
A s the year 2000 wound
down, Duke University’s

Pratt School of Engineering
was gearing up to launch an
aggressive new program in
photonics research and educa-
tion. Four years later, the
vision of an undergraduate-
to-graduate education that
positions students to enter the
international photonics com-
munity is becoming a reality.

Duke’s decision to empha-
size photonics evolved out of
its strategic planning process.
The university recognized that
photonics and optical systems
have profound implications
on a global scale for medicine, manufac-
turing and telecommunications.

Duke’s efforts got a significant boost
from a $25 million gift by alumni
Michael and Patricia Fitzpatrick. Michael
Fitzpatrick is the former chairman, chief
executive officer and president of E-TEK
Dynamics Inc., a manufacturer of fiber
optic components for telecommunica-
tions. The grant was used to establish the
Fitzpatrick Center for Photonics and
Communications.

Duke is convinced that photonics as a
field requires a new kind of workforce. To
make the transition from university to
industry, students must be familiar not
only with the principles of photonics, but
also with material science and device
integration. They need a systems perspec-
tive. In a marketplace that is already
decidedly global in nature, they must also
be open to other cultures and capable of
living and working abroad.

Professor David Brady was recruited
from the University of Illinois at Urbana-
Champaign as the first director of the
Fitzpatrick Center. Brady is an interna-
tionally recognized leader in optical
imaging, three-dimensional (3D) video,
holography and ultrafast optical systems.
Research scientist Rachael Brady, David

Brady’s wife, was recruited to design and
construct a state-of-the-art visualization
laboratory, or virtual reality “CAVE,”
where advanced 3D displays of complex
data sets would enhance the research
capabilities of the interdisciplinary teams
working at the center.

Brady developed the center’s organiza-
tional structure: it has five laboratories,
one each for optical networks, optoelec-
tronic device integration, biophotonics,
quantum optoelectronics, information
processing and integrated sensing.

As of mid-2004, the school had
recruited a number of leading optical 

scientists and engineers,
including: April Brown, now
chair of the department of
electrical and computer
engineering (optoelectronic
detectors); Nan Marie
Jokerst and Martin Brooke
(3D optoelectronic device
integration), both of whom
came from Georgia Tech;
Joseph Izatt (biophoto-nics)
who came from Case
Western Reserve University;
Adam Wax (biophotonics)
from the Massachusetts
Institute of Technology;
Jungsang Kim (optical net-
works) from Lucent

Technologies Inc. and Jeff Glass (thin
film deposition and characterization)
also from Case.

In 2004, Duke hired David Smith
(optical systems) from the University of
California; Tomoyuki Yoshie (optical sys-
tems) from the California Institute of
Technology; and Adrienne Stiff-Roberts
(imaging) from the University of
Michigan. Chris Dwyer (DNA comput-
ing) was originally with the computer sci-
ence department at Duke.

Over the next four years, the univer-
sity plans to hire additional faculty in
optical systems, biophotonics and opto-
electronic devices to fuel research in the
five Fitzpatrick Center laboratories.

Working with professor Bob
Guenther, Duke and the Fitzpatrick
Center have established a graduate cer-
tificate in photonics and a photonics
technical concentration in the Masters of
Engineering Management (MEM) pro-
gram. MEM is a one-year professional
master’s degree program.

Today there are 30 undergraduate stu-
dents studying photonics at Duke and 70
graduate students working toward their
degrees at the Fitzpatrick Center. It is
expected that both programs will grow
over the next five to 10 years.
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Senior Amber Post talks with her advisor, Bob
Guenther, associate director of education for
the Fitzpatrick Center, about the optical
coherence tomography microscope she built.
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are studying photonics 

at Duke and 70 graduate
students are working
toward degrees at the
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“What differentiates us from
other photonics teaching institu-
tions is that we take a systems
approach,” says Brady. “We are far
more applications oriented, focus-
ing on creating new technology
such as optical medical diagnostics
or sensors arrays for national use.
We don’t focus on display systems
or semiconductor research as iso-
lated topics.”

The Fitzpatrick Center is
located in a 322,000 square foot,
$100 million construction— 
the Center for Interdisciplinary
Engineering, Medicine and Applied
Sciences (CIEMAS)—which opened in
August. CIEMAS brings together faculty
specialized in medicine, engineering,
science and the arts to conduct interdis-
ciplinary research in biophotonics, bio-
engineering, biologically inspired
materials and material systems, inte-
grated sensors and simulator networks.

The facility will offer a suite of tools to
foster international research, including:
the Elizabeth and Gary Dickinson Arcade
for Advanced Visualization (directed by
Rachel Brady); a state-of-the art
nanofabrication, characterization and
testing facility (designed by Mark Walters
and Nan Jokerst, its director) and the
Lenihan Innovation Learning Laboratory
for undergraduate design projects.

A major goal for the university is
preparing engineers for the interna-
tional photonics industry. “The low
numbers of engineers produced by U.S.
universities should be a national scan-
dal,” Brady says, “particularly in com-
parison with countries like Taiwan,
where 50 percent of undergraduate
degrees are in engineering.”

“I believe that in this century, we will
become a global society,” says Brady. “Our
job is to prepare students by ensuring
they have a global perspective.” To that
end, we have established formal relation-
ships for student and faculty exchange
with the University of St. Andrews in
Scotland and National Chiao Tung
University in Taiwan. Planning is in the
early stages to extend these relationships
to Trinity College Dublin—where the
provost, John Hegarty, is an internation-
ally recognized researcher in optics and
photonics—and to other institutions.

“The faculty and student exchanges
will not be tied to specific research 
projects,” says Brady, who uses video-
conferencing to “bring international
partners to North Carolina” for weekly
staff meetings. “Exchanges are a means to
give students and faculty the interna-
tional context they need to be successful.”

Industry has contributed more
than $11 million to Duke for
equipment, research, faculty and
student support. Companies have
provided resources to establish
teaching labs for undergraduates
and are partnering with center
researchers and government agen-
cies on long-term projects.

The Fitzpatrick Center has
attracted a mix of companies
which includes multinationals,
startups, venture firms and spe-
cialty manufacturers. Five startups
have already evolved out of
research conducted at the

Fitzpatrick Center at Duke.
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