confirmed that over geologic time frames,
the Earth follows warming-cooling cycles that coincide with
increases and decreases in greenhouse gases. Ice cores
obtained more recently have extended this paleoclimate
record back to 800,000 years before the present. And the
ice core data revealed that never in the past 800,000 years
have greenhouse gases been so high. “We have confirmed
that there is a link between the variations of temperature and
those of the composition of the atmosphere. In hot periods,
the concentration of greenhouse gases is higher than in the
Ice Age. And laboratory analyses have shown an acceleration
in the rise in temperature and in the greenhouse gas content
since the beginning of the Industrial Era some 200 years ago,
a rapidity and amplitude never before observed. For us it was
obvious that human activities were responsible,” Lorius said.
Claude Lorius has been honored with many awards, including
the Humboldt Prize, the Belgica Medal, the Italgas Prize, the
Tyler Prize for Environmental Achievement, and the Balzan
Prize for climatology. He is an officer of the Legion of Honor
and a member of the Académie des Sciences and the Académie
des Technologies of France. He is also a foreign member of
the Russian Academy of Science, a member of the Academia
Europaea, and a European Geophysical Society Fellow. Most
recently he is the subject of a documentary by Luc Jacquet
about his climate change studies titled, Ice and Sky.
In a review of Ice and Sky, The Guardian describes Claude Lorius
as “an intriguing blend of explorer, scientist and survivor.” We
can also add, advocate for the planet and by extension, the
human race.
LAUREATE SPONSOR:

John F. Wehmiller, Ph.D.

Chair, 2017 Bower Science Pre-Selection Committee
Chair, CS&A Earth and Environmental Science Cluster
Professor Emeritus, College of Earth, Ocean & Environment
University of Delaware, Newark, Delaware
Member of CS&A since 2004

BOWER AWARD FOR BUSINESS LEADERSHIP

Alan R. Mulally

President and CEO, Retired
The Ford Motor Company
Dearborn, Michigan
President and CEO, Retired
Boeing Commercial Airplanes
Seattle, Washington

Citation: For his extraordinary career
in the aeronautics, astronautics, and automotive industries,
particularly for his transformative leadership of the Ford Motor
Company, which revitalized the company’s legacy as an icon of
American business and innovation.
As president and CEO of Ford Motor Company, Alan Mulally was
credited with leading one of the most amazing turnarounds in
business history. Mulally unflappably confronted Ford’s deficits; it
was not the first company he had saved from despair. “No matter
how bad Ford Motor Company’s problems are today, they aren’t
as bad as Boeing’s were on September 11, 2001,” Alan Mulally said
moments after becoming CEO of the 114-year-old automaker.
Mulally’s earnestness and pragmatism in business may result from
his education as an engineer. In 1967 he received a bachelor’s
degree in aeronautical and astronautical engineering from the
University of Kansas. Two years later, he earned a master’s
degree in both fields and joined Boeing as an engineer. At
Boeing, Mulally advanced quickly through the company and was
recognized in 1978 as Engineer of the Year by both Boeing and
the National Society of Professional Engineers. The accolades he
received came as a result of the significant contributions Mulally
made to a number of Boeing aircraft.
In 1982 Mulally earned a master’s in business management
from the Massachusetts Institute of Technology as an Alfred P.
Sloan fellow. He applied his business acumen as vice president
and general manager of the 777 program at Boeing. Mulally
and his team were repeatedly acknowledged for their design
achievements for the aircraft. The 777 is Boeing’s first aircraft
designed to fly-by-wire, being completely controlled by an
electronic interface. It is Boeing’s best-selling airliner due to its
long-range capability and fuel efficiency. The National Aeronautic
Association granted Mulally and his team the 1995 Robert J.
Collier Trophy for the greatest achievement in aeronautics and
astronautics of the year for the Boeing 777.
After his impressive leadership with the 777 program, Mulally
moved in quick succession through high-level management
roles at Boeing. He was the senior vice president of airplane
development for Boeing Commercial Airplanes Group, president
of Boeing Information, Space & Defense Systems, and president
of Boeing Commercial Airplanes. His career at Boeing culminated
in the role of executive vice president of the Boeing Company
and president and chief executive officer of Boeing Commercial
Airplanes. After the company suffered significant losses in the
early 2000s, Mulally is credited for the company’s recovery and
generating $22.6 billion in new business sales by 2005. Aviation

Week & Space Technology magazine named Mulally the 2006
person of the year. Shortly after, he moved on from Boeing and
took over as CEO of Ford Motor Company.
At the time of his appointment, Ford had posted its worst loss
in more than 14 years, two quarters at a $6 billion deficit, and its
once blue-chip stock had been downgraded to junk bond status.
In his book American Icon: Alan Mulally and the Fight to Save
Ford, author Bryce G. Hoffman recounts how Mulally applied
his engineering training to the failing automaker to “reduce
drag and improve aerodynamics.” Mulally immediately shifted
Ford’s organization from a hierarchy to a matrix structure,
allowing its leaders to better understand the company. The
new management structure revealed the company’s waste and
identified a need for restructuring. When Mulally started, Ford
and its subsidiaries were producing 97 different cars and trucks
around the world. He convinced the board of directors that Ford
needed to “radically simplify” their global lineup.
In 2007 Mulally fortified Ford’s new business strategy by rolling
out the One Ford plan. One Ford condensed the company’s
initiatives into a four-point business plan that included
restructuring, obtaining financing, developing new products,
and working together as one lean, global enterprise. Mulally’s
clear outline presented the company with a common view of
success and effectively shifted Ford’s culture away from one
infamous for mistrust to one that fosters collaboration among
employees and business partners for the ultimate satisfaction of
their customers.
Mulally serendipitously timed the sale of Ford’s overseas
acquisitions and insightfully acquired $23 billion in bank loans to
finance the company during restructuring. In 2008 the housing
bubble caused a nationwide banking crisis and the U.S. economy
fell into a recession. Two of the Big Three automakers (General
Motors and Chrysler) were forced to accept a government
bailout by U.S. taxpayers to prevent insolvency, but Mulally’s
keen decisions kept Ford from sharing that fate. Under Mulally’s
leadership, the Ford Motor Company returned to profitability
and has been acknowledged for improved quality.
Mulally retired from Ford in 2014. He was appointed to Google’s
board of directors and in 2015 joined the board of directors
of Carbon3D, a startup 3D printing company. Throughout his
career, Mulally’s guidance as a leader proved indispensable in
transforming insurmountable business challenges into triumphs.
His steadfast adherence to maintaining focus on advancing
technologies while nurturing a thoughtful strategic plan has
resulted in his many business accomplishments. But it is unlikely
that Mulally would have enjoyed such an impressive career for
nearly 50 years if not for his deep belief and proven achievement
in instilling in every member of a company the faith that they are
essential to its success.
LAUREATE SPONSOR:

Gerard F. Jones, Ph.D.

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 CS&A since 2005
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The 2017 Franklin Institute Laureates
BENJAMIN FRANKLIN MEDAL IN CHEMISTRY

Krzysztof Matyjaszewski,
Ph.D.

J.C. Warner University Professor of Natural
Sciences
Carnegie Mellon University
Pittsburgh, Pennsylvania

Mitsuo Sawamoto, Ph.D.

Professor, Department of Polymer Chemistry
Kyoto University
Kyoto, Japan

Citation: For their seminal contributions
to the development of a new
polymerization process involving metal
catalysts. This powerful process affords
unprecedented control of polymer
composition and architecture, making
possible new materials including improved composites, coatings,
dispersants, and biomedical polymers.
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In 1995 Krzysztof Matyjaszewski and Mitsuo Sawamoto advanced
the world of polymer chemistry when they independently
developed a new method to synthesize polymers—metal-catalyzed,
living, controlled radical polymerization. This groundbreaking
technique grants scientists unprecedented precision and versatility
in their ability to control polymer synthesis, allowing the creation of
improved coatings, dispersants, and composites with a wide range
of commercial, biomedical, and environmental applications.
When scientists knit molecules together, they create polymers—
long, stringy molecules typically manufactured into plastics. To
synthesize a polymer, chemists begin with the individual molecules,
known as monomers, that will form the polymer chain. Chemists
mix the monomer with another molecule called a free radical
initiator. The free radical is wildly reactive because it is missing
one electron from an electron pair. In the free radical’s continual
search for an electron, it will snatch one from a monomer and
start a chain reaction of monomers linking together to alleviate
their induced electron deficiencies. This process is aptly named
“radical polymerization,” but the mechanism—responsible for
ethylene, styrene, and vinyl chloride polymers—has its limitations.
The freewheeling free radical links and caps monomers without
restraint, so the resulting polymer has an unpredictable molecular
weight and an architecture limited to long chains. Scientists needed
a way to constrain the free radical’s reactivity; Matyjaszewski and
Sawamoto’s development provided the tool.
With their method, Matyjaszewski and Sawamoto introduced a
radical suppressant, a deactivator, to keep radical concentrations
low, allowing chemists to control polymer reactions while also
producing what is known as a living polymer. The term “living
polymer” means that the end of a polymer chain can be put back
to work even after the reaction has stopped. Reactivating the end
of a chain lets a scientist affect the size and composition of the
polymer. This control, coupled with special initiators in precise
structures, allows new flexibility in polymer topography. Polymers
can now be achieved in a wide range of shapes and textures, for
example, stretching from a central point like a star or extending off
of a backbone like a brush.

Krzysztof Matyjaszewski has been a professor at Carnegie Mellon
University since 1985, where he is currently the J.C. Warner
Professor of Natural Sciences and director of the Center for
Macromolecular Engineering. He joined the faculty at CMU after
completing his Ph.D. nearly a decade earlier at the Polish Academy
of Sciences in Lodz, Poland and a series of research positions in
Poland, France, and the U.S. Along with his research interests in
living, controlled radical polymerization, he works on catalysis,
environmental chemistry, and the synthesis of advanced materials
for optoelectronic and biomedical applications. In 2001 he founded
the Controlled Radical Polymerization Consortium to expedite the
transfer of CRP research knowledge from academia to industry.
Matyjaszewski has received numerous awards, including the
Dreyfus Prize in the Chemical Sciences, the Société Chimique de
France Prize, the Wolf Prize in Chemistry, the Gutenberg Award
from the University of Mainz in Germany, the Presidential Green
Chemistry Challenge Award, the Macro Group UK Medal from
the Royal Society of Chemistry and the Society of Chemical
Industry, the Prize of the Foundation of Polish Science in Chemical
and Material Sciences, and many acknowledgements from the
American Chemical Society.
Mitsuo Sawamoto earned his undergraduate and doctorate degrees
from Kyoto University in Japan in 1974 and 1979, respectively. In
1981, after a one-year postdoctoral appointment at the Institute of
Polymer Science at the University of Akron, he returned to Kyoto
University as a faculty member in the Department of Polymer
Chemistry. Sawamoto has been an active member of the polymer
science community ever since, developing novel types of living
polymerizations.
Sawamoto is an editor for the Journal of Polymer Science and
an executive member of the Science Council of Japan. From
2007 to 2011, he served as project leader of the International Center
for Integrated Research and Advanced Education in Materials
Science for the Kyoto University Global Center of Excellence.
He is the recipient of the Alexander von Humboldt Research
Award, the Japan Medal of Honor with Purple Ribbon, the
Macro Group UK Medal from the Royal Society of Chemistry and
the Society of Chemical Industry, the American Chemical
Society’s Arthur K. Doolittle Award, and the Japanese Society of
Polymer Science Award.
In 2014, in recognition of the achievements of both scientists,
Sawamoto and Matyjaszewski were jointly recognized with the
Japan National Institute of Materials Science Award.
Matyjaszewski and Sawamoto contributed invaluable knowledge to
polymer chemistry research with their nearly simultaneous reporting
of the metal-catalyzed, living, controlled radical polymerization
process. This method has since been expanded and combined with
other types of chemistry to control the size, shape, and surface
features of polymers. Customizing polymers in this way is helping
improve drug delivery methods and solar power materials, and it is
launching a new field focused on incorporating natural components
with synthetic polymers. Imagining all of these new chemistries is
possible because of the groundbreaking research performed by
Matyjaszewski and Sawamoto.
LAUREATE SPONSOR:

Roger A. Grey, Ph.D.

Chair, CS&A Chemistry Cluster
Consultant, Owner
RAG Chem Consulting, LLC, West Chester, Pennsylvania
Member of CS&A since 1998

BENJAMIN FRANKLIN MEDAL IN COMPUTER &
COGNITIVE SCIENCE

Michael I. Posner, Ph.D.

Professor Emeritus, Department of Psychology
University of Oregon
Eugene, Oregon
Adjunct Professor
Weill Medical College of Cornell University
New York, New York

Citation: For his central role in establishing
the fields of cognitive science and
cognitive neuroscience, thus increasing understanding of the
human mind and brain through the pioneering use of reaction
times and brain imaging in rigorous analyses to characterize
attention, individual differences in attention, and both typical
and atypical attentional development.
Michael Posner has said that a better understanding of the
human mind requires two things—the measurement of mental
events and the mapping of those events to brain networks.
During his career, Posner worked on both problems. The
methods he established for measuring brain networks have
been revolutionary, and have now been applied to the
exploration of a wide range of neurological, psychiatric, and
developmental disorders, as well as to the understanding of
typical development. He and his collaborators helped reveal that
the brain is composed of distinct areas that work together to
execute different attentional tasks, such as achieving an alert
state, focusing on a stimulus, and moderating conflicts during
simultaneous demands for attention. Posner traced the origins
of our attentional neural networks back to infancy and wrestled
with how cognitive function is determined by the interactions of
genetics and environment. His research also has applied value
for educators, giving us evidence on best practices for engaging
students in the classroom.
Posner began his career as an assistant professor of psychology
at the University of Wisconsin in 1962, where he studied
attention by measuring the time necessary for a subject to
name letter combinations. Contrary to the assumption that we
learn to associate “A” and “a” and treat them as the same letter,
he found that people took longer to match an “Aa” combination
compared to “AA”. He concluded that the delay was due to
the sequence of mental processes that humans use to analyze
the pairs.
Four years later, Posner moved to the University of Oregon, where
he expanded his early studies on attention by using visual cues
appearing in an empty background as a way to drive attentional
shifts. He and his lab discovered that these cues could improve
reaction time in the absence of any overt eye movement. Posner
hypothesized the existence of neural mechanisms responsible
for orienting attention. Such a link between cognitive psychology

and neurology seemed far-fetched at the time, though data from
animal studies soon began to support the idea. To further explore
this connection, and to gain valuable experience working with
neurology patients and medical imaging, Posner trained with a
renowned neurologist at the Memorial Sloan Kettering Cancer
Center in New York City—his brother Jerry.
In 1988 Posner published a groundbreaking paper in Science,
along with Marcus Raichle and colleagues, titled “Localization
of Cognitive Operations in the Human Brain.” The seminal work
validated growing excitement over the potential for the use
of a diagnostic tool, the positron emission tomography (PET)
scanner, as a method for rendering images of the brain in action.
The group showed that it was possible to locate the neural
structures involved in focusing one’s attention.
Posner’s continuing contributions to the understanding of
how humans pay attention are unmatched. He has studied the
anatomy, circuitry, and regulation of attention, as well as genes
that can affect the attentional efficiency of an individual person.
In 2007 he published Educating the Human Brain with Mary
Rothbart, a book that applies the science of early childhood brain
development and attentional networks to support improved
learning outcomes in school.
Posner is the recipient of many awards, including the John J.
Carty Award for the Advancement of Science from the National
Academy of Sciences and the National Medal of Science. In
2008 he became the first awardee of the Mattei Dogan Prize
in Psychology, bestowed by the International Union of
Psychological Science “in recognition of a contribution that
represents a major advance in psychology by a scholar or
team of scholars of high international reputation.” In addition,
he received the Scientist of the Year Award from the Oregon
Academy of Sciences and has been recognized on multiple
occasions for excellence in teaching.
Posner’s distinguished career, sparked by his aspirations
to comprehend the human mind, has provided psychology
with a profound depth of knowledge. His thorough pursuit
of understanding human attention, coupled with the use of
neuroimaging to unveil the brain’s intricacies, has shed light on
one of humankind’s most important mysteries.
LAUREATE SPONSORS:

Beth Adelson, Ph.D.

Professor Emerita of Psychology and Computer Sciences
Rutgers University, Camden, New Jersey
Member of CS&A since 2000

Nora S. Newcombe, Ph.D.

Laura H. Carnell Professor of Psychology and James H. Glackin Distinguished
Faculty Fellow
Temple University, Philadelphia, Pennsylvania
Member of CS&A since 2013
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The 2017 Franklin Institute Laureates
BENJAMIN FRANKLIN MEDAL IN ELECTRICAL
ENGINEERING

Nick Holonyak, Jr., Ph.D.

John Bardeen Endowed Chair Emeritus
University of Illinois at Urbana-Champaign
Urbana, Illinois

Citation: For the development of
the first visible (red) laser and LED
used in displays and lighting, and the
use of various alloys in colored light
sources, which led to reduced energy
consumption worldwide and contributed to the realization of
optical data communications as the backbone of the Internet.
UNESCO declared 2015 to be the International Year of Light,
noting how the light emitting diode (LED) alone had affected
the quality of life of more than 1.5 billion people worldwide.
Besides lighting, which consumes a quarter of the world’s
energy, photonic devices such as lasers and LEDs provide the
backbone of the Internet. Behind these inventions that have
literally lit the world and produced the engine of the Information
Age is the lifework of Nick Holonyak, Jr.
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Holonyak was born in southern Illinois in 1928. His father was
a coal miner who immigrated to the U.S. from the Carpathian
Mountain region of Europe at the turn of the century. When
Holonyak turned 14, he expected to follow his father into the
mines for employment, but his parents had greater aspirations
for him. After his father persuaded him to take any job above
ground, Holonyak worked for the Illinois Central Railroad—a
grueling job that affects his health to this day. When World
War II ended, he took advantage of the GI Bill, which expanded
universities to satellite campuses in order to accommodate
returning soldiers. He enrolled in a college set up in a high
school near his hometown, where he excelled at his studies
in electronics. In 1947 he moved to the main campus of the
University of Illinois at Urbana-Champaign to finish his
undergraduate degree in 1950. He was the first graduate
student of John Bardeen, a physicist and engineer with the
unique distinction of having been honored with two Franklin
Institute medals and two Nobel Prizes. Holonyak received
his master’s degree in 1951 and his doctoral in 1954, both in
electrical engineering.
After earning his Ph.D., Holonyak worked at Bell Telephone
Laboratories, where Bardeen’s celebrated work on transistors
had been achieved. After a two-year period of service in the
U.S. Army, he started work at General Electric Corporate
Research Labs in Schenectady, New York, where he had a series
of “firsts” in electronic and photonic devices. He developed a

method to produce compounds of two or three elements into
an almost perfect crystal, a pioneering feat that many of his
colleagues thought impossible. With these techniques, he was
able to develop devices that could emit light at wavelengths,
or colors, that were not possible with a single element crystal
such as silicon.
In 1962 Holonyak demonstrated the first visible (red)
semiconductor laser and light-emitting diode, an invention
that has been cited as one of the 45 most notable human
achievements of the 20th century. For the first time in
human history, visible light was generated without heating or
burning material and as a result, the visible light industry was
transformed. The technology provided a brighter, more reliable
and far more energy-efficient—compared to incandescent light
bulbs—means to light the world.
Holonyak joined academia in 1963, returning to the University of
Illinois at the invitation of his Ph.D. advisor, where he continued
his work on visible semiconductor lasers and light-emitting
diodes. With his graduate students, he developed four-element
compound semiconductors, in which different materials are
sandwiched to produce small (quantum) wells. This technique
enables new levels of performance in laser diodes. Today these
quantum well lasers are found in a wide range of application
areas, such as fiber-optic communications and the Internet, CDs,
DVDs, medical diagnostic equipment, surgery, ophthalmology,
printing, materials processing, instrumentation, spectroscopy,
and many others.
Besides being a prolific inventor, Holonyak is a prominent
educator as the John Bardeen Chair of Electrical Engineering
at his alma mater, having supervised the doctoral degree
programs of 60 graduate students, many of whom have gone on
to become leaders in the field of electronics in their own right.
At this time, five of his students are members of the National
Academy of Engineering (NAE). Among many other awards, he
was the recipient of the IEEE Edison Medal, the National Medal
of Science, and the National Medal of Technology. In 2015 he
shared with four others the NAE Charles Stark Draper Prize for
his seminal contributions to LEDs.
With a lifetime of contributions to science and technology, the
young boy that started work on the railroads of Illinois has now
carved a path to light our future.
LAUREATE SPONSOR:

Bahram Nabet, Ph.D.

Professor, Department of Electrical and Computer Engineering
Drexel University, Philadelphia, Pennsylvania
Member of CS&A since 2015

BENJAMIN FRANKLIN MEDAL IN LIFE SCIENCE

Douglas C. Wallace, Ph.D.

Michael and Charles Barnett Endowed Chair in
Pediatric Mitochondrial Medicine and Metabolic
Disease
Director, Center for Mitochondrial and
Epigenomic Medicine (CMEM)
Children’s Hospital of Philadelphia
Professor, Department of Pathology and
Laboratory Medicine
University of Pennsylvania
Philadelphia, Pennsylvania

Citation: For demonstrating the maternal inheritance of
mitochondrial DNA (mtDNA) in humans, using mtDNA variation
to reconstruct ancient human migrations, identifying the first
mtDNA mutation associated with an inherited disease, and
showing that mutant mtDNA can profoundly affect the nuclear
genome, causing complex diseases, thereby leading the way to
therapies for those diseases and the aging process.
In the early 1970s, when Douglas Wallace was earning his Ph.D. in
microbiology and human genetics at Yale University, researchers
confined their study of genes to those in the nucleus of a cell.
Nuclear DNA remains the focus of most DNA studies today. But
Wallace, who studied genetics and developmental biology as an
undergraduate at Cornell and spent two years of military service
at the U.S. Public Health Service as a research microbiologist,
was interested in learning more about a different type of DNA—
mitochondrial DNA.
Mitochondria are tiny organelles, located in the cytoplasm of every
cell, that generate energy for the cell from food. They contain
their own circular mitochondrial DNA (mtDNA) molecules; in
humans, the 16,569 base pairs encode 37 mitochondrial genes.
Taking a cue from physics, Wallace approached biology with
the understanding that energy is “the most important thing.”
“And the thing that made the most energy was mitochondrial; it
couldn’t be trivial. And if it had its own DNA, it must mutate and
that must cause a change in its characteristics and that might
cause disease. So I thought it was obvious that one would study
mitochondrial energy, and their role in disease,” Wallace said
about his choice to focus on the mitochondrial genome.
After completing a postdoctoral fellowship at the National
Institutes of Health, Wallace spent seven years as an assistant
professor at Stanford University, where he made the discovery
that unlike nuclear DNA, mitochondrial DNA is inherited from
the mother only. Based on this insight, Wallace was able
to track ancient human migrations by analyzing shared patterns
of mtDNA sequences in modern populations. For example,
he was able to identify humans’ expansion from Africa to
Asia 150,000 years ago, followed by migration into Eurasia
and eventually the Americas.

In 1983 he took a position as a professor of biochemistry at
Emory University, where he continued his research on maternal
inheritance and disease. During nearly two decades at Emory, he
launched the Center for Molecular Medicine and the Department
of Genetics and Molecular Medicine. He discovered a range of
diseases inherited through mutations in mtDNA, including one
known as Leber’s hereditary optic neuropathy (LHON), which
causes sudden-onset blindness in adults.
Wallace’s pioneering work with inherited mitochondrial diseases
led him to investigate the potential mitochondrial cause of a
variety of degenerative diseases. He accurately hypothesized
that mutations causing damage to mitochondria, the cell’s
energy center, can contribute to ailments like heart disease, type
2 diabetes, chronic muscle weakness, movement disorders, and
dementia. Wallace began studying aging tissue in an effort to
further understand mtDNA’s role in those age-related diseases.
His findings revolutionized how scientists view mutations in
mtDNA genes and launched the field of mitochondrial medicine.
Wallace determined that mtDNA acts as an “aging clock,”
with mutations accumulating in different tissues as we age. He
followed up human tissue experiments with studies on mice and
proved that a build-up of mtDNA mutations leads to the onset of
the same degenerative diseases in rodents as found in humans.
Following his time at Emory, Wallace spent nearly a decade at
the University of California, Irvine where he founded the Center
for Molecular and Mitochondrial Medicine and Genetics. In
2010 he moved to the Children’s Hospital of Philadelphia and
founded the Center for Mitochondrial and Epigenomic Medicine.
Wallace is the center’s director and a professor of pathology and
laboratory medicine at the University of Pennsylvania.
Wallace’s honors include the American College of Physicians
Award for Outstanding Work in Science as Related to Medicine,
the Gruber Foundation Genetics Prize, the William Allan Award
of the American Society of Human Genetics, and many citations
for excellence in teaching.
Douglas Wallace’s curiosity about mitochondria has yielded
tremendous insights into human biology, from our past history
to our future health. With his spark of inspiration that a tiny circle
of DNA could have far-reaching impacts, Wallace continues to
be a trailblazer in his field.
LAUREATE SPONSOR:

Janice Taylor Gordon, Ph.D.

Chair Emerita, Committee on Science and the Arts
Associate Professor of Medicine (Research, Retired)
Drexel University College of Medicine, Philadelphia, Pennsylvania
Member of CS&A since 1987
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The 2017 Franklin Institute Laureates
BENJAMIN FRANKLIN MEDAL IN MATERIALS SCIENCE AND
ENGINEERING

Mildred S. Dresselhaus, Ph.D.
(1930–2017)
Institute Professor Emerita, Department
of Physics and Department of Electrical
Engineering and Computer Science
Massachusetts Institute of Technology
Cambridge, Massachusetts

Citation:
For
her
fundamental
contributions to the understanding
and exploitation of carbon nanomaterials, such as the spheres
known as buckminsterfullerenes, the cylindrical pipes called
nanotubes, and the single-atom-thick sheets of carbon known
as graphene, and for launching the field of low-dimensional
thermoelectricity, the direct conversion of heat to electricity.
Widely known as the “Queen of Carbon,” Mildred “Millie”
Dresselhaus had an unparalleled career, making crucial
advances in the understanding of the thermal and electrical
properties of carbon nanomaterials during her nearly 60 years
at the Massachusetts Institute of Technology. Dresselhaus
passed away on February 20, 2017, at age 86. Her life remains
an indelible source of inspiration to pursue one’s passion
despite any obstacle.

9

Dresselhaus was born in 1930, during the Great Depression,
in the Bronx. Her parents had immigrated to New York from
Poland. The family was poor, but Dresselhaus and her brother
possessed rare musical talent. She was an exceptional violin
player and received a scholarship to a music school where
she befriended children whose academic school environment
far exceeded the educational opportunities at Dresselhaus’s
neighborhood school. The divide motivated her, at age 13,
to apply for a spot at the competitive Hunter College High
School for Girls. Attending the school was a turning point in
Dresselhaus’s life. It was there that she met Roslyn Yalow, a
physics teacher and future Nobel laureate, who encouraged
her to consider a career in science. Dresselhaus graduated
from Hunter in 1951 and accepted a Fulbright Fellowship at the
University of Cambridge in England. She then earned a master’s
degree from Radcliffe College in 1953 and a Ph.D. from the
University of Chicago in 1958. In 1953 Dresselhaus took a course
from and befriended Enrico Fermi, who had been honored with
The Franklin Institute’s Franklin Medal six years earlier. Though
Fermi would pass away soon after, he would remain a powerful
influence on Dresselhaus throughout her career.
In 1960 Dresselhaus joined the Lincoln Lab at MIT, where
she diverged from her graduate study on semiconductors
and turned her attention to the properties of graphite. After
disappointing initial experiments, Dresselhaus persevered to
obtain data that provided the most accurate characterization of
carbon’s electronic band structure that had ever been achieved.
Her research success led to an appointment as a visiting faculty
member in the Electrical Engineering Department at MIT under
the Abby Mauze Rockefeller Fund, established to promote the
scholarship of women in science and engineering. Her talent and

devotion to science were clear and, in short order, her position
evolved into a tenured professorship in 1968, making Dresselhaus
MIT’s first tenured female faculty member in engineering.
Throughout the 1970s, Dresselhaus built her scientific reputation
with her study of graphene intercalation compounds. Graphene
is composed of sheets of carbon atoms connected in a hexagonal
structure. Intercalation compounds introduce elements between
the carbon layers, inducing unique electrical properties like
superconductivity. Her extensive research of these materials
resulted in a better understanding of fundamental quantum
concepts which Dresselhaus used to update theoretical
equations as they apply to nonmaterial systems.
A decade later, Dresselhaus’s group pursued new carbon
materials by blasting graphite with lasers. The ablation produced
large carbon clusters of 60 or 70 atoms. Richard Smalley, who
was independently performing similar experiments, identified
the clusters as fullerenes, more commonly called buckyballs.
(Smalley would go on to win The Franklin Institute’s Franklin
Medal for this work in 1996.) Dresselhaus spent the remainder
of her career calculating the intricacies of carbon nanotubes,
which she determined could be formed by elongating the
fullerene structure instead of terminating it into a buckyball. She
showed that the electrical properties of the carbon nanotubes
changed with the orientation of the hexagonal structure. Her
calculations of these electrical properties revealed that carbon
nanotubes could be applied as either metals or semiconductors.
As a female researcher in the physical sciences, Dresselhaus was
a trailblazer, inspiring innumerable girls and women to follow in
her footsteps. In the early 1970s, she co-founded the Women’s
Forum, which met weekly to discuss topics relevant to working
women. In addition to being the first woman at MIT to achieve
the rank of tenured professor, in 1990 she became the first
woman to receive the National Medal of Science in engineering.
Among her many accolades are the National Medal of Freedom,
the Kavli Prize in Nanoscience (the first solo recipient in Kavli
Prize history), the U.S. Department of Energy’s Enrico Fermi
Award, the Weizmann Women and Science Millennial Lifetime
Achievement Award, and 36 honorary doctorates. She has also
served in many important leadership roles, including president
of the American Physical Society and of the American
Association for the Advancement of Science and director of
the U.S. Department of Energy Office of Science.
Dresselhaus remains a powerful figure, with tremendous
impact spanning physics, engineering, and materials science.
Perhaps her most powerful contributions extend far beyond
her technical achievements. She will also be remembered
for her role in training and inspiring generations of scientists
and engineers of many disciplines who keep her legacy alive
through their own work.
LAUREATE SPONSOR:

Brian J. Sullivan, Ph.D.

Chair Emeritus, Committee on Science and the Arts
Director and Co-Owner
Materials Research and Design, Inc.
Adjunct Faculty, Department of Mechanical Engineering
Villanova University, Villanova, Pennsylvania
Member of CS&A since 2001

BENJAMIN FRANKLIN MEDAL IN PHYSICS

Marvin L. Cohen, Ph.D.
University Professor of Physics
University of California at Berkeley
Senior Scientist
Lawrence Berkeley Laboratory
Berkeley, California

Citation: For making possible atomicscale calculations of the properties of
materials so detailed that new materials
and their mechanical, thermal, electrical, and optical properties
can be predicted in agreement with experiments.
Physicist Marvin Cohen’s central role in the emergence and
advancement of computational materials physics, as well
as his mentorship of an outstanding new generation of
scientists, make him largely responsible for the modern shape
of theoretical materials physics. Widely recognized as an
inspiring intellectual leader, Cohen’s contributions transformed
computational materials physics from a study of simple,
idealized model systems to a point at which detailed and
realistic properties of real materials can be routinely obtained.
Cohen pioneered the development of practical computational
tools (pseudopotentials) that made fundamental studies of
complex, real materials systems achievable. With the methods
he developed, the properties of new materials—materials
not previously realized in nature or in the laboratory—can
be predicted and then found to be in agreement with later
experiments.
Cohen was born in Montreal, Canada in 1935. His family moved
to San Francisco while he was in secondary school. He earned
his undergraduate degree from the University of California,
Berkeley in 1957 and his Ph.D. from the University of Chicago
in 1963. Cohen spent one year as a member of the technical
staff at Bell Telephone Laboratories before returning to UC
Berkeley as an assistant professor of physics, where he quickly
advanced to full professor. He has now spent more than 50
years teaching and conducting research at UC Berkeley, since
1995 as a University Professor, and at the Lawrence Berkeley
National Laboratory. He is an author of some 850 scientific
papers, typically coauthored only by a few junior collaborators.
When Cohen first started his theoretical investigations, it was
generally unfashionable and even considered “mindless” to use a
computer to calculate electronic properties. His groundbreaking
1966 paper, written with a student, T. K. Bergstresser, ushered
in a new era in the theoretical study of solids. This paper was
based on his development of the empirical pseudopotential
method (EPM). Cohen used experimental data in combination
with EPM to predict and understand electronic properties of a
large number of solids—an important first.

For the next two decades, as computers became more
powerful, he created even more sophisticated computational
methods and programs to describe how the electrons in new
materials interact. But Cohen’s transcendent contribution
to the computational materials physics field is the “ab initio
pseudopotential method,” used to calculate the total electronic
energy of solids without any input from experiments.
In the new millennium, Cohen focused his research on
nanomaterials. He discovered novel electronic properties
in carbon nanoribbons and began to explore a new realm of
physics defined by entirely new shapes of combinations of
carbon atoms. Cohen showed that when an electrical field
was applied to carbon nanoribbons, half of the electrons were
metallic and half were insulating. Other researchers have
since elaborated on Cohen’s results, creating a new field of
study in electronics called “spintronics,” in which devices use
the spin of the electrons to transfer information faster and
with less energy. Cohen’s formative work identifying the dual
character of electrons in carbon nanoribbons has already led
to the incorporation of this property in future technologies.
Manufacturers like Intel, Toshiba, and Samsung are developing
spintronics to create a wide variety of faster and cheaper
devices with better storage that require less power.
Cohen is a recipient of the National Medal of Science, the APS
Oliver E. Buckley Prize for Solid State Physics, the Foresight
Institute Richard P. Feynman Prize in Nanotechnology, and the
Technology Pioneer Award from the World Economic Forum,
to name just a few. He has received honorary degrees from the
University of Montreal, the Hong Kong University of Science
and Technology, and the Weizmann Institute of Science. In a
recent survey, he was ranked as the second most cited physicist
in the world. In 2016 Cohen was a recipient of the Thomson
Reuters “Web of Science” Citation Award. The award identifies
candidates who have written many high-impact research
papers with high citation counts and places him among the
world’s most influential scientists.
Along with his monumental theoretical accomplishments,
paramount in Cohen’s career is his work mentoring a large
number of graduate and post-doctoral students, many of
whom now occupy prominent positions in leading universities
in the U.S. and across the globe. Added to these achievements
is the active role he has taken in the promotion of science to
government and to the general public, making Marvin Cohen
one of the most impactful and prolific physicists today.
LAUREATE SPONSOR:

Torgny Gustafsson, Ph.D.

Professor, Department of Physics and Astronomy
Rutgers University, Piscataway, New Jersey
Member of CS&A since 2012
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The Franklin Institute Awards Week celebration of science is underwritten by
MONDAY, MAY 1, 2017

WEDNESDAY, MAY 3, 2017

3:00–5:00 PM

8 : 0 0 A M –1 2 : 3 0 P M

Mechanisms of Brain Network and Brain State
Training

Symposium honoring Krzysztof Matyjaszewski and Mitsuo
Sawamoto, 2017 Benjamin Franklin Medal in Chemistry

Colloquium featuring Michael Posner, 2017 Benjamin Franklin
Medal in Computer and Cognitive Science

Featuring:

Michael Posner, Ph.D., Laureate
University of Oregon
Weill Medical College of Cornell University

Location:

Temple University

		

Kiva Auditorium

		

Ritter Annex

		

1301 Cecil B. Moore Avenue

		 www.temple.edu

Contact:

Prof. Nora Newcombe, newcombe@temple.edu

Sponsored by The Franklin Institute and Temple University

Precision Polymers by Taming Free Radicals
Featuring:

Krzysztof Matyjaszewski, Ph.D., Laureate
Carnegie Mellon University
Mitsuo Sawamoto, Ph.D., Laureate
Kyoto University
Timothy Lodge, Ph.D.
University of Minnesota
David Tirrell, Ph.D.
California Institute of Technology

Location: 	 University of Pennsylvania
		

Carolyn Hoff Lynch Lecture Hall

		

Chemistry Building

		

231 South 34th Street

		 www.upenn.edu

TUESDAY, MAY 2, 2017
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6:30–8:30 PM

Breaking Through: The Path to Discovery
The progress of science and technology is punctuated by
breakthroughs that shift our understanding of the world.
Catalyzed by curiosity, unexpected results, or even outright
failure, these discoveries open doors to new questions and
inventions. Join The Franklin Institute’s Chief Astronomer
Derrick Pitts for a conversation with six of this year’s laureates—
Marvin Cohen, Claude Lorius, Krzysztof Matyjaszewski,
Michael Posner, Mitsuo Sawamoto, and Douglas Wallace—as
they reflect on their own journeys to discovery and imagine
what breakthroughs might transform the future. This event is
presented as part of The Franklin Institute’s Speaker Series,
which explores important topics in current science for a public
audience.

Location: 	 The Franklin Institute
		

Franklin Theater, First Floor

Register:

www.fi.edu/special-events/franklin-institute		 speaker-series or call 215.448.1200

Contact:

Beth Scheraga, bscheraga@fi.edu

Contact: 	

Dr. Roger Grey, wcgrey@verizon.net

Sponsored by The Franklin Institute and the University of Pennsylvania
Department of Chemistry

THURSDAY, MAY 4, 2017
9 : 0 0 A M –1 : 0 0 P M

9 : 0 0 A M –1 2 : 0 0 P M

Celebrating the Physics and Materials Science and
Engineering Medalists

Symposium honoring Nick Holonyak, Jr., 2017 Benjamin Franklin
Medal in Electrical Engineering

Symposium honoring Marvin Cohen, 2017 Benjamin Franklin
Medal in Physics and in memory of Mildred Dresselhaus, 2017
Benjamin Franklin Medal in Materials Science and Engineering

Featuring:

Marvin Cohen, Ph.D., Laureate
University of California, Berkeley
Lawrence Berkeley National Laboratory
Sumio Iijima, Ph.D.
2002 Benjamin Franklin Medal in Physics
Meijo University
Nagoya University
NEC
Steven Louie, Ph.D.
University of California, Berkeley
Karin Rabe, Ph.D.
Rutgers University
Mansour Shayegan, Ph.D.
Princeton University

Location:

University of Pennsylvania

		

Glandt Forum

		

Singh Center for Nanotechnology

		

3205 Walnut Street

		 www.upenn.edu

Lighting the World
Featuring:

M. George Craford, Ph.D.
Philips Lumileds Lighting Company, Retired
Russell Dupuis, Ph.D.
Georgia Institute of Technology
Fred Kish, Ph.D.
Infinera Corporation
Shuji Nakamura, Ph.D.
2002 Benjamin Franklin Medal in Engineering
University of California, Santa Barbara

Location: 	

Drexel University

		

Mitchell Auditorium

		

Bossone Research Center

		

3140 Market Street

		 www.drexel.edu

Register: 	

https://drexel.qualtrics.com/jfe/form/SV_
baorfwKsQOychnL

Contact:

Prof. Bahram Nabet, nabetb@drexel.edu

Sponsored by The Franklin Institute, Drexel University College of
Engineering, and IEEE

Contacts:

Prof. Eugene Mele, mele@upenn.edu
		 2015 Benjamin Franklin Medal in Physics
		

Prof. Torgny Gustafsson, gustaf@physics.rutgers.edu

		

Prof. Brian Sullivan, brian.sullivan@villanova.edu

Sponsored by The Franklin Institute, the University of Pennsylvania,
Rutgers University, and Villanova University

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/franklinawards.
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THURSDAY, MAY 4, 2017 CONT.

FRIDAY, MAY 5, 2017

9 : 3 0 –1 0 : 4 5 A M

8 : 0 0 A M –1 2 : 0 0 P M

Working Together

Mitochondria: Our Origins—Our Diseases

Alan Mulally, retired president and chief executive officer of
Ford Motor Company and of Boeing Commercial Airplanes, will
discuss techniques for strategic and operational leadership and
teamwork—skills learned during his nearly 50-year career in the
automotive, aeronautics, and astronautics industries. From his
days as an engineer at Boeing to his status as one of the most
widely admired CEOs in America, Mulally’s achievements are a
powerful example of business success built upon an education
in engineering.

Featuring:

A Conversation with Alan Mulally, 2017 Bower Award for
Business Leadership

Location:
		

The Franklin Institute
Franklin Theater, First Floor

		 www.fi.edu

Contact:

Beth Scheraga, bscheraga@fi.edu

Register:

www.fi.edu/event/2017-05-04/working-together
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or call 215.448.1200

Presented in partnership with the McNulty Leadership Program, Wharton
School of the University of Pennsylvania

Symposium honoring Douglas Wallace, 2017 Benjamin Franklin
Medal in Life Science

Douglas Wallace, Ph.D., Laureate
Children’s Hospital of Philadelphia
Perelman School of Medicine, University of Pennsylvania
Sir John Walker, FRS, FMedSci
Wellcome Trust
Nick Lane, Ph.D.
University College London
Sir Doug Turnbull, FMedSci
Newcastle University

Location: 	 The College of Physicians Philadelphia
		

Mitchell Hall

		

19 South 22nd Street

		 www.collegeofphysicians.org

Contact:

Ameena Al-Amin, alamina@email.chop.edu

Sponsored by The Franklin Institute, The Children’s Hospital of
Philadelphia, and the Barnett Family

1 2 : 0 0 –1 : 3 0 P M

The Theater and the Brain: Bringing Together
Arts and Science

Discussion featuring Michael Posner, 2017 Benjamin Franklin
Medal in Computer and Cognitive Science

Featuring:

Michael Posner, Ph.D., Laureate
University of Oregon
Weill Medical College of Cornell University
Aaron Posner
Theater Director and Co-founder, Arden Theater Company

Location:
		

University of Pennsylvania
Center for Neuroscience & Society

		 www.neuroethics.upenn.edu

Contact:

Sue Yee Chen, info@neuroethics.upenn.edu

RSVP for location details: info@neuroethics.upenn.edu
Sponsored by The Franklin Institute and the Center for Neuroscience &
Society at the University of Pennsylvania

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/franklinawards.

Honoring excellence in
S C IE N C E

& TECHNOLOGY

since 1824

Awards Ceremony & Dinner
at The Franklin Institute
THURSDAY, MAY 4, 2017

5:30 pm		

Cocktail Reception
Bartol Atrium and Giant Heart

7:00 pm		
		

Awards Ceremony and Medals Presentation
Benjamin Franklin National Memorial

		
		

Host, Willie Geist
Host of NBC News’ Sunday Today with Willie Geist

		
		

Simulcast of Ceremony
Franklin Foodworks

8:15 pm		
		

Dinner
Museum Galleries

		
		

Valet Parking on 20th Street
Black Tie

		

Presented by
2017 Friends Committee 		
Maureen Brennan-Miller, Chair

2017 Corporate Committee
Michael C. Forman, Chair

For reservations, contact Marci Generose, director of donor relations,
at 215.448.1352 or visit www.fi.edu/awardsdinner
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Awards Legacy
The Awards legacy is an intellectual thread that connects the work of the current laureate to that of prior Franklin Institute laureates.
Please note that the Awards legacy does not represent a comprehensive list of all Franklin Institute medalists. A searchable database
of all Franklin Institute laureates can be found HERE.

Marvin L. Cohen
1910
1910
1926
1931

JOSEPH JOHN THOMSON
ERNEST RUTHERFORD

NIELS BOHR
C. J. DAVISSON AND

		 LESTER H. GERMER

1935
1937
1952
1952

ALBERT EINSTEIN

19 64

JOHN K. HULM AND

1975
1979
1987

ELIAS BURSTEIN

ROBERT ANDREWS MILLIKAN
WOLFGANG PAULI
JOHN BARDEEN AND

		 WALTER H. BRATTAIN
		 BERNHARD T. MATTHIAS
JOHN BARDEEN
GERD BINNIG AND
HEINRICH ROHRER

Mildred S. Dresselhaus

15

1888
19 01
19 61
199 6
20 02
20 04
2012
2015

A.E.OUTERBRIDGE, JR.

EDWARD G. ACHESON
LEO ESAKI
RICHARD E. SMALLEY
SUMIO IIJIMA
ROGER BACON
LOUIS E. BRUS
CHARLES KANE, EUGENE MELE, AND

		 SHOUCHENG ZHANG

Nick Holonyak, Jr.
1889
1894
1895
189 6
19 04
1911
1915
1927
1935
1952

THOMAS ALVA EDISON
EDWARD ACHESON

WILLIAM JANDUS
EDWARD P. HOPKINS
JOHN ALLEN HEANY
D. MCFARLAN MOORE
THOMAS ALVA EDISON
MAX PLANCK
ALBERT EINSTEIN
JOHN BARDEEN AND

		 WALTER H. BRATTAIN

19 63
19 62
1971
1977

LEO ESAKI
THEODORE H. MAIMAN
ZHORES I. ALFEROV
CHARLES KUEN KAO AND

		 STEWART E. MILLER

1993
1995
20 02
2012
2013

HERBERT WALTHER
ALFRED Y. CHO
SHUJI NAKAMURA
LOUIS E. BRUS
KENICHI IGA

Krzysztof Matyjaszewski &
Mitsuo Sawamoto
1912
1913
1920
1933
194 0
1971
1993
199 6
1999
20 0 0
20 0 9
2015

ADOLPH VON BAEYER
EMIL FISCHER

SVANTE AUGUST ARRHENIUS
PAUL SABATIER
LEO HENDRICK BAEKELAND
PAUL J. FLORY
ALAN G. MACDIARMID
RICHARD E. SMALLEY
WALTER KAMINSKY
ROBERT H. GRUBBS
GEORGE M. WHITESIDES
STEPHEN J. LIPPARD

Michael I. Posner
1991
1999
20 01
20 05
20 0 6
20 08
2011
2013
2015

GEORGE A. MILLER

NOAM CHOMSKY
MARVIN MINSKY
ARAVIND K. JOSHI
DONALD A. NORMAN
JUDEA PEARL
JOHN R. ANDERSON
WILLIAM LABOV
ELISSA L. NEWPORT

Douglas C. Wallace
1992
1997

LAP-CHEE TSUI

JOE MILTON MCCORD AND

		 IRWIN FRIDOVICH

1998
20 0 0
20 01
20 02
20 04
20 05
20 0 6
20 08

STANLEY B. PRUSINER
ALEXANDER RICH
JUDAH FOLKMAN
MARY-DELL CHILTON
SEYMOUR BENZER
ELIZABETH H. BLACKBURN
FERNANDO NOTTEBOHM
GARY RUVKUN, VICTOR AMBROS,

		 AND DAVID BAULCOMBE

20 0 9
2012
2014
2015

STEVEN J. BENKOVIC
SEAN B. CARROLL
JOACHIM FRANK
CORNELIA BARGMANN

Bower Award & Prize for
Achievement in Science
199 0 /91
1991/92
1992/93
1993/94
1994 /95
1995/9 6

PAUL C. LAUTERBUR
SOLOMON H. SNYDER
DENIS PARSONS BURKITT
ISABELLA L. KARLE
CHEN NING YANG
FREDERICK P. BROOKS

1997
1998
1999
20 0 0
20 01
20 02
20 03
20 04
20 05
20 0 6
20 0 7
20 08
20 0 9
2010
2011
2012
2013
2014
2015
2016

RALPH L. BRINSTER
SIR MARTIN REES
RALPH J. CICERONE
ALEXANDER RICH
PAUL BARAN
JOHN W. CAHN
PAUL B. MACCREADY
SEYMOUR BENZER
HENRI B. KAGAN
NARAIN G. HINGORANI
STUART K. CARD
TAKEO KANADE
SANDRA M. FABER
W. RICHARD PELTIER
GEORGE M. CHURCH
LOUIS E. BRUS
KENICHI IGA
EDMUND M. CLARKE
JEAN-PIERRE KRUTH
WILLIAM J. BORUCKI

Bower Award for Business Leadership

199 0 /91
1991/92
1992/93
1993/94
1994 /95
1995/9 6
1997
1998
1999
20 0 0
20 01
20 02
20 03
20 04
20 05
20 0 6
20 0 7
20 08
20 0 9
2010
2011
2012
2013
2014
2015
2016

JAMES EDWARD BURKE
DAVID TODD KEARNS
ARNOLD O. BECKMAN
ROBERT W. GALVIN
JOAN GANZ COONEY
DAVID PACKARD
GEORGE B. RATHMANN
JOHN C. DIEBEL
P. ROY VAGELOS
WILLIAM J. RUTTER
IRWIN MARK JACOBS
GORDON E. MOORE
HERBERT D. KELLEHER

RAYMOND V. DAMADIAN
ALEJANDRO ZAFFARONI
R. E. (TED) TURNER
NORMAN R. AUGUSTINE
FREDERICK W. SMITH
T. BOONE PICKENS
WILLIAM H. GATES III
FRED KAVLI
JOHN T. CHAMBERS
MICHAEL S. DELL
WILLIAM W. GEORGE
JON M. HUNTSMAN
PATRICK SOON-SHIONG

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

The 2017 Bower Selection Committees
AWARD FOR BUSINESS LEADERSHIP SELECTION COMMITTEE
Michael Useem, Ph.D., Chair
Wharton School of the University of Pennsylvania
Philadelphia, Pennsylvania

Stephen J. Felice

Frederic M. N. Bertley, Ph.D.

William W. George

The Franklin Institute
Philadelphia, Pennsylvania
Larry Dubinski
The Franklin Institute
Philadelphia, Pennsylvania

Filtration Group Corporation
Austin, Texas
2014 Bower Award for Business Leadership
Harvard Business School
Boston, Massachusetts
Herbert D. Kelleher, LL.B.

2003 Bower Award for Business Leadership
Southwest Airlines
Dallas, Texas

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

Chair, The Franklin Institute Board of Trustees
West Pharmaceutical Services, Inc., Retired
Exton, Pennsylvania
Marsha R. Perelman
Chair Emerita, The Franklin Institute Board of
Trustees
The Franklin Institute
Philadelphia, Pennsylvania

AWARD AND PRIZE FOR ACHIEVEMENT IN SCIENCE—PERTURBATIONS OF NATURAL SYSTEMS IN THE
ANTHROPOCENE
SELECTION COMMITTEE		

PRE-SELECTION COMMITTEE

Paul Offit, M.D., Chair
Member, The Franklin Institute Board of Trustees
The Children’s Hospital of Philadelphia
Philadelphia, Pennsylvania

John F. Wehmiller, Ph.D., Chair*
University of Delaware
Newark, Delaware

James A. Smith, Ph.D.*
Princeton University
Princeton, New Jersey

Brenda Casper, Ph.D.
University of Pennsylvania
Philadelphia, Pennsylvania

Neil Sturchio, Ph.D.
University of Delaware
Newark, Delaware

Peter J. Collings, Ph.D.*
Swarthmore College
Swarthmore, Pennsylvania

Laura E. Toran, Ph.D.*
Temple University
Philadelphia, Pennsylvania

Reto Gieré, Ph.D.*
University of Pennsylvania
Philadelphia, Pennsylvania

David Velinsky, Ph.D.*
Academy of Natural Sciences of Drexel University
Philadelphia, Pennsylvania

Kenneth P. Kodama, Ph.D.*
Lehigh University
Bethlehem, Pennsylvania

Helen K. White, Ph.D.*
Haverford College
Haverford, Pennsylvania

Peter Petraitis, Ph.D.*
University of Pennsylvania
Philadelphia, Pennsylvania

*Member, Committee on Science & the Arts

Thomas M. Cronin, Ph.D.
U.S. Geological Survey
Reston, Virginia
Miquel A. Gonzalez-Meler, Ph.D.
University of Illinois at Chicago
Chicago, Illinois
Stephen Macko, Ph.D.

University of Virginia
Charlottesville, Virginia
Jack J. Middelburg, Ph.D.
Utrecht University
Utrecht, The Netherlands
W. Richard Peltier, Ph.D., FRSC

2010 Bower Award and Prize for Achievement in
Science
University of Toronto
Toronto, Canada
Ellen E. Wohl, Ph.D.
Colorado State University
Fort Collins, Colorado

Robert W. Sanders, Ph.D.*
Temple University
Philadelphia, Pennsylvania
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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 through its recommendations
for the awarding of Benjamin Franklin Medals and the Bower
Award and Prize for Achievement in Science. The Committee
maintains a very high standard for awarding the medals and
uses the following selection criteria:
•T
 he 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.
•T
 he 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.
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Committee members who become case sponsors represent their
nomination cases before the full committee for review and action.
Following two successful case readings, 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
April, 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
Gerard F. Jones, Ph.D.
Chair

Camillo J. Taylor, Ph.D.
Vice Chair and Membership
Allen W. Nicholson, Ph.D.
Planning
Pamela J. Green, Ph.D.
Immediate Past Chair

Active Members

Kenneth Abend, Ph.D.
R. Barnett Adler, Ph.D., PE
Fauzia Ahmad, Ph.D.
Susan L. Best, PE
E. Fred Brecher, PE
Maja Bucan, Ph.D.
Jim Shih-Jiun Chen, Ph.D.
Peter J. Collings, Ph.D.
Stephen M. Copley, Ph.D.
Afshin S. Daryoush, Ph.D.
Lawrence W. Dobbins
Frank A. Ferrone, Ph.D.
Dieter Forster, Ph.D.
Thomas K. Gaisser, Ph.D.
Reto Gieré, Ph.D.
Larry Gladney, Ph.D.
Yale E. Goldman, M.D., Ph.D.
Janice Taylor Gordon, Ph.D.
Roger A. Grey, Ph.D.
Torgny Gustafsson, Ph.D.
Henry M. Halpern
Ahmad Hoorfar, Ph.D.
Maria Iavarone, Ph.D.
Helene Intraub, Ph.D.
Bradford A. Jameson, Ph.D.
Jeremy R. Johnson, Ph.D.
Kenneth P. Kodama, Ph.D.
Andrea J. Liu, Ph.D.
Mitchell P. Marcus, Ph.D.
Spiridoula Matsika, Ph.D.
Christopher B. Murray, Ph.D.
Bahram Nabet, Ph.D.
C. Nataraj, Ph.D.
Nora S. Newcombe, Ph.D.

Peter S. Petraitis, Ph.D.
Stuart Pittel, Ph.D.
George Preti, Ph.D.
Leonard M. Rosenfeld, Ph.D.
Dario D. Salvucci, Ph.D.
Robert W. Sanders, Ph.D.
Gino C. Segré, Ph.D.
Donald H. Silberberg, M.D.
Edward M. Sion, Ph.D.
Amos B. Smith III, Ph.D.
Brian J. Sullivan, Ph.D.
Krzysztof Szalewicz, Ph.D., D.Sc.
Klaus H. Theopold, Ph.D.
Sharon L. Thompson-Schill, Ph.D.
Judith A. Todd, Ph.D.
Laura E. Toran, Ph.D.
Jan Van der Spiegel, Ph.D.
David Velinsky, Ph.D.
John F. Wehmiller, Ph.D.
Helen K. White, Ph.D.
Charles Yang, Ph.D.

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.

Ex-Officio Members

Larry Dubinski
Mark R. Mills
Donald E. Morel, Jr., Ph.D.
Paul A. Offit, M.D.

Emeriti Members

Beth Adelson, Ph.D.
Aline Akselrad, Ph.D.
Elias Burstein, Ph.D.,
1979 Wetherill Medal
Thomas T. Hewett, Ph.D.
Charles Penniman
Roy F. Privett, PE

List as of March 8, 2017

2017 Awards Ceremony & Dinner*
Event Sponsorship
Presented by
Awards Week and Associate Sponsor
TE Connectivity

Associate Sponsors

Evolve IP
FS Investments
The Morel Family Foundation

Awards Patrons

Children’s Hospital of Philadelphia
The Danaher Lynch Family Foundation
The Dow Chemical Company
Eckert Seamans Cherin & Mellott, LLC
FMC Corporation
Independence Blue Cross
Janssen Biotech, Inc.
SEI Wealth Platform℠
Sparks
West Pharmaceutical Services, Inc.

Awards Benefactors

Accenture
Actua
American Airlines
AMETEK, Inc.
ANRO Print & Digital
Aqua America, Inc.
Arkema Inc.
Donald E. and Hana Callaghan
Cigna
Comcast NBC10 Telemundo62 Comcast Spectacor
Cozen O’Connor
Crown Holdings, Inc.
Dechert LLP
Deloitte LLP
Drexel University
Annie Duke
Firstrust Bank
Fish & Richardson P.C.
FluidEdge Consulting Inc.
Mike and Mimi Greenly
Hawk Capital Partners
HM Health Solutions
Lisa D. Kabnick and John H. McFadden
Leonard and Susan Klehr
KPMG LLP
Leadership Solutions, Inc.
LiquidHub Inc.
The Logan Hotel
David J. Miller and Maureen Brennan-Miller
PECO
The Philadelphia Coca-Cola Bottling Co.
PNC

Quaker Chemical Corporation
Reed Smith LLP
RSM US LLP
Ms. Judith Quigley Ruse
Marvin Samson Foundation
SAP America, Inc.
Saul Ewing LLP
Southco, Inc.
Stradley Ronon
UBS Private Wealth Management
UST Global
Vetri Family

Awards Partners

AECOM
GSK
Penn Medicine
Temple University
University of Pennsylvania
School of Engineering and Applied Science

In-Kind Contributions

Affairs to be Remembered
Elan Artists
Frog Commissary
IMS Technology Services

Standard Parking
Table Art
Thorne Media
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List as of March 31, 2017
*Please note, financial support is 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

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

Board of Trustees

Officers

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

Donald E. Morel, Jr., Ph.D.
Chair, Board of Trustees

Larry Dubinski
President and CEO

Larry Dubinski
President and CEO

Sandra K. Baldino
Michael F. Barry
Joel Bernstein
Wade H. Berrettini, M.D., Ph.D.
Suzanne Boda
Renee B. Booth, Ph.D.
Yvette D. Bright
Donald E. Callaghan
Troy Carter
Peter K. Classen
Annie Duke
Michael C. Forman
Christopher Franklin
John T. Fries
Christopher Gali
Toni Garrison
Elizabeth H. Gemmill
Richard J. Green
Grete Greenacre
Richard A. Greenawalt
Richard Henriques
Frances E. Jensen, M.D., FACP
Stephen E. Kelly
Elaine Levitt
Charisse R. Lillie, Esq.
Ira M. Lubert
Thomas J. Lynch
James J. Maguire, Jr.
Miriam G. Mandell
Sandra G. Marshall

Chris McIsaac
Robert S. McMenamin
Denis P. O’Brien
Paul Offit, M.D.
Marvin Samson
William Sigmund, MD, MHS, FACC
Joan N. Stern, Esq.
Andrea Stewart
Richard W. Vague
Luiz Vieira
Sue Webb
Tina Wells
Paul H. Woodruff, PE
Harold L. Yoh III
Karen Zimmer, MD, MPH
EX-OFFICIO
Daniel A. Abramowicz, Ph.D.
Thomas A. Caramanico
The Honorable Darrell L. Clarke
William R. Hite, Jr., Ed.D.
Gerard F. Jones, Ph.D.
The Honorable James Kenney
The Honorable Tom Wolf
EMERITI
William J. Avery
Marsha R. Perelman
James A. Unruh

Siobhan Keefe
Treasurer
Mark R. Mills
Secretary

Senior Staff
Larry Dubinski
President and CEO
Siobhan Keefe
Vice President of Finance
Julie Appolloni March
Vice President of Strategic Initiatives
Mark R. Mills
Vice President of External Affairs
Susan Poulton
Chief Digital Officer
Richard D. Rabena
Vice President of Operations and
Capital Projects
Reid Styles
Vice President of Human Resources

List as of March 16, 2017

