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The Hajim School Art of Science Competition 
drew a record 84 entries this year. 
Sarah Mossey, senior project manager in Creative Services, Office of University 
Communications, took first place with Taraxacum officinale—a dandelion with 
a vector overlay connecting the head of each cypsela of the seed head. The 
dandelion is a founding emblem of the University of Rochester. “The links between 
the cypsela begin to take on a greater meaning when seen in the context of the 
organic, interdisciplinary connections happening across the University every day,” 
Mossey explains.

The goal of the annual competition is to embody the beauty in engineering and 
science and, as Hajim Dean Wendi Heinzelman says, “to engage members of the 
community in looking at what they see every day in a new light.”

Philippe Maass ’20, an economics and political science major, won second 
place with Crocus vernus, whose petal “is an example of perfect symmetry in 
nature.”

Alyssa Ho ’21 and Maddie Sabatini ’21, both of optics, won third place with 
Kaleidoscope Eyes by viewing Christmas lights through diffraction grating. And 
Jose Zvietcovich, a PhD student in electrical and computer engineering, won 
the People’s Choice Award with A Universe in the Tip of the Human Eye—showing 
the intricate distribution of cells and collagen fibrils of various layers of the 
human cornea.

We extend gratitude to Edmund Hajim ’58, our school’s chief benefactor, whose 
generosity enabled us to double the prize money this year.
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As you will see on pages 12–13, 25 of 
our Hajim School faculty members have 
received one or more awards since our 
spring issue. This represents more than a 
quarter of our faculty and is the largest number 
of recipients ever highlighted in a single issue 
of Rochester Engineering (previously Full 
Spectrum). In fact, it nearly doubles the  
previous high.

We have a remarkable breadth and depth 
of talented faculty members. So, it is not 
surprising that this year’s awards run the 
gamut—from awards recognizing junior faculty 
for promising research at an early stage of 
their careers to awards recognizing senior 
faculty members for the stellar research they’ve 
compiled over many years.

I am especially pleased to see that seven of our 
faculty have been recognized for outstanding 
teaching and mentoring, particularly at the 
undergraduate level. 

I am also pleased to report that we are 
making steady progress in achieving 
greater diversity among our faculty. Three 
of this year’s four new faculty members are 
women (see page 12), giving us seven new 
women faculty members in the last two years. 
Like engineering schools all across the nation—
indeed STEM fields in general—we still have 
a long way to go to achieve a representative 
mix of women and underrepresented minorities 
among our students, faculty, and staff. But 
we’ve shown not only a commitment but an 
ability to make headway in this all-important 
area.

This is one of the reasons the American Society 
for Engineering Education (ASEE) recently 
included the Hajim School in its first cohort of 
Bronze Award engineering schools as part of 
its Diversity Recognition Program. This signifies 
that we are “among the nation’s leaders in 
inclusive excellence,” according to Gregory 
Washington, chair of the ASEE Engineering 
Deans Council.

And that is an award we can all take credit for!

Elsewhere in this issue, we look at Hajim 
inventors—faculty members who have 
achieved national recognition or helped the 
University achieve distinction through the 
patented technologies they have created.

Speaking of new technologies, what many 
are calling a “second quantum revolution” could
•  transform our computer systems, sensors, 

and communications;
•  create superconducting materials that could 

revolutionize the way we use and distribute 
energy;

•  shed new light on the formation of planets 
and other astronomical bodies; and

•  even achieve sustainable nuclear fission in 
the lab.

On pages 6–8, we report on several of our 
Hajim School researchers who are doing 
exciting work in this area. 

Another new frontier is opening up in AR/
VR—not just as a gaming experience but as 
an area of technology that could transform 
everything from education to entertainment to 
health care. Hence AS&E’s desire, working with 
the River Campus Libraries, to create Studio 
X—an “on-ramping space” where students and 
faculty can learn more about AR/VR’s exciting 
possibilities. This is an important area of 
research for the Hajim School; Studio X will be a 
wonderful way to prepare Hajim School students 
to take rigorous classes and participate in AR/
VR-related research. You can read more about 
the planning of Studio X—and why outside 
funding is important—on page 9.

Our Meet the Team profile features Emma 
Derisi, who is doing an outstanding job as a 
student advisor and as the leader of our Grand 
Challenges Scholars program. She shares her 
thoughts on why the program is important and 
where it is headed.

Last, but not least, we report on a welcome 
visit by Nobel laureate Donna Strickland 

’89 (PhD) and hear some sage advice from 
Danny Sabbah ’74, ’81 (PhD), this year’s Hajim 
School Distinguished Alumnus Award recipient.

Read on!

Your dean,
Wendi Heinzelman

DEAN’S MESSAGE

It is always a source of pride  
to recognize our faculty members 
for the awards they receive. And 
never more so than this year!
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It took a while for Emma Derisi to find her  
career path.

But it has led her exactly where she wants 
to be. As a Hajim School academic counselor 
and director of the Grand Challenges Scholars 
Program, she’s helping students connect their 
experiences into stories they can be proud of 
telling.

Derisi, who grew up in Rochester, was a first-
generation college student. “Going through high 
school and college, I never really had a clear 
path for what I wanted to do with my life. I relied 
heavily on my school counselors, and I made a 
lot of detours along the way to where I am now,” 
she says.

Fresh out of the State University of New York at 
Albany with a psychology degree, Derisi initially 
worked in hotel management. “I thought that 
would be a great field for me because I was 
curious about the world and knew I could move 
around and meet interesting people.” She helped 
run a lodge in Katmai National Park and Preserve 
in Alaska and then continued working in hotel 
management in Washington, D.C. She later settled 
in San Francisco and tried other careers along 
the way.

“I liked all of it, but nothing felt like an exact 
fit,” she says. “I always had in the back of 
my mind that I wanted to be a counselor—I 
guess because of my own experiences and 
struggles. One of my strengths is seeing 
things in others that they don’t yet fully see 
in themselves and bringing it out. That is a 
big part of working with students who are 
creating the adult version of themselves.”

She came back to Rochester and enrolled in 
SUNY College at Brockport’s master’s degree 
program in counselor education. Moving with her 
husband as his company relocated him all over 
the world, Derisi began to compile a broad range 
of experiences in higher ed counseling. She was 
an assistant dean at Richmond, the American 
International University in London, England, and 
a counselor at Norwalk (Connecticut) Community 
College. She then worked and volunteered at 
the international school and EducationUSA in 
Buenos Aires, Argentina, helping students apply to 
universities in the United States.

By 2015, with two young sons, she 
and her husband decided to settle 
in Rochester. Her current job with 
the Hajim School was a good fit 

“because it required something from 
every part of my diverse experiences. 
It fit with my story.”

Her Hajim duties also include 
managing international experiences 
other than study abroad and 
overseeing industry practicum and 
co-op programs. But advising the 
Grand Challenges Scholars brings 
her the greatest satisfaction.

Under her direction, the Grand 
Challenges Scholars Program has 
blossomed. Adopted by the Hajim 
School two years ago, the National 
Academy of Engineering program 
identifies 14 grand engineering 
challenges for the 21st century. 
A scholar addresses one of the 
challenges through a combination 
of a hands-on project or research, 
interdisciplinary study, global 
experience, entrepreneurship, and 
service.

Thirteen students have successfully completed the 
program; 55 are enrolled or interested.

“They are incredible students,” Derisi 
says. “They are ‘big picture’ thinkers who 
understand how all the different pieces of 
what they have done as an undergraduate 
fit together. Through this program, they can 
articulate it as their personal narrative. My 
role is to help them craft a narrative that 
puts it all together and to provide access to 
opportunities to fill in the gaps of their story.”

Those opportunities include workshops, team 
competitions, summer programs, international 
conferences, and two new writing courses that 
serve as portals to the program.

Next on her list is forging study abroad 
connections for her students at other Grand 
Challenges Scholars universities around the world. 
She would also like to connect her scholars with 
research opportunities at the various national 
laboratories, such as Lawrence Livermore and 

Oak Ridge. The labs tackle many of the 14 
grand challenges and are eager to recruit young 
researchers for potential careers.

Upon successful completion of the program, 
each student receives a medal from the Hajim 
School and recognition from the National 
Academy of Engineering. But “the real value of 
the program is the self-reflection that it requires 
and understanding the interlocking pieces of 
everything you do,” Derisi says. “As you grow, it is 
important to connect the threads in your life in a 
meaningful way and a make a story out of it that 
highlights your strengths. This adds value to what 
you’ve done.”

In her own life, the continuing thread is “helping 
people find out what they’re good at,” Derisi 
says, “and part of that comes from my own early 
struggles to discover that in myself. I wouldn’t 
trade that time, because it gave me a lot of 
experiences to draw from, and that process was 
great training for the counselor I am now.”

MEET THE TEAM

Helping Others Create Their Stories
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Chemical engineering student Joanna Chavez ’21 
(left) worked this summer with Michael Klaczko, a 
first-year PhD student in chemistry, to develop and refine 
a potassium electrode sensor in the lab of James McGrath, 
professor of biomedical engineering. The sensor would 
enable EMTs to quickly make a life or death determination 
if electrocardiogram readings are caused by heart failure or 
hyperkalemia—high potassium levels.

“Right now, I’m like an assistant to Michael. I watch him 
reading the papers and setting up the experiments, and I 
admire him,” says Chavez, a first-generation college student 
and Kearns Center Scholar from Matamoros Tamaulipas, 
Mexico. “Hopefully, one day I’m going to be reading 
the papers and setting up the experiments. And that is 
amazing.” 

Several of the 90 Hajim School senior design projects 
this year benefited the Rochester community—especially 
programs that serve children. The mechanical 
engineering design team of Seth Schaffer, Catherine 
Mawn-Mahlau, Matthew Sperr, Hunter Phinney, and 
Benjamin Hoog came up with the Kinetic Ball Machine 
(below) for the young patrons to interact with at the 
children’s section of the Central Library of Rochester and 
Monroe County on South Avenue downtown. “The kids are 
going to love it,” says Tonia Burton, children’s services 
consultant for the library.

Hands On The best prepared engineering students are those who  
apply what they learn in the classroom to “real-world” 
challenges through senior design and hands-on research. 
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Not long ago, the notion that you could encode 
information on a single photon and then send it 
to its “entangled” partner over vast distances—
completely secure from hacking—would have 
seemed like science fiction.

Not anymore, thanks to the “weird” ways that 
photons, electrons, phonons, mesons, and other 
subatomic particles behave. (See “Quantum 
Weirdness” on next page)

The fact that electrons can act like particles one 
instant, then more like waves the next—or that 
photons can be “entangled” over vast distances—
enable Hajim School researchers to explore 
technologies and devices that could transform our 
quest for
•  ever faster computing systems
•  more finely tuned sensors
•  secure communications, banking, and electoral 

systems.

Quantum principles also underlie key aspects of 
the Laboratory for Laser Energetics’ burgeoning 
High Energy Density Physics (HEDP) initiative led 
by Gilbert “Rip” Collins, LLE’s associate director 
for science, technology, and academics and Dean’s 

Professor of Mechanical Engineering. Collins joined 
LLE two years ago after leading the high energy 
density physics program at Lawrence Livermore 
National Laboratory. The Rochester initiative 
includes several other Hajim faculty members 
working in collaboration with LLE scientists and 
with researchers from other institutions. LLE’s 
high-powered Omega laser enables scientists to 
recreate the extreme pressures that
•  help explain the formation of exoplanets and 

other astronomical bodies
•  create novel materials
•  may one day allow researchers to achieve 

controlled fusion in the lab as a source of energy.

Scott Carney, director of the Institute of Optics, is 
quick to note that “this is not the first quantum 
revolution.” That occurred with the emergence of 
atomic physics and optical physics, which in turn 
enabled the development of the semiconductors 
that are “at the heart of all modern technology.”

The wide range of possible applications from 
a second quantum-based revolution has led to 
major funding opportunities from federal research 
agencies such as the National Science Foundation 
and the Department of Energy.

In May, the AS&E dean’s office of research 
helped bring together nearly 30 Rochester-
area faculty and industry representatives at a 
workshop to explore possible collaborations 
in pursuit of National Science Foundation 
Quantum Leap funding. The focus was on such 
applications as interferometry, sensors, and 
imaging for multiparameter estimation. More 
than a third of the participants were from 
the Institute of Optics and the Department of 
Electrical and Computer Engineering.

DIAMOND CELL ANVILS TO ‘TWISTED LIGHT’

Here is a sample of how Hajim School researchers 
are exploring quantum-related science and its 
applications:

Ranga Dias, an assistant professor of 
mechanical engineering and a member of the 
HEDP initiative, uses a diamond anvil cell (DAC) 
to synthesize novel quantum materials with 
exotic electronic properties. A DAC consists of 
two diamonds placed opposite each other with a 
gasket in between. It can squeeze atoms so tightly 
together it alters the properties of the materials 
in fundamental ways. “At very high pressures, the 

H A J I M  R E S E A R C H E R S  E X P L O R E 

Ranga Dias doesn’t use high-power lasers 
to change matter, and he doesn’t try to 
do it in mere millionths of a second. The 
assistant professor of mechanical engineering 
and physics uses diamonds instead, in 
experiments that can stretch over days, even 
months. Diamond anvil cells—basically two 
diamonds placed opposite each other with 
a gasket in between—allow Dias and his 
students to gradually compress tiny amounts 
of hydrogen-rich materials within equally tiny 
spaces, forcing the atoms in those materials 
to squeeze more and more tightly together 
and altering the properties of those materials 
in many fundamental ways.

 Q U A N T U M  F R O N T I E R S

Continued on page 8
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Artist’s rendering of a 2D 

material undergoing phase 

change using a transistor-

scale platform developed 

in the lab of Stephen Wu, 

an assistant professor of 

electrical and computer 

engineering and of physics. 

ILLUSTRATIONS BY MICHAEL OSADCIW/UNIVERSITY OF ROCHESTER 

Q U A N T U M  “ W E I R D N E S S ”

Quantization: Electrons don’t slide 
smoothly from one orbit to another; 
they do it instantly, spending no time 
in between. These quantum hops 
along a fixed set of energies can be 
very useful for encoding information 
in the binary digit system of 0s and 1s 
that computers use to process data. 
A lower-energy state of an atom can 
represent a 0, and a higher-energy 
state can be a 1.

Superposition: Remarkably, it is 
possible for a quantum object to be at 
an energy state of 0 and 1 at the same 
time. As a result, quantum bits (qubits) 
can be used to process larger amounts 
of information much more quickly than 
traditional bits. However, even stray 
noise can alter the superpositions, 
causing errors that can be tricky 
to correct. Measuring an ion—or 
otherwise disturbing it—destroys the 
superposition, forcing the ion to be in 
a 0 or 1 state. This decoherence is a 
major obstacle for quantum computing.

Entanglement: Even Albert Einstein 
referred to this as “spooky action at 
a distance.” Take an ion acting as a 
qubit in a superposition of 0 and 1 and 
entangle it with a second ion, also 0 
and 1. When one of them is measured, 
its superposition is destroyed, and 
it randomly collapses into a 0 or 1. 
Its partner ion will then be observed 
to have the same value, even if it’s 
halfway across the galaxy! This is 
extremely useful if you want to perform 
a mathematical computation to solve 
a problem. You can put each qubit 
into a superposition of different values 
and then search for the solution by 
measuring the qubits and looking at the 
different possible values of the qubits. 
And when you entangle more than 
two qubits, the system can perform 
exponentially more computations at the 
same time. But the more qubits there 
are, the faster they tend to decohere.

SOURCE: The Strange World of 
Quantum Physics, National Institute  
of Standards and Technology.
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H A J I M  R E S E A R C H E R S  E X P L O R E  Q U A N T U M  F R O N T I E R S  C O N ’ T

orbital wavefunction overlap between neighboring 
sites in a crystal increases, in turn increasing the 
ratio of kinetic to potential energy, providing a 
wealth of correlated electron phenomena,” Dias 
explains. This can result in superconducting 
materials that transmit electricity without any 
dissipation or loss. The challenge is to create 
materials that can do that at room temperature 
and at lower pressures, making them feasible 
to synthesize on a large scale. Dias will explore 
hydrogen-doped “graphite-sulfur” systems, 
for example, as part of a recently approved 
$4 million Department of Energy “Quantum 
Information Science” grant Collins is leading 
in collaboration with researchers at five other 
universities and Lawrence Livermore.

Qiang Lin, associate professor of electrical 
and computer engineering and optics and 
recent recipient of a prestigious Presidential 
Early Career Award for Scientists and Engineers 
(PECASE), is principal investigator of an NSF-
funded project with collaborators at three 
other universities, including MIT. The goal is to 
develop chip-scale multifunctional integrated 
quantum photonic processors. The processors 
would interface seamlessly with fiber-optic 
quantum channels for secure communication 
and distribution of quantum information between 
quantum nodes. His lab is also working on 

“extreme nonlinear photonics” that aim to use only 
photon-level energy to realize efficient and high-
speed logic gating, optical switching, wavelength 
routing, and circuit reconfiguration, which are 
crucial for future classical and quantum networks.

Robert Boyd, professor of optics, has played 
a key role in the development of metamaterials, 
whose properties can be tailored to perform 
specific tasks. His lab has used “twisted 
light” to increase the bit-carrying capacity of 
a photon. Currently he is exploring the use of 
epsilon-near-zero materials to create nonlinear 
photonic devices that could have game-changing 
implications: for instance, a solid-state system 
that could serve as a platform for all-optical 
computation and signal processing using only a 
few tens of photons.

Nick Vamivakas, a professor of quantum 
optics and quantum physics and dean of 
graduate education and postdoctoral affairs, 
develops technologies that produce quantum 
states of light. For example, he received an NSF 
CAREER award based on his lab’s success in 

trapping electrons in the defects (quantum dots) 
that form when thin layers of tungsten diselenide 
overlap. The electrons can then be coaxed to 
emit photons. If one of these photon-emitting 
nanostructures could be substituted in place of 
lasers in integrated photonic chips, Vamivakas 
says, “you could do things like computing and 
information processing that would be much faster. 
You could solve problems that you couldn’t solve 
with an ordinary electronic chip.”

QUANTUM COMPUTING:  
A DAUNTING CHALLENGE

Moore’s law famously predicted that the speed 
and capability of computers could be expected to 
double every two years as a result of increases 
in the number of transistors a microchip can 
contain. However, current technology—primarily 
using CMOS (complementary metal–oxide–
semiconductors)—is nearing the physical limits 
at which traditional transistors can be scaled 
down in size. Hence the interest in quantum 
computing, in which quantum bits (qubits) are 
manipulated to achieve an exponential speedup 
of computational performance.

The challenges are daunting: Current quantum 
computing devices can only operate at cryogenic 
temperatures. The qubits are highly sensitive; 
the slightest “perturbation” in their environment 
destabilizes them.

Stephen Wu, an assistant professor of electrical 
and computer engineering and physics, recently 
received a $1.5 million NSF Quantum Leap grant 
to combat decoherence through designing a 
topological qubit that is protected from external 
perturbation by the topological nature of its 
constituent elements. Using a transistor-like 
device his lab created, mechanical strain is 
applied to layers of 2D materials that are as 
thin as a single atom to control and utilize the 
topological and superconducting nature of these 
materials to construct protected quantum bits. 
The topology of the materials provides greater 
stability for the highly sensitive qubits, mitigating 
the decoherence that poses a major obstacle to 
quantum computing.

William Renninger, an assistant professor 
of optics, explores “quantum wires” as a more 
efficient way to convey quantum information from 
one qubit to the next. “When you say ‘wire’ to 
a layperson that sounds like a strand of copper 

wire,” Renninger says. Instead, he investigates 
acoustic waves in crystalline materials as a link 
between multiple local qubits and optical waves 
for secure, long-distance transfer of information. 
One challenge is in creating acoustic waves 
that last long enough to link effectively with the 
qubits and the optical waves; another is finding 
versions of acoustic waves that are better suited 
for connecting to qubits. But the payoff could be 
a technology that “could significantly enhance 
the capabilities of quantum computers and 
networks.”

Eby Friedman, a Distinguished Professor of 
Electrical and Computer Engineering, is not 
convinced that CMOS will be easily replaced. 

“The catch is, today people can build [CMOS] 
chips with many billions of transistors. How 
do you compete with that?” So, even as his 
lab explores “post-CMOS” and “beyond-CMOS” 
technologies—such as single flux quantum 
computing—he’s also working on ways to 
improve the performance of CMOS itself. 
Designing better magnetic tunnel junctions, a 
beyond-CMOS technology, would enable MRAM, 
a form of magnetic data storage, to be integrated 
on-chip with CMOS, replacing DRAM. MRAM 
would eliminate much of the leakage power that 
currently dominates CMOS power dissipation, 
Friedman says. “If you can enhance CMOS, 
complement it with a niche technology that does 
things that CMOS currently cannot do, that gets 
interesting.”

Continued from page 6

This story illustrates one example of the vital 
impact that each gift to the Hajim School has 
on its students, faculty, staff, and programming. 

Learn More about Giving
Tyrone Jimmison, executive director 
of advancement, Hajim School of 
Engineering & Applied Sciences
tyrone.jimmison@rochester.edu
(585) 273-5901

Bloch Alumni and Advancement Center 
300 East River Road 
Box 278701 
Rochester, NY 14627

EVERY GIFT  
MAKES A 
DIFFERENCE
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Imagine a place on the River Campus where 
engineering students could design and 
build digital structures, in which they could 
climb staircases and sit on furniture. Where 
anthropology students could visit ancient 
cities to understand life in the time and 
place they are studying.

In other words, imagine a place where students 
and faculty alike could explore extended reality 
(XR), including the AR/VR technologies that many 
of their University colleagues are already using, 
in ways that could transform everything from 
education to entertainment to health care.

Studio X will be that place, occupying 3,000 
square feet on the first floor of Carlson Library 
beginning in fall 2020.

“Studio X will be an on-ramping space, where 
students who primarily know AR/VR through apps 
and video games can learn about other possible 
applications of the technology,” says Emily 
Sherwood, director of the River Campus Libraries 
Digital Scholarship Lab. “It will be a place where 
they can do basic skill building so that they could 
take a class that uses AR/VR in a research-heavy 
way and be able to understand the concepts 
and terminology. Studio X will help prepare our 
students to work in a lab or to do an internship.

“We’re hoping it becomes an  
on-ramping experimentation space 
for faculty and staff as well.”

The planning for Studio X is an indication of the 
growing priority the University places on AR/VR 
research and scholarship. About 60 University 
faculty members in 16 departments—many of 
them in the Hajim School—are already using 
these technologies in their classrooms and 
labs. And an AR/VR research initiative involving 
not only the University of Rochester but also 
RIT and major corporations, has been launched 
through the office of the dean for research in Arts, 
Sciences & Engineering.

A steering committee, which included students, 
library staff, and faculty members, surveyed AR/
VR spaces at other universities. They range from 
large, multiprogram centers occupying entire 
buildings to smaller “pop-up” maker spaces that 
put the technology in place and then leave it 
to students to “go at it,” says Lauren Di Monte, 
director of research initiatives for River Campus 
Libraries. Di Monte also organized design 

“charrettes”—workshops where University of 
Rochester students, staff, and faculty could say 
how they think the space should be used.

“We determined that the best fit for what our 
people need is a space with technology in 
the room to get people working,” Di Monte 

says. “But not just ‘here’s the technology; 
have at it,’ because we know that doesn’t 
work. What works is creating a space and 
program with deep connections to AR/VR 
work already happening at the University 
and to courses and to the expertise we have 
at the libraries.”

Another important takeaway from the workshops: 
Students want to be involved in the operation 
of the center, and they want to learn from each 
other, Di Monte says.

So, the planning for Studio X envisions a yearly 
cohort of five to six student scholars who will do 
in-depth projects in the space, gaining research 
experience that they can then pass along to their 
peers.

River Campus Libraries is providing the space; 
Arts, Sciences & Engineering is collaborating 
with the Libraries to provide support for two 
new staff members—an immersive technologies 
librarian to help with developing workshops and 
other programs and a technical specialist to 
assist with the hands-on modeling and software 
development.

Studio X is more than a dream. It is a concrete 
plan. But outside funding is needed to bring it to 
life. The project will cost between $1 and $1.5 
million for

•  Building the space and equipping it with 
technology. Naming opportunities are available 
for Studio X and its interior spaces, including 
the project room, collaboration rooms, and a 
learning hub.

•  An endowment to support continued technology 
updates and replacements, which are 
estimated to be $35,000 annually.

•  An endowed research fund to support the 
cohort of student scholars.

In the meantime, River Campus Libraries is 
planning exploratory AR/VR workshops to start 
garnering the interest of students, faculty, and 
staff ahead of time, says Sherwood. “We want 
people to experience the technology, explore 
what it can do, and showcase what is already 
being done on campus. Even before we have a 
space, we want to start building that capacity and 
community.”

For more information about how you can 
help support Studio X, contact

Pamela Jackson, senior director of 
advancement, River Campus Libraries 
pamela.jackson@rochester.edu
(585) 276-5731

Derek Swanson, associate director for 
advancement, Hajim School of Engineering  
& Applied Sciences
(585) 273-1341 
derek.swanson@rochester.edu

Studio X

Sabastian Abelezele ’20 of mechanical 
engineering, a participant in the Ghana 
field school, has helped survey historic 
European forts along the coast of 
Ghana. Here he uses a virtual reality 
headset during a meeting of a digital 
archaeology workgroup led by Michael 
Jarvis, an associate professor of 
history, brainstorming ways to use a 
digital model of Elmina Castle created 
by field school participants. 

A space that makes AR/VR accessible
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After finishing the equivalent of a master’s degree 
at the Institut D’Optique in France, Jannick 
Rolland set her sights on the United States to 
improve her English—and to resolve once and for 
all whether she should pursue dancing or science 
as a career.

She applied to the University of Arizona but was 
three points shy of passing the required oral 
language exam. She got on a plane anyway. After 

landing in Tucson, she marched to the admissions 
office and literally “talked her way” into the 
university. Within months she was encouraged to 
join the PhD program in optical engineering.

Rolland is now the Brian J. Thompson Professor 
of Optical Engineering at Rochester. She has 35 
patents to her credit and has been listed among 
eight women pioneers in augmented and virtual 
reality by the organizers of the world’s largest AR/
VR conference and expo.

She’s also the director of the Center for Freeform 
Optics, a federally supported collaboration 
involving Rochester, the University of North 
Carolina at Charlotte, and 18 companies and 
research institutes.

Freeform optics is an emerging technology that 
uses lenses and mirrors with freeform surfaces 
to create optical devices that are lighter, more 
compact, and more effective than ever before. 
According to Rolland, the technology “is poised to 
revolutionize instrumentation from space optics to 
microscopy.”

The strong “ecosystem” for biomedical 
development at Rochester has helped her refine 
the biomedical applications of a liquid lens 
technology she developed before she came to 
Rochester in 2009.

Rolland and her former PhD student Cristina 
Canavesi have cofounded LightopTech, a startup 
commercializing a portable device that uses a 
microscope with a liquid lens to image cells just 
below the surface of the skin, cornea, and other 
tissues. Among many possible applications, 
it could help surgeons determine if they’ve 
successfully removed all of a skin cancer—
without having to wait for the results of a 
traditional biopsy.

She’s had her share of inspirational colleagues. 
But for the “first time in my life,” Rolland says, 
she finds herself surrounded by colleagues “who 
share common interests with me.”

Read more about Benoit, Rolland, and four other 
Rochester women inventors at https://www.
rochester.edu/newscenter/rochester-women-
inventors-patent-holders-369392/.

TECH TRANSFER: HAJIM SCHOOL INVENTORS

Danielle Benoit says she was “always tinkering” 
as a kid growing up in Maine. She remembers 
tagging along at work with her father, a forester 
who worked essentially as a civil engineer, 
designing remote logging roads for his company. 

“I remember all the survey equipment and other 
gadgets he had. I thought that was really cool,” 
she says.

Benoit became the first student to graduate in 
bioengineering from the University of Maine and 
went on to earn a PhD in chemical engineering 
at the University of Colorado. As a postdoctoral 
researcher at the University of Washington, she 
developed a delivery system for nucleic acid  
drugs used in cancer therapy.

Benoit says the close proximity of the Medical 
Center was “critical” in her decision to accept a 
faculty position in the Department of Biomedical 
Engineering at the University of Rochester in 
2010. So, too, was the number of women in the 
department.

“It wasn’t just women who were junior faculty 
members but women who were senior and very 
well established and who had thriving research 
programs,” she says.

Working with Edward Puzas, the Donald and  
Mary Clark Professor in Orthopaedics at the 
University’s Medical Center, Benoit and members 
of her lab designed a nanoparticle-sized polymer 
drug-delivery device that could be loaded  
with therapeutic drugs to enhance the bone 
rebuilding process—in the case of a fracture— 
or to boost the performance of cells that aid in 
bone formation—in the case of osteoporosis 
or chronic bone thinning. The result was one of 
nine approved or pending patents Benoit has 
coauthored.

Benoit, now a full professor, is dedicated to 
mentoring her students—the PhD students in her 
lab as well as more than 80 undergraduates she 
has mentored since arriving at Rochester—in how 
to disclose technologies developed in an academic 
lab and how to secure patents for them. “That’s 
critical if we want to see what we have developed 
become a product that’s going to help people,” 
she says.

According to a World Intellectual Property Organization survey of academic institutions worldwide, the University of Rochester ranked 
among the top five academic institutions in the United States and top 40 worldwide for the percentage of women patent applicants from 
2011 to 2015. Two Hajim faculty members—Jannick Rolland and Danielle Benoit—were included in a University Communications project 
looking at six women inventors who have helped the University achieve this distinction.

WOMEN OF INVENTION
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Since 2016, four Hajim school faculty 
members have received national recognition 
for their inventions. 

Kevin Parker, the 
William F. May Professor 
of Engineering and dean 
emeritus, was named a 
fellow of the National 
Academy of Inventors (NAI) in 
2016 for discoveries widely 
applied in medical imaging 
and image processing. They 

include the Blue Noise Mask half-toning technique—
one of the most lucrative inventions in University 
history—and inventions that helped launch the field 
of sonoelastography, which offers novel ways to 
measure tissue stiffness.

Wayne Knox, professor 
of optics, was named 
a fellow of the NAI in 
2017 for inventions in 
telecommunications, fiber 
optics, optical switching 
systems, and ultrafast lasers. 
He coinvented a potentially 
game-changing way of 

correcting vision by noninvasively modifying the 
cornea with femtosecond lasers, which has led to 
the creation of a startup company, Clerio Vision Inc.

Ching Tang, professor 
emeritus of chemical 
engineering, was inducted 
into the National Inventors 
Hall of Fame in 2018 for 
his role in discovering 
and developing organic 
light-emitting diodes 
(OLEDs)—the thin-film, light-

emitting technology now widely used in computers, 
smartphones, and televisions. This year he was also 
awarded the prestigious Kyoto Prize for this work.

Jim Zavislan, associate 
professor of optics, was 
named a fellow of the NAI 
in 2018 for optical systems 
that have protected the 
integrity of the ballot box, 
helped preserve great works 
of art, and allowed surgeons 
to determine at the time 

of surgery if they’ve successfully removed a skin 
cancer. He is currently developing tools to assess 
the damage we do to our eyes by staring at mobile 
devices.

NATIONALLY-
RECOGNIZED 
INVENTORS

ARTS, SCIENCES & ENGINEERING
Nick Vamivakas, a 
professor of quantum optics 
and quantum physics, was 
appointed dean of graduate 
education and postdoctoral 
affairs in Arts, Sciences & 
Engineering. He succeeds 
Melissa Sturge-Apple 
who was recently named 

vice provost and University dean of graduate 
education. “Building on the great work of Dean 
Sturge-Apple, I hope to find new mechanisms 
to support graduate students and postdoctoral 
researchers and develop recruitment strategies 
to continue to attract excellent students to the 
University,” Vamivakas says. He will also look to 
create professional development and networking 
opportunities for postdoctoral researchers.

GOERGEN INSTITUTE FOR DATA SCIENCE
Mujdat Cetin, an associate 
professor of electrical and 
computer engineering, 
was appointed the new 
interim director of the 
Goergen Institute for Data 
Science (GIDS) while the 
search for a permanent 
director continues. He 

replaces Ehsan Hoque, assistant professor of 
computer science, who served as interim director 
for 18 months. Cetin says his top priorities 
include building a community that more closely 
engages faculty with GIDS, exploring incentives 
and mechanisms GIDS might offer to encourage 
multidisciplinary collaborations among faculty, and 
being sure GIDS is “publicized well to the outside 
world.”

HAJIM SCHOOL DEAN’S OFFICE
Paul Funkenbusch, a 
professor of mechanical 
engineering and materials 
science, was appointed 
associate dean for education 
and new initiatives. He 
replaces Jim Zavislan, 
an associate professor of 
optics, who served in the 

position for six years. Funkenbusch will guide 
the school through its next ABET accreditation 
process. He is very interested in undergraduate 
education—how we get students in the door, how 
we keep them here, and how we enable them 
to succeed. He cares about access, diversity, 
and providing experiential opportunities to all 
undergraduates. He is excited about the prospects 
for renovating space in Gavett Hall for teaching. All 
four of his children, as well as his wife, are either 
current Hajim School students or graduates.

MATERIALS SCIENCE PROGRAM
Danielle Benoit, a 
professor of biomedical 
engineering, was appointed 
director of the materials 
science program. Benoit 
has a strong background in 
materials science. Her track 
record of collaborations 
with Medical Center, Hajim 

School, and Department of Chemistry faculty will 
enable her to pull together principal investigators 
from multiple disciplines to bring exciting new 
research focuses to the program and generate 
new collaborative, multidisciplinary projects. 
One of her goals is to make participation in the 
program as rewarding as possible for faculty and 
students alike.

ADVANCEMENT
Tyrone Jimmison has 
been appointed executive 
director of advancement 
for the Hajim School. 
Jimmison served as director 
for philanthropy at the 
University of Washington 
School of Medicine since 
2015. Previously, he served 

as the associate director for development at the 
University of Texas, Austin. He also held roles in 
annual giving and admissions at Texas Christian 
University and worked in admissions at John 
Carroll University before joining TCU. Jimmison 
brings an accomplished record in securing major 
and leadership gifts, developing division strategic 
plans, and working with faculty and volunteer 
boards.

DEPARTMENT OF MECHANICAL ENGINEERING
Renato Perucchio, a 
professor of mechanical 
engineering, is the 
new chair of that 
department, replacing 
John Lambropoulos, who 
stepped down after a 
transformational 12 years 
leading the department. 

Perucchio, the program director of the 
archaeology, technology, and historical structures 
(ATHS) program, launched the Ghana field school 
three years ago. As chair he would like to explore 
ways to enroll employees from local industries as 
part-time master’s students and to encourage a 
strong sense of ethics in engineering students.

NEW LEADERS
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Govind Agrawal, 
the James C. Wyant 
Professor of Optics, 
was awarded the 
2019 Prize for Applied 
Aspects of Quantum 
Electronics and Optics 
from the European 
Physical Society and 

its Quantum Electronics and Optics Division. 
He was also the 2019 recipient of the Max 
Born Award from the Optical Society (OSA).

Hussein Aluie, 
assistant professor 
of mechanical 
engineering, received 
an Early Career 
Research Award from 
the Department of 
Energy.

Danielle Benoit, 
professor of biomedical 
engineering, was 
inducted as a fellow 
in the American 
Institute for Medical 
and Biological 
Engineering (AIMBE). 
She also received the 

College Award for Undergraduate Teaching 
and Research Mentorship and was selected 
for Drexel University’s Executive Leadership 
in Academic Technology, Engineering and 
Science (ELATES at Drexel) program.

Mark Buckley, 
associate professor 
of biomedical 
engineering, received 
the David T. Kearns 
Faculty Mentoring and 
Teaching award.

Laurel Carney, 
the Marylou 
Ingram Professor 
in Biomedical 
Engineering, received 
the David T. Kearns 
Faculty Mentoring and 
Teaching award.

Gilbert “Rip” Collins, 
Dean’s Professor of 
Mechanical Engineering 
and associate director 
for science, technology, 
and academics at the 
Laboratory for Laser 
Energetics, received 
the 2019 Bridgman 

Award from the International Association for 
the Advancement of High Pressure Science 
and Technology (AIRAPT).

Marvin Doyley, 
professor of electrical 
and computer 
engineering, was 
selected for the initial 
cohort of fellows in 
the IAspire Leadership 
Academy, which helps 
prepare faculty from 

underrepresented backgrounds for leadership 
roles at colleges and universities.

Zhiyao Duan, 
assistant professor of 
electrical and computer 
engineering, received 
a National Science 
Foundation CAREER 
award.

George Ferguson, 
associate professor of 
computer science, was 
named Engineering 
Professor of the 
Year by the Student 
Association.

James Fienup, the 
Robert E. Hopkins 
Professor of Optics, 
received the Hajim 
School Lifetime 
Achievement Award.

COMPUTER SCIENCE

Fatemeh Nargesian has joined the 
department as a tenure-track assistant 
professor after completing her PhD at 
the University of Toronto, where she was 
a member of the Data Curation Group. 
Her research explores key challenges 
of data management: how to manage 
extremely large data repositories—a 
concept known as a “data lake”—so 

that information can be searched far more efficiently and can 
be better integrated. She has also researched ways of making 
Open Data accessible and usable for data scientists.

Adam Purtee, who received his PhD in 
computer science from the University 
in 2018, has joined the department as 
an assistant professor of instruction 
after serving as an adjunct instructor. 
His research interests explore artificial 
intelligence, in particular the areas 
of machine learning, as well as how 
computer systems understand and 

interpret natural language and how information about the world 
can be understood by computer technology. This fall he is 
teaching courses on artificial intelligence, computer networks, 
and introductory computer science.

ELECTRICAL AND COMPUTER ENGINEERING

Sarah Rose Smith joins the 
department as an assistant professor 
of instruction after completing her 
PhD in the department this spring. Her 
research explores the ways in which 
audio, particularly instrumental vibrato, 
reverberates as its signals are reflected 
and absorbed by objects and surfaces 
within a space. This fall she is teaching 

an introduction to audio and music engineering and an upper-
level (junior year) portfolio course, in which students complete 
a semester-long independent research or design project on an 
acoustical topic of their choosing.

MECHANICAL ENGINEERING 

Andrea Pickel joins the department 
as a tenure-track assistant professor 
after completing her PhD at the 
University of California at Berkeley. Her 
research focuses on using experimental 
and numerical methods to address 
fundamental problems in heat transfer, 
particularly at the nanoscale. The 
work has potential applications for data 

storage and the development of optoelectronic and integrated 
circuit devices as well as for advancing the understanding 
of nanoscale energy transport and conversion. She also is 
exploring ways to harness the unique properties of luminescent 
materials to develop better techniques for measuring temperature 
with nanoscale spatial resolution.

NEW FACULTY FACULTY AWARDS
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STAFF AWARDS

Qiang Lin, associate 
professor of electrical and 
computer engineering, 
received the Presidential 
Early Career Award for 
Scientists and Engineers 
(PECASE).

James McGrath, professor 
of biomedical engineering, 
received the 2019 Edmund 
A. Hajim Outstanding 
Faculty Award.

Duncan Moore, the 
Rudolf and Hilda Kingslake 
Professor in Optical 
Engineering Science and vice 
provost for entrepreneurship, 
received the IEEE-USA 
Entrepreneur Achievement 
Award for Leadership in 
Entrepreneurial Spirit.

Chris Muir, professor of 
mechanical engineering, 
received the Edward Peck 
Curtis Award for Excellence 
in Undergraduate Teaching.

Jannick Rolland, the Brian 
J. Thompson Professor of 
Optical Engineering, was 
named 2019 Alumna of the 
Year by the Wyant College 
of Optical Sciences at the 
University of Arizona.

Roman Sobolewski, 
professor of electrical and 
computer engineering, 
received the David T. Kearns 
Faculty Mentoring and 
Teaching award.

Ching Tang, professor 
emeritus of chemical 
engineering, received the 
Kyoto Prize.

Wyatt Tenhaeff, assistant 
professor of chemical 
engineering, received a 
National Science Foundation 
CAREER award.

Andrew White, assistant 
professor of chemical 
engineering, received the 
G. Graydon Curtis ’58 and 
Jane W. Curtis Award for 
Nontenured Faculty Teaching.

Jennifer Condit, the 
undergraduate program 
coordinator for the 
Department of Chemical 
Engineering, received the 
2019 Edmund A. Hajim 
Outstanding Staff Award.

Barbara Dick, the 
administrative assistant and 
undergraduate coordinator in 
the Department of Electrical 
and Computer Engineering, 
received the Dottie Welch 
Award.

Dustin Froula, senior 
scientist at the Laboratory for 
Laser Energetics, received the 
2019 John Dawson Award for 
Excellence in Plasma Physics 
Research from the American 
Physical Society.

Thomas Howard, assistant 
professor of electrical and 
computer engineering, was 
selected as a 2019 Wilmot 
Assistant Professor.

Henry Kautz, professor of 
computer science, received 
the 2018 ACM-AAAI Allen 
Newell Award.

Douglas Kelley, associate 
professor of mechanical 
engineering, received the 
David T. Kearns Faculty 
Mentoring and Teaching 
award.

Catherine Kuo, associate 
professor of biomedical 
engineering, was inducted 
as a fellow in the American 
Institute for Medical and 
Biological Engineering 
(AIMBE).

Amy Lerner, associate 
professor of biomedical 
engineering, was inducted 
as a fellow in the American 
Institute for Medical and 
Biological Engineering 
(AIMBE).
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During her week in Stockholm last December, 
Nobel laureate Donna Strickland ’89 (PhD) had 
to explain to her hosts why Americans would not 
be glued to their TV sets watching Nobel Prize 
coverage, as many Europeans would be.

“We care about the Oscars, we care about the 
Emmys, but scientists getting awards? Not so 
much,” she says.

That may be true generally but not at the 
University of Rochester and especially not at 
the Institute of Optics, where she received her 
PhD. Strickland’s alma mater gave her a hero’s 
welcome during her five-day visit to the campus 
during Commencement.

Strickland and her mentor, Gérard Mourou, 
a former Institute of Optics professor and 
scientist at the University’s Laboratory for 
Laser Energetics (LLE), were recognized 
with the 2018 Nobel Prize in Physics for 
revolutionizing the field of high-intensity 
laser physics. The “chirped-pulse 
amplification” technology they pioneered 
at the LLE was the basis of Strickland’s 
PhD dissertation and has enabled high-
powered lasers to be used for applications 
ranging from corrective eye surgery to 
understanding how stars and planets form.

During her visit, Strickland delivered the Clark 
Carroll Distinguished Lecture to a jam-packed 

audience of students, staff, and faculty members. 
At a reception afterward, she individually greeted 
students and other well-wishers who waited in 
line for a chance to shake her hand. She spoke 
at the unveiling of a plaque honoring her and 
Mourou in the Munnerlyn Atrium. She also spoke 
at the University’s doctoral ceremony, where she 
received the Rochester Distinguished Scholar 
Award. And then she delivered the College 
commencement address and received the 
University’s George Eastman Medal.

University officials are grateful that Strickland, 
now a professor at the University of Waterloo, has 
given Rochester due credit for her achievement. 
She even included University of Rochester’s 
interim president Richard Feldman, Institute of 
Optics director Scott Carney, and Laboratory for 
Laser Energetics director Mike Campbell among 
the 14 guests she was allowed to invite to the 
Nobel Awards Ceremony.

Carney says the recognition the institute has 
received is at least partly responsible for a record 
yield of students applying to its PhD program this 
year.

Equally grateful are students and recent 
graduates who had an opportunity to meet 
Strickland in person. Much has been made of 
the impact Strickland will likely have in inspiring 
other women to excel in STEM fields—and in 
serving as a role model for graduate students. 

There was clear evidence of that on the 
University of Rochester campus during 
her visit.

For example, optics alumna Sze Wah 
Lee ’18, now working as an optical 
engineer associate with Lockheed Martin 
in Orlando, Florida, returned to campus 

“because I knew that Donna was going to 
be here.

“One of the things with being a 
female in optics is not only are we 
outnumbered by men,” Lee said, 

“but it is also hard to find someone 
relatable to look up to.” She said 
she was inspired by Strickland’s 
lecture, especially when the 
Nobel laureate talked about how 
she considered quitting part way 
through her PhD.

Strickland described going back home to Guelph, 
Canada, and turning on a TV documentary about 
the National Ballet School of Canada. The ballet 
director said, “I tell every incoming class: ‘if 
you can imagine doing anything else, go do it 
because you won’t stay with this; it’s too hard.’”

“I thought ‘hmmm, every PhD student should hear 
that,’” Strickland related. “So, I sat there and 
thought ‘could I imagine doing something else? 
No.’”

“I think that’s a very important message for me,” 
said Lee, who met Strickland after the plaque 
ceremony—and walked away with the Nobel 
laureate’s autograph.

Strickland’s representation of optics to the 
world “has been like a beacon,” Carney says. 

“And the standard she has set is that it is never 
too early in your career to do great work.” He 
drew laughter at the plaque ceremony when he 
observed: “Those of you who do not know—but 
who are graduate students here and should 
realize—this was not just work done for a PhD 
but a first paper. And that’s now the expectation 
at the University of Rochester.”

Nobel laureate Donna Strickland ’89 (PhD 
optics) with Institute of Optics students 
and graduates at a ceremony to unveil a 
commemorative plaque in Munnerlyn Atrium.

A hero’s welcome for 
Donna Strickland
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Computer science wasn’t even a department 
when Daniel Sabbah completed his undergraduate 
degrees in mathematics and physiological 
psychology at the University of Rochester in 1974. 
And it was barely two years old when he came 
back for graduate school, specializing in artificial 
intelligence and computer vision. He completed his 
PhD in computer science in 1981.

“What we had not considered and were maybe 
a little naïve about in those early days was 
the potential impact we were going to have on 
society,” Sabbah told Hajim School graduating 
seniors at their diploma ceremony last spring. 

“Ethical application of software was never in the 
conversation.”

In the years since, digital search and social 
networking have had a “massive impact,” says 
Sabbah, this year’s recipient of the Hajim 
School Distinguished Alumnus Award. Massive 
interconnections and almost free communication 
and distribution of software will “redefine almost 
every industry and human interaction we know.” On 
the plus side, “we bridge cultures and time in a 
way we never imagined,” he says. “But, as we have 
seen, there are down sides. Much like any advance, 
it is a double-edged sword.”

Sabbah, who retired as CTO and general manager 
of IBM Cloud and Next Gen Computing in 2015, is 
particularly well qualified to step back and take an 
enlightened look at “what we have wrought.” For 41 
years he rose through the ranks at IBM, starting as 
director of its software technology research division. 
He played a key role in pioneering IBM’s meshing of 
open source and commercial software through such 
programs as Apache and Eclipse.

“A couple colleagues and I are thinking more deeply 
not only about what we are doing but also how 
we should be doing it and indeed whether we 
should be doing it,” Sabbah says. Not by joining 
the alarmists who “seem to harken the doom of 
mankind from ‘intelligent’ machines,” he adds. 
But instead by trying to be “precise, concise, and 
constructive” in helping to shape a framework for 

“more critical thinking about technology and its side 
effects.”

“We need innovation. We need you to innovate,” he 
told the graduating seniors. “But we need to thrive 
on constructive, positive innovation.”

“The University of Rochester was the core 
of my entire professional education, both 
graduate and undergraduate,” former 
IBM CTO Daniel Sabbah told Hajim School 
graduating seniors. “I was really lucky. It 
was intense, but, in the end, it made me 
unafraid to attack any and all aspects of 
my profession. Succeeding gave me the 
confidence and knowledge necessary to 
not be afraid to constantly innovate in 
a career focused on the evolution of my 
passion, which is software technology.”
 

His advice to the 
Class of 2019
Don’t go blindly forward in 
applying what you have learned.

Think hard about what you are 
doing and why.

Don’t think that just because you 
have a great idea it will be used 
that way.

Don’t wait for others to legislate 
away bad behavior. They usually 
do it by looking in the rearview 
mirror after the damage has 
been done.

Sabbah was selected as this year’s recipient of 
the Distinguished Alumnus Award in recognition 
of his thoughtful and enthusiastic engagement 
with the University of Rochester for many years 
as a volunteer and philanthropic leader. He has 
exemplified his passion and pride in his alma 
mater through his membership on several advisory 
boards, including the Hajim School Dean’s Advisory 
Council, the AS&E National Council, and the University 
Innovation Advisory Council, to name a few.

Daniel Sabbah ’74 ’81 (PhD) 

“We need innovation.  
We need you to innovate,” 
he told the graduating 
seniors. “But we need 
to thrive on constructive, 
positive innovation.”

selected as this year’s recipient of the Distinguished Alumnus Award
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Congratulations to Ching Tang
Barring a Nobel Prize, it would be hard to receive a 
greater distinction than the Kyoto Prize, Japan’s highest 
private award for global achievement in advanced 
technology, basic sciences, and arts and philosophy. 
Ching Tang, professor emeritus of chemical engineering, 
joins a distinguished list of Kyoto Prize recipients “who 
have contributed significantly to the scientific, cultural, 
and spiritual betterment of mankind.” Professor Tang 
is being recognized for his “Pioneering Contributions 
to the Birth of High-Efficiency Organic Light-Emitting 
Diodes (OLEDs) and Their Applications.” OLEDs use 
luminescent organic materials to make their own light. As 
a result, they are thinner, lighter, more energy efficient, 
and provide superior brightness and color compared 
to traditional liquid crystal displays (LCDs). They have 
helped spawn a multibillion-dollar industry for advanced 
lighting and displays; the technology is now widely used 
in computers, smartphones, and televisions.
Photo by Bob Marcotte/University of Rochester
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