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As technology has become increasingly pervasive in our society, it has 
made engineering hip. Students want to learn how to design and create. 
Expanding our course offerings to welcome students from other majors diversi-
fies our classrooms and fosters creativity. Some of these students will even be 
inspired to double major, change majors, or pursue a minor. Engineering and 
applied science plays a crucial role in what has been labeled the innovation 
economy. Our nation depends upon innovation to expand our GDP, create jobs, 
and ensure our standard of living. An education in engineering is an investment 
in the future of our nation, and we need to create programs for students from all 
majors to pursue such educational opportunities.

I think you will agree that engineering schools, nationwide, need to make 
part of their curriculum available to students from other majors if we 
expect the public to better understand our profession and address soci-
etal challenges from an engineering perspective. If high school students are 
seldom exposed to engineering, it becomes more important to provide such 
opportunities for college students. I’m pleased to report that the faculty here in the 
Hajim School has enthusiastically accepted the challenge of providing opportu-
nities in engineering education for students from all majors on our campus.

To that end, we have introduced a portfolio of introductory engineering 
courses this year for incoming freshmen, and we also have opened the 
courses to students outside of engineering. All of the approximately 250 
incoming Hajim School freshmen enrolled, and I’m especially pleased to report 
that we saw an additional 90 students from outside of the Hajim School enroll. 
I know they will gain a greater understanding of engineering from courses such 
as Introduction to Biomedical Engineering, Green Engineering for a Sustainable 
Environment, Introduction to Digital Music, The Engineering of Bridges, Introduc-
tion to Optics, and Loudspeaker Design.

As you’ll see in the articles in this newsletter, we are expanding programs 
for our students so that they can gain a comprehensive experience, from 
independent research to opportunities to compete in entrepreneurial and 
business plan competitions. At the University of Rochester, engineering is 
a hands-on, minds-on, full spectrum experience!

Sincerely,

Rob Clark
Professor and Dean
School of Engineering and Applied Sciences

Nature has always astounded the scien-
tifically inclined with the complex yet 
elegantly simple beauty of its design. 
Sometimes the image that one sees 
looking through a microscope lens or 
out into space is just as aesthetically 
pleasing as a Monet or a Rembrandt. 
It was with this idea in mind that the 
Hajim School hosted a booth full of 
engineering art at Rochester’s premier 
art and craft showcase, the Clothesline 
Festival, in September. It was a first both 
for the school and the festival, and its suc-
cess has encouraged its founder, Dean 
Clark, to make it an annual tradition.

The Clothesline Festival takes place 
every fall on the lawn of the University’s 
Memorial Art Gallery. Hundreds of 
painters, glass artists, jewelry makers, 
and others set up booths to display 
their craft to the thousands of people 
who attend.

Clark held a contest and asked students, 
staff, and faculty to submit anything 

they could think of that embodied the 
beauty in engineering and science. 
Submissions were extremely varied— 
from the nanoscale to the macroscale. 
The winners were awarded cash prizes, 
and some of the standouts were blown 
up, printed, and displayed in the booth. 
Here are the top three prize winners.

1st Place: Sarah Walters—A photo 
micrograph taken using Nomarski 
microscopy at 1,000-times magnifica-
tion. Each of the five defects is caused 
by cleaning-induced delamination of a 
multilayer dielectric thin-film coating.

2nd Place: Weiqiang Wang—A scan-
ning electron microscope image of the 
self-organization patterns of cadmium 
oxide (CdO) grains. Circular-shaped CdO 
aggregates are composed of numerous 
submicron grains.

3rd Place: Brian McIntyre—A Mon-
arch butterfly egg casing, taken with a 
scanning electron microscope.

engineering for art
 and art for engineering

A MESSAGE FROM THE DEAN

1st Place: Sarah Walters

2nd Place: Weiqiang Wang

3rd Place: Brian McIntyre
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Prior to 1987, doctors relied on X-rays, MRIs, and ultra-
sounds to capture images within the body. Among other 
things, the technology allowed physicians to detect an 
estimated 50 percent of cancers. While those approaches 
were useful in diagnoses, the University of Rochester’s  
Kevin Parker (electrical and computer engineering) point-
ed out, “It still meant we were missing half of all cancers.” 
So Parker and Robert Lerner (radiology) looked for a better 
way and launched the field of elastographic imaging, 
which takes advantage of the fact that tumors are harder 
and less elastic than healthy tissue in the body. By using 

sound waves, vibrations, and compressions, internal body 
images can be generated based on the varying degrees to 
which tumors and surrounding tissues are deformed. Their 
work made it possible, for the first time, to determine the 
hardness or softness of organs, tissues, and lesions.

The field of elastographic imaging has grown dramatically 
since Parker and Lerner came out with their first image 
more than 20 years ago. As a result, doctors today are able 
to identify 85 percent of all tumors; Parker expects to see a 
95 percent detection rate within five years.

1991Compression Elastography 
(Texas) An external force is applied, and the 
differences in tissue movement are measured. 
The technology is now in clinical trials for use 
in detecting breast cancer.

1995 Magnetic Resonance Elastography 
(Mayo Clinic) Magnetic Resonance Imaging (MRI)  
is used to measure tissue vibrations caused by 
low-frequency sound waves. This technique shows 
promise in detecting breast and prostate cancers.

1998 Shear Wave Imaging (France) An 
external vibrator produces a short burst of tone into 
the tissue. An ultrasound image is created from the 
way the body tissue is deformed.

2001Acoustic Radio Force Imaging (Duke) 
A pushing pulse of radiation force is applied, 
and the region of the body is mapped based on 
maximum displacement as points are successively 
pushed.

2004 Crawling Wave Imaging (University 
of Rochester) Image comes from slowly moving 
interference patterns (crawling waves) produced by 
two opposing shear vibration sources with a slight 
difference in frequency or phase.

2007Spatially Modulated Ultrasound 
Radiation Force (University of Rochester) A packet 
of waves, with a set wavelength, are launched deep 
within a tissue. The evolution of the waves as they 
propagate is analyzed to determine the local shear 
wave speed. This reveals the local stiffness of the tissue.

The elasticity conference website: www.elasticityconference.org/

“It’s very gratifying to see the technology grow from crazy 
ideas, to promising results, to scanners that provide new 
diagnostic results on today’s patients,” said Parker. “Twenty 
years seems like a long time, but, in some respects, the big-
gest results probably still lie ahead.”

The Underlying Principles
With conventional ultrasound imaging, high-frequency 
waves are introduced into the body tissue and an image is 
constructed based on the different lengths of time it takes 
the sound waves to return from structures in the body. Con-

ventional ultrasound images show the anatomy but cannot 
take into account the hardness of a tissue.

Elastographic imaging takes advantage of the Doppler ef-
fect, which is the difference in the frequency measurements 
of a moving wave—as evidenced by the change in pitch 
of a moving train whistle. A low-frequency shear wave is 
introduced into a targeted region of the body. Color Dop-
pler ultrasound is then used to measure the vibrating tissue. 
Since hard and soft tissues vibrate differently, hard tumors 
show up as dark areas on the created images.

Professor Parker’s website: www.ece.rochester.edu/html/people/Parker/Parker.html

1988 Vibration Elastography Imaging 
(University of Rochester) A low-frequency sound 
wave causes body tissues to vibrate. A color Doppler 
scanner measures the differences in how soft and 
hard tissues vibrate, creating images that show 
tumors as dark areas.

ELASTOGRAPHIC IMAGING 
    BEGAN AT THE UNIVERSITY OF ROCHESTER
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Last summer, Hannah Watkins ’11 spent 
her days working side-by-side with 
Danielle Benoit, assistant professor in 
the biomedical engineering depart-
ment, researching ways to better treat 
acute myeloid leukemia.

For Hajim School undergraduates 
like Watkins, involvement in research 
projects can be a defining experience. 
And, thanks to the support of the Xerox 
Foundation, the Hajim School, in part-
nership with the David T. Kearns Center 
for Leadership and Diversity in Arts, Sci-
ences, and Engineering, has been able 
to increase the number of students who 
conduct independent research through 
the Xerox Undergraduate Research  
Fellows Program.

The Xerox Fellowship gave Watkins, a 
biomedical engineering major, her first 
experience in a wet laboratory. A native 
of Kenai, Alaska, she had previously 
worked in a lab in Pittsburgh, Pa., but 
the research was computer-based in 
nature. In Benoit’s lab, Watkins gained 
firsthand chemistry experience and 
learned to operate many of the analyti-
cal tools used in the field. At each step, 
she was able to look to Benoit for guid-
ance and advice.

“The professors take a critical role in 
the program and become mentors for 
the students,” says Watkins, who plans 

to attend graduate school next fall. 
“The professors take a critical role in the 
program and become mentors for the 
students,” says Watkins, who plans to 
attend graduate school next fall. “Even 
though Professor Benoit is very busy 
with her work, she always made time 
for me—from writing letters of recom-
mendation for my graduate school 
applications to showing me how to do 
something in the lab.”

Since its inception in 2009, 30 students 
have participated in the program. Stu-
dents apply for the program as juniors 
and conduct research during the sum-
mer preceding their senior year, and 
many continue their research into the 
fall or spring semesters. Xerox Fellows 
receive a stipend as well as allowances 
for housing, travel, and meals during 
the summer. Because the program is 
housed under the Kearns Center, Xerox 
Fellows have year-round access to the 
many resources available through the 
center. In addition to staff support, 
fellows are eligible to take Graduate 
Record Exam (GRE) preparation courses 
and have access to mentoring and aca-
demic support.

“As a group, the Xerox Fellows are inter-
ested in solving big problems; they’re 
drawn to engineering because they see 
it as a way to make the world a better 

place,” says Beth Olivares, director of the 
Kearns Center. “The fellowship increases 
their research capacity and gives them 
the tools they need to make a differ-
ence.”

Like Watkins, Luis Soto ’11, an electrical 
engineering major and economics mi-
nor, also wanted to work on a research 
project before graduating. Working 
under Wendi Heinzelman, associate 
professor in the Department of Electri-
cal and Computer Engineering and the 
dean of graduate studies for Arts, Sci-
ences, and Engineering, Soto saw how 
electrical engineering research can have 
a multitude of applications in society.

For his project, Soto tested wireless 
sensor networks in energy-efficient 
communication devices. These types of 
devices, Soto explains, can be devel-
oped for use in traffic control systems, 
among other purposes.

Soto, a native of Bronx, N.Y., says that his 
time in the lab solidified his postbacca-
laureate goals.

“I plan to study engineering manage-
ment in grad school,” Soto explains. 
“The guidance and experience I gained 
working in the lab exposed me to the 
importance of academic research and 
will serve me well as a professional in 
the industry.”

XEROX FELLOWSHIP 
TURNS UNDERGRADS INTO RESEARCHERS

ENTREPRENEURSHIP 
DRIVES THE INNOVATION ECONOMY

Entrepreneurship competitions 
The Charles and Janet Forbes  
Entrepreneurial Competition awards 
cash prizes to winning start-up com-
pany designs. Focused specifically on 
technical or manufacturing businesses, 
it challenges engineering students 
to not only innovate in the scientific 
realm, but to take the steps to make 
their ideas a commercial reality.

The Mark Ain Business Model Work-
shop Series and Competition, held by 
the Simon School of Business, allows 
students to create a promising busi-
ness, hone their business model, and 
then put it to the test. Although it has 
a broader range of submissions, several 
engineering students have put forward 
successful entries. The winning team 

gets $10,000 to get their start-up off 
the ground.

Study programs
The Kauffman Entrepreneurial Year 
(KEY) is a tuition-free fifth year of study 
offered to selected undergraduate 
students to pursue entrepreneurial 
endeavors. KEY is designed to give any 
student with a good idea the oppor-
tunity to gain necessary expertise and 
experience in understanding markets, 
developing business plans, and partici-
pating in pertinent internships. 

For engineering graduate students, 
the Master of Science in Technical 
Entrepreneurship and Management 
(TEAM) is a degree program offered 
by the Hajim School of Engineering 
collaborating with the Simon Gradu-

ate School of Business. In as little as a 
year, students can gain the business 
expertise they need to combine with 
the technical cluster of their choice and 
achieve market success in the fast-
paced engineering industries.

Technology commercialization
The Technology Development Fund 
provides awards ranging from $40,000 
to $100,000 for projects that seek to 
commercialize and promote applica-
tions of technologies developed at 
the University of Rochester. The funds 
are available to graduate students as 
well as faculty members, postdoctoral 
researchers, and University employees 
who want to pursue commercial op-
portunities for their technical research 
and developments.  

Biomedical engineering students Sara Ripp ’10 and Kerry Wang ’10 
designed an arm brace for traumatic brain injury patients with hyperto-
nia, a side effect of TBI. They started a biomedical device company called 
ArmEmbrace around the product for their technical entrepreneurship 
course. They won first place in the Forbes Competition and then went on to 
make the finals of the Mark Ain Competition. “We learned a lot about the 
business aspects of the medical device field, and we gained a great amount 
of experience in giving technical and business presentations,” Ripp said.

Entrepreneurship Competitions

Daniel Abud is a graduate student in the TEAM program. He 
is working on commercializing two technologies: biobuta-
nol, a gasoline-engine biofuel, and the recycling of methane 
from wastewater into jet fuel. TEAM allows him to meet 
with venture capitalists, learn about the laws governing the 
energy industry, and meet other people who are interested 
in starting businesses.

Study Programs

Technology Commercialization
Chemical engineering professor Hong Yang is one of the first recipi-
ents of a grant from the Technology Development Fund. The $60,000, 
one-year grant will help his group test the durability of a new class of 
highly active catalysts for hydrogen fuel cells and develop process-
ing methods for production. These are two of the main technological 
challenges facing the new technology. Catalysts are necessary in fuel 
cells to speed up the reaction between hydrogen and oxygen that 
creates the power.

“The guidance and experience 
I gained working in the lab 
exposed me to the importance 
of academic research and will 
serve me well as a professional 
in the industry.”
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Brian J. Thompson Professor of 
Optical Engineering Jannick 
Rolland has developed an optical 
technology that sets a new gold 
standard for imaging under the skin’s 
surface. The aim of the technology is 
to detect and examine skin lesions to 
determine whether they are benign or 
cancerous without having to cut the 
suspected tumor out of the skin and 
analyze it in the lab. Instead, a roughly 
one-foot-long, cylindrical probe is 
placed in contact with the tissue,  
and within seconds, a clear, high- 
resolution, 3D image of what lies 
below the surface emerges.

The device accomplishes this using a 
unique liquid lens setup developed 
by Rolland and her team for a process 
known as optical coherence micros-
copy. In a liquid lens, a droplet of 
water takes the place of the glass in 
a standard lens. As the electrical field 
around the water droplet changes, 
the droplet changes its shape and, 
therefore, changes the focus of the 
lens. This allows the device to take 
thousands of pictures focused at dif-
ferent depths below the skin’s surface. 
Combining these images creates a 
fully in-focus image of all of the tissue 
up to one-millimeter deep in human 
skin, which includes important skin 
tissue structures. Because the device 

uses near infrared light instead of  
ultrasounds, the images have a pre-
cise, micron-scale resolution instead 
of a millimeter-scale resolution.

The process has been successfully 
tested on human skin in vivo, and sev-
eral papers on it have been published 
in peer-reviewed journals.

Rolland joined the faculty of the Hajim 
School’s Institute of Optics in 2009. 
She is a professor of optics and bio-
medical engineering and associate  
director of the Robert E. Hopkins 
Center for Optical Design and Engi-
neering.

A NEW AND POWERFUL METHOD FOR IMAGING 
BELOW THE SKIN USING A LIQUID LENS

A prototype device developed by Professor Jannick 
Rolland can take high-resolution images under the 
skin without removing the skin from the body.

jannick rolland

Esther Conwell, professor of chemistry, was awarded the National Medal of Science by  
President Obama. Professor Conwell is also a member of the National Academy of Sciences 
and the National Academy of Engineering. Her research explores how electric fields affect the 
movement of electrons in semiconductors.

Paul Ampadu, associate professor of electrical and computer engineering, has been elected 
to the Institute of Electrical and Electronics Engineers (IEEE) Circuits and Systems Society 
(CASS) Board of Governors to serve a three-year term that began in January. He specializes in 
reliable energy-efficient integrated nanoscale circuits, systems, and architectures.

Mark Bocko, Distinguished Professor of Electrical and Computer Engineering and professor  
of physics and astronomy, has been appointed director of the Center for Emerging and Inno-
vative Sciences (CEIS), a state-funded center based on the University of Rochester campus. The 
center promotes high-tech economic development through academic collaboration with local 
businesses. Bocko’s research includes sensors, music processing, and superconductivity, and his 
entrepreneurship includes founding ADVIS Inc., a rapidly growing high-tech, start-up company 
located in downtown Rochester.

Robert Clark, professor of mechanical engineering and dean of the Hajim School, has been 
elected a fellow of the American Association for the Advancement of Science (AAAS). He is 
an expert in dynamic systems and controls, acoustics, and nanoscience and nanoengineered 
materials, specifically the production of nanoscale materials and devices for biomedical  
applications.

Engin Ipek, assistant professor of electrical and computer engineering, has been chosen for 
a National Science Foundation CAREER award for his work on leveraging resistive memories 
to build a new class of scalable, power-efficient architectures. These grants support young 
scholar-educators as they begin their teaching and research careers.

Jannick Rolland, Brian J. Thompson Professor of Optical Engineering, associate director of  
the Robert E. Hopkins Center for Optical Design and Engineering, and professor of biomedical 
engineering, has been elected to the Optical Society’s board of directors. Her research  
addresses optical design, augmented reality, vision, and image-quality assessment.

Renato Perucchio, professor of mechanical and biomedical engineering and director of the 
Archeology, Technology, and Historical Structures program, has been awarded a 2010  
Goergen Award for Excellence in Undergraduate Teaching. His colleagues and students 
praised him for his passion for his subject, innovative teaching methods, and high standards. 
Perucchio’s research focuses on computational solid and structural mechanics and in the  
development of engineering practices in classical antiquity.

FACULTY AWARDS

Tom Foster, professor of imaging sciences; Duncan Moore, Rudolf and Hilda 
Kingslake Professor of Optical Engineering and vice provost for entrepreneur-
ship; and Kevin Parker, William F. May Professor of Electrical and Computer 
Engineering, professor of radiology, and of biomedical engineering, have been 
nominated to the College of Fellows of the American Institute for Medical 
and Biological Engineering. AIMBE unites the top 1,000 bioengineers around 
beneficial research and innovation.
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By giving to the Hajim School  
Annual Fund, alumni have found 
a valuable way to enrich the re-
sources and experiences available 
to students in the school.

Alumni eager to show their sup-
port are contributing to the fund 
in increasing numbers. As of De-
cember 31, 2010, the fund had 665 
donors, up from 518 in 2009, its first 
year. And at that same date, contri-
butions also grew from $251,427 to 
$303,188. In addition, participation 
in the George Eastman Circle by Ha-
jim School alumni increased from 73 
to 87. Thank you to those who have 
already made your commitment to 
the Hajim School.

Alumni support is a critical compo-
nent of the success of the school 
and its students. Without it, student 
financial aid, new hands-on experi-
ences, and cutting-edge curricula 
would not be possible. The Annual 
Fund is a highly effective way for 
friends of the school to make a 

significant difference in the quality 
of our programs.

The fund makes possible numerous 
shoulder-to-shoulder collaborations 
between faculty and students in the 
University’s research centers. It also 
supports career fairs and networking 
opportunities, now more popular 
than ever with students and alumni 
alike.

The financial support alumni and 
friends of the Hajim School give 
to the Annual Fund signals a seri-
ous commitment and confidence 
to larger donors—and it’s working. 
Acting as a seed fund, for example, 
the Sykes Foundation provided a 
grant that restructured a biomedical 
engineering course to include more 
hands-on learning opportunities for 
students, providing the necessary 
resources to purchase lab equip-
ment for the course’s experiential 
learning opportunities. A Sykes 
award also enabled the purchase 
of new bridge-building equipment 

for a freshman course on the topic. 
Gifts from our alumni and friends 
also help us increase funding from 
the corporate sector. Continued 
support from Xerox is enabling us to 
update our facilities to better serve 
the needs of today’s students. In ad-
dition to employee matching gifts, 
a portion of a recent grant from the 
Xerox Foundation funded a newly 
renovated computer science and 
engineering laboratory in Gavett 
Hall. The space includes 50 worksta-
tions and will be used for both soft-
ware and hardware development.

Alumni interest in the Annual Fund 
continues to grow, and managers 
are aiming to double participation. 
Your participation is truly an invest-
ment in the future of our nation and 
the opportunities afforded to bright 
young students seeking an educa-
tion in the Hajim School, a benefit 
that extends long after graduation.

SUPPORTING THE HAJIM SCHOOL
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ALUMNI

Robert Milne 
BS Chemical Engineering ’89
Partner, White & Case LLP

“After graduating with my degree in chemical engineering, I went to law school hop-
ing to apply my engineering training in some manner to assist in the resolution of 
legal disputes. I have found opportunities to do that in a broad array of situations—
not just patent law. I also quickly discovered that the intellectual rigor and problem 
solving that were cornerstones to my engineering training prepared me very well, 
even gave me an edge, for the challenges of law school and the practice of law.”

Pamela R. Crocker 
BS Optics ’86
Managing Director, IP Licensing & Litigation Operations and Chief Technology  
Officer, Kodak Intellectual Property, Eastman Kodak Company  

“After graduating with a degree in optics and working as an engineer, I changed 
career paths and went to law school to become a patent attorney. I chose to special-
ize in the intellectual property field because it provided me an opportunity to blend 
my technical degree and experience with the practice of law. My engineering degree 
from the Hajim School has helped me understand a wide range of cutting-edge 
technologies and continues to be of great value in my legal career.”

Michael Lax 
BS Chemical and Mechanical Engineering ’75
CEO, API and Clear-Vu Brands

“After graduating, I spent a short time working for Kodak as a product and process 
engineer, and then I joined Autronic Plastics, Inc., a plastic manufacturing concern 
specializing in plastic product design, mold construction, and manufacturing of 
industrial and precision components such as office products, life safety products,  
and entertainment packaging.

My accomplishments at API have centered on creative ideation, concept develop-
ment, and managing executions to ensure that the integrity of initial designs go to 
market successfully. I have been awarded numerous patents for packaging designs, 
solid-state illumination, and life safety products. In addition, my work and collabora-
tions have received numerous design awards, including a Gold Industrial Design 
Excellence Award from the Industrial Designers Society of America.

My education at the University of Rochester provided me with strong problem-
solving skills and opportunities to partake in both practical engineering (co-op with 
Kodak) and advanced technologies (Laser Energetics).”

Many Hajim alumni go on to fruitful careers in engineering and academia, 
and many go on to do things that seem unrelated to their engineering 
studies . . . until they walk in the door. Here is what some of our alumni  
are up to now.
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FAST FACTS

• Home to the Institute of Optics:  
 founded as the first Optics educa- 
 tion program in the United States  
 in 1929 through a grant from   
 Kodak and Bausch & Lomb

• Laboratory for Laser Energetics,  
 a national resource for research in  
 inertial confinement fusion, is led  
 by Robert McCrory, a mechanical  
 engineering faculty member.

• Research expenditures per faculty  
 member: Ranked 2nd @ $1.025  
 million

• Highest faculty to student ratio by  
 school: Ranked 8th

• Research expenditures by school:  
 Ranked 27th @ $87.1 million

• Research impact by school (high-  
 impact universities): Ranked 27th

AWARD COUNTS

12 NSF CAREER Awards

1 PECASE Award (from Department  
  of Defense)

4 National Academy memberships

94 Fellows

57 Fellowships accepted

5 Presidential Young Investigator  
  Awards

2 Alexander von Humboldt Fellows

3 Fulbright Fellowships

5 IBM Fellowships

1 Willis E. Lamb Award for Laser  
  Science and Quantum Optics

1 ONR (Office of Naval Research)  
  Young Investigator Award

1 NIH Director’s Innovator   
 Award
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