


T
his past year Rutgers University cele-
brated a milestone birthday: 250 years 
old! It’s been a dynamic and engaging 
year looking back and looking forward. 
We enjoyed a Day of Revolutionary 

Thinking—a university-wide showcase of alumni 
expertise and knowledge (including � ve School 
of Engineering alumni)—along 
with lectures, performances, 
� reworks, and lots of cupcakes. 
The university also marked 
the anniversary with an his-
toric commencement event 
on May 15, 2016 that featured 
keynote speaker President 
Barack Obama, the � rst sit-
ting U.S. president to address 
a Rutgers graduating class. 

Saying of  Rutgers “America converges here,” 
President Obama superbly captured what makes 
the university so unique among U.S. colleges. Our 
diversity creates an “intellectual melting pot” 
where ideas � ourish through the bene� t of global 
thinking. The president also recognized STEM 
education and research with special acknowl-

edgement of two School of Engineering student 
research projects: Katherine Lau’s prosthetic 
device and David Talarico’s Wind Harvester.

In this issue of RU Engineer, you’ll learn 
how the school stays busy during the summer 
working to expose more students to engineering 
through a variety of fun, intensive, and sup-

portive STEM programs. Our 
students work hard and play 
hard as student-athletes across 
a variety of sports. And the 
School of Engineering is con-
ducting cutting-edge research 
in sustainable dyes and bio-
fuels along with harnessing 
big data for a world of good.  

It’s an exciting time for 
Rutgers Engineering as we 

continue the traditions of the last 250 years in 
progressive and relevant ways.
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Gifts & Grants

JIE GONG (CEE)  
Coastal fl ooding ($3 million, 
National Science Foundation)

ASHUTOSH GOEL (MSE) 
Nuclear waste glasses;  ($3 million, 
Integrated Research Project, 
U.S. Department of Energy)

NARAYAN MANDAYAM
AND ANAND SARWATE (ECE) 
PERMIT: Privacy-Enabled Resource 
Management for IoT Networks 
($500,000, National Science 
Foundation/Secure and Trustworthy 
Cyberspace (SaTC) program)

SHISHIR CHUNDAWAT (CBE) 
Effi  cient industrial-scale biofuel 
production ($450,000, National 
Science Foundation)

NICOLE FAHRENFELD (CEE) 
Microbial agents in wastewater 
($330,000, National Science 
Foundation) 

Hiding Objects from Sound 

I L LU ST R AT I O N :  L E F T,  DAV I D  S C H U R I G ;  I N S E T,  T W E N T I E T H 
C E N T U RY  FOX  F I L M  CO R P O R ATO N / P H OTO F E ST
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A NDREW NORRIS, A DISTINGUISHED PROFESSOR OF MECHAN-
ical and aerospace engineering, is leading one of nine engineering-led 
teams of interdisciplinary researchers—supported by $18 million in 
National Science Foundation (NSF) funding—that are altering the con-
ventional ways in which electronic, photonic, and acoustic devices are

designed and employed in order to create new func-
tionalities.  �  Supported through NSF’s Emerging 
Frontiers in Research and Innovation, 37 research-
ers at 17 institutions will pursue transformative 
research in the area of new light and acoustic wave 
propagation, known as NewLAW, over the next four 
years. The Norris-led team will demonstrate nov-
el methods for realizing non-reciprocal behavior 
through the design of heterogeneous acoustic, elas-
tic, and electro-mechanical systems. Technology
that violates these fundamental rules 
opens the possibility of changing 
the standard operating pro-
cedures for measuring 
and utilizing acous-
tic and elastic 
waves.

USE THE FORCE: “Cloaking is 
an admittedly fantastic concept, 

well represented in popular culture 
using ingenious ‘technologies.’ The 

Cloaking Field Generator in Star 
Wars is an example of an active de-

vice requiring a power supply.”

~ A N D R E W  N O R R I S
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Islands of Fibers
Future brain therapies for Parkinson’s and Alzheimer’s patients possible with 
stem cell bioengineering innovation

SOE Innovation: Energy

RUTGERS ENGINEERS ARE PARTNERING with companies, other universities, indus-

trial research organizations, and national laboratories on a $140 million Department of Energy 

project to develop breakthrough technologies to boost domestic energy productivity and energy 

efficiency by 20 percent in five years. Members of the RAPID Institute (Rapid Advancement in 

Process Intensification Deployment) will focus on new technologies that maximize manufacturing. 

I L LU ST R AT I O N :  A L F R E D  PA S I E K A /S C I E N C E  P H OTO  L I B R A RY

Anew technology that converts adult 
tissue-derived stem cells into human 
neurons on three-dimensional “scaf-
folds,” or tiny islands, of fibers could 
someday help treat Parkinson’s dis-

ease and other devastating brain-related conditions. 
The scaffold, developed by scientists from Rutgers and 
Stanford universities, consists of tiny polymer fibers. 
Hundreds of neurons attach to the fibers and branch 
out, sending their signals. Scaffolds are about 100 mi-
crometers wide, roughly the width of a human hair.

“We take a whole bunch 
of these islands and then we 
inject them into the brain 
of a mouse,” said Prabhas V. 
Moghe, a distinguished pro-
fessor in the Departments 
of Biomedical Engineering 
and Chemical and Biochem-
ical Engineering at Rutgers. 
“The neurons transplanted 
into the brain survived mir- 
aculously well.”

The scaffold technology results in a 100-fold 
increase in cell survival over other methods. Neurons, 
or nerve cells, are critical for human functioning. The 

human brain has about 100 billion neurons, which 
transmit signals from the body to the brain, and vice 
versa.

Subsequent steps in the research will improve the 
scaffold biomaterials, allowing scientists to increase 
the number of implanted neurons. With progress, the 
researchers could eventually perform studies on peo-
ple and, if successful, could lead to helping people with 
Parkinson’s disease, multiple sclerosis, amyotrophic 
lateral sclerosis (ALS), Alzheimer’s disease, spinal 
cord and traumatic-brain injuries, and concussions.

“We take a whole bunch
 of these islands, and 
inject them into the  

brain of a mouse. The 
neurons transplanted  
into the brain survived  

miraculously well.” 
 ~ P R A B H A S  V.  M O G H E

20%
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On Problem Solving:

P H OTO G R A P H :  A B OV E  L E F T,  XST U D I O 3 D/ i STO C K  BY  G E T T Y  I M AG E S
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Vanity Fair Features 
Engineering’s Olabisi 

D epartment of Biomedical Engineering as-
sistant professor Ronke Olabisi was among 

eight “STEM luminaries” featured in the December 
2016 issue of Vanity Fair. “Saluting a New Guard 
of STEM Stars” was co-sponsored by IBM to 
celebrate the fi lm Hidden Figures, which tells the 
story of the contributions African-American wom-
en made to the space race of the 1950s and 1960s, 
by highlighting today’s accomplished women 
scientists and engineers who are “working for 
expanded inclusion for the next generation.”

RUTGERS ENGINEERS HAVE FOUND A SIMPLE METHOD FOR 
producing high-quality graphene that can be used in the next 
generation of electronic and energy devices: heat the com-
pound in a microwave oven. Graphene—which is 100 times 
tougher than steel—conducts electricity more eff ectively 

than copper, and it rapidly dissipates heat, making it useful for many applica-
tions such as printable electronics, electrodes
for batteries, and catalysts for fuel cells. � “This 
is a major advance in the graphene fi eld,” says 
Manish Chhowalla, a professor in and the asso-
ciate chair of the Department of Materials Sci-
ence and Engineering (MSE) and also the director 
of the Rutgers Institute for Advanced Materials, 
Devices, and Nanotechnology. “This simple micro-
wave treatment leads to exceptionally high-quali-
ty graphene, having properties approaching those 
in pristine graphene.” � Post-doctoral associates 
and undergraduate students made the discovery, and their fi ndings were 
published in Science, says Chhowalla. Having undergraduates as coauthors 
of a paper worthy of Science may be rare but, he says, “MSE and SoE cultivate 
a culture of curiosity-driven research in students who have fresh ideas and 
who are not afraid to try something new.”

NextGen Graphene

ENERGY 
CONDUCTOR: Graphene 
is an atomically thin 
single sheet of graphite.

MANISH CHHOWALLA 
Professor, Associate 

Chair, Materials Science 
and Engineering; Director, 

Rutgers Institute for 
Advanced Materials, Devic-

es and Nanotechnology

“To me diversity is not just differently colored 
people—it’s people from different walks of life 
and genders. I had a physics student from a dis-
advantaged background, and there was an en- 
closure we needed to build. This student came 
up with a really elegant solution to the problem 
having come from a background where the 
family had to fi gure stuff out with zero budget.”
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W hat if playing cops and robbers could 
help devise defensive strategies 
to thwart a real attack? That’s the 
thinking behind the GRIST (Game 
Research for Infrastruc-

ture SecuriTy) project under development at the 
Rutgers School of Engineering Department of 
Industrial and Systems Engineering. 

Researchers use game theory to build a game 
in which players either attack or defend diff erent 
targets, simulating attacks by terrorists on loca-
tion models that are derived from real-world sites. 
The data collected from these games can help law 
enforcement and public-service agencies predict, 
and prevent, attacks by learning how players be-
have when they pursue or protect virtual targets. 
The project was inspired by past terrorist attacks 
on populated locations.

“We know that some attackers pick crowded 
areas as their target, and you want to limit the 
eff ect of those attacks,” said Melike Baykal-
Gürsoy, associate professor of industrial and 
systems engineering and director of the Laborato-
ry for Stochastic Systems and the lead researcher 
on the project. 

Her team is developing diff erent projects that
each relate to one specifi c aspect of the game. They 

range from optimizing the use and placement of defensive 
assets to learning what strategies emerge when the amount 
of information attackers and defenders have varies. The ap-
proaches will ultimately be combined to create the fi nalgame.

“We want to know, can you 
learn from the attackers?” she said. 
“We have already demonstrated the 
2D game at the School of Engineer-
ing Open House and at Rutgers 
Day and collected data. We are now 
building a 3D game, which will be 
more informative.”

Interested in testing the game? 
Visit grist.rutgers.edu.  

Gaming Security Systems

$916,000 FUNDS RESEARCH  “A smart city is where every device, every entity, and 

every object can connect for whatever the needs,” said Narayan Mandayam, a distinguished 

professor who chairs the Department of Electrical and Computer Engineering. Mandayam, 

along with Rutgers professors Janne Lindqvist and Arnold Glass, is one year into a four-year 

National Science Foundation grant to integrate critical infrastructures such as transportation, 

water networks, and power grids through wireless connectivity. 

W I N T E R  2 0 1 7  .  R U I E N G I N E E R     05 

FUTURE 
INTERNET 
ARCHITEC-
TURE

ECE professor 
and WINLAB di-
rector Dipankar 
Raychaudhuri’s 
“Mobility First” 
project aims to 
reimagine the 
internet to handle 
enormous in-
crease in traffi  c.

SoE Innovation: Smart Cities

I L LU ST R AT I O N S :  A B OV E ,  V I L I S OV;  B E LOW,  C H O M B O SA N / I STO C K  BY  G E T T Y  I M AG E S

The data collected 
from these games can 

help ... predict, and 
prevent, attacks by 

learning how players 
behave when 

they pursue or protect 
virtual targets.
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   THE BEST
TO BE 
DESIGNED

INTRINSICALLY 

        COMBINING ENGINEERING AND ATHLETICS BY DIANE REED
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BRIANNA BINOWSKI 
discovered the sport of 
rowing when she came  
to Rutgers and is now 
among an accomplished 
and disciplined group  
of Scarlet Knight athletes 
studying engineering. 
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E
        ngineering is among the worst majors for a 
student-athlete to pursue, according to campussports.net. 
The intense workload, demanding course requirements, 
and in� exible scheduling obstacles don’t necessarily 
play well with team practice and travel schedules. But 
at the School of Engineering (SoE), a select group of 
students each year rise to the challenge and compete to 
win on both the playing and academic � elds.

During the 2015/2016 academic year, 18 of the 650 
student-athletes at Rutgers were from the engineering 
program. They represented each of the engineering depart-
ments and competed in eight sports: men’s soccer, lacrosse,
and baseball, along with women’s rowing, soccer, tennis, 
track and � eld, and cross country. Although juggling 
the demands of sport and school isn’t always easy, SoE 
students are making it work with the support of faculty, 
coaches, teammates, and an outstanding ability that is 
important for all of them—time management.

Managing their time is one of the � rst things student- 
athletes learn as � rst-year students, said Randi Larson, 
assistant director of academic support services for 
Rutgers athletics.

“Participating in a collegiate sport is a six-day-a-week 
commitment,” said Larson. “There are a lot of sacri� ces 
that student-athletes make, particularly engineering stu-
dents who have a lot of coursework. They have to say no to 
certain activities and social events.” 

It Takes a Team

Larson and her colleagues work as liaisons 
between athletes and schools, consulting with 
SoE’s academic services unit, including Lydia 
Prendergast, assistant dean of undergraduate 

education, and her sta� .  
“We’re here to ask questions, help the students strate-

gize a course schedule, or assist with a class con� ict,” Larson
said. “We work with students and the schools to make sure 
students can complete the curriculum and compete.”

According to John Paxton, Rutgers’ athletics academic
 advisor who supports men’s soccer, wrestling, and women’s 

08   R U I E N G I N E E R  .  W I N T E R  2 0 1 7

“Athletes are diff erent in how 

we approach life in general. 

Every day, we have to attack … 

and stay on top of things. 

We have a diff erent mindset.”                        
         

A L AY N A  FA M B L E
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swimming and diving, the � xed � rst- and second-year en-
gineering course schedule is relatively easy to work around
when accommodating class and practice schedules.

“Junior and senior years get tougher because there 
aren’t really options to the curriculum,” he said. “Taking 
18-19 credits alongside a demanding practice and comp-
etition schedule is challenging, to put it mildly.”

Larson has worked most recently with the women’s
soccer team, which includes Christine Monroy, a senior
from Scotch Plains, New Jersey, who is majoring in 
chemical engineering. Monroy was recruited to play 
soccer for the University of Louisville, but left after one 

year because she didn’t feel the 
academic program was rigor-
ous. A center mid� elder, she 
helped the team last fall make 
it to the � rst NCAA Final Four 

women’s soccer championships in Rutgers’ history.
With two to three mandatory practices a week, coor- 

dinating schedules has been one of Monroy’s biggest chal-
lenges. “My coaches have been very understanding about 
the lack of � exibility with my class schedule, so it hasn’t 
restricted my ability to balance both school and sports,” 
she said.

Alayna Famble from Conyers, Georgia, was recruited 
by many schools and had her heart set on Georgia Tech—
until she visited Rutgers, where she “felt like I was home.”

As a track and � eld stand out and 400-meter sprinter, 
Famble—who is majoring in bioenvironmental engineer-
ing and completed an internship this summer at Trimont, 
a commercial real estate company in Atlanta—was most 
recently a member of the 4x400 and 4x100 relay teams at 
the NCAA East Regional competition and was part of the 
relay team that placed third in the Penn Relay 4x200.

 “I’m so glad I’m at Rutgers,” she said. “It’s such a 
great school.”

Big Ten Scoreboard

Since joining the Big Ten Athletic Conference in 
2014, the competition has provided new oppor-
tunities for Rutgers’ students.

It’s a “di� erent ball game,” according to 
Paxton. “If you’re a student being recruited into the Big 
Ten, you are among the elite across the board,” he said. 
“These are very special young men and women, coming 
to us with great GPAs and helping to raise the bar and 
pro� le of Rutgers. The success of these students will � lter 
into the greater university.”

Rutgers’ student-athletes, representing all majors, 
have a higher GPA than the university’s student body. 
According to Paxton, the most recent team GPA for men’s 
soccer was 3.28, thanks in part to engineering student-

PICTURED, clock-
wise from top: Michael 
Rexrode (CEE), 
Chloe Lee (MSE), and 
Alayna Famble (BE)
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athletes Kieran Kemmerer and 
Mitchel Walier.

“Kieran and Wally are phe-
nomenal, so sound and so pre-
pared,” said Paxton, describing 
the signature status the two 
players have on the team as outstanding athletes who are 
dedicated to their teammates.

From Paxton’s experience working with student-
athletes, these are typical qualities of engineering students.
 “They are intrinsically designed to be the best,” he said.

Walier returned in the fall for his  senior year, major-
ing in electrical and computer engineering. Kemmerer, who 
graduated in May with a degree in mechanical engineer-
ing, is pursuing an MBA this fall at Rutgers while taking 
advantage of a redshirt year that will allow him to play as a 
graduate student (he didn’t play as a � rst-year student and 
therefore has not completed his four years of eligibility).

He’s looking forward to this new role, which he likens 
to being a professional athlete: he’ll have a lighter course 
load, with more evening classes, and can “give 100 percent 
to the sport.” Kemmerer will also be around to help � rst-
year students make the transition to college-level competi-
tion in the Big Ten conference. 

“Managing your time is a big learning curve, and 
you don’t recognize the work load until you’re under it,” 
he said. “It’s a balancing act, for sure, but sports help you 
manage your time and don’t give you the opportunity to 
procrastinate.” 

Sports also provide an opportunity to “express your-
self in a di� erent way,” according to Kemmerer, by carrying 
over a competitive nature into classwork. 

“That’s been a big driving factor for me,” he said. “I 
wanted to do better than my classmates. I wanted to shine 
when I got the opportunity.”

For rower Brianna Binowski, a senior from Bridgewa-
ter, New Jersey, who is majoring in civil and environmen-
tal engineering, the required physical activity provides 
another advantage for student-athletes.

“The hidden gem in all that exercise is that it releases 
endorphins, which are a huge stress-reliever,” she said.
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SOE

The hard physical work that she puts into rowing 
complements the motivation that she and her teammates 
have to do their best to win. And that motivation has 
helped her as a student. During the summer, Binowski 
completed an internship with the international engineer-
ing � rm HDR, Inc., where she assisted the movable-bridge 
company with project deliveries, including engineering 
reports, engineering design plans, cost estimating, and 
review of engineering calculations.  

“I’m proud of myself,” she said, regarding the chal-
lenges of being a student-athlete. “I love the sport of 
rowing, and it drives me to be the best I can be in every-
thing I do.”

PICTURED,clock-
wise from top: Christy
Monroy (CBE), 
Kiernan Kemmerer 
(MAE), and Mitchel 
Walier (ECE)

PHOTOGRAPHS: BEN SOLOMON

The hard physical work that she puts into rowing 
complements the motivation that she and her teammates 
have to do their best to win. And that motivation has 
helped her as a student. During the summer, Binowski 
completed an internship with the international engineer-
ing � rm HDR, Inc., where she assisted the movable-bridge 
company with project deliveries, including engineering 
reports, engineering design plans, cost estimating, and 
review of engineering calculations.  

“I’m proud of myself,” she said, regarding the chal-
lenges of being a student-athlete. “I love the sport of 
rowing, and it drives me to be the best I can be in every-
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Great Minds Win Alike
Why engineers make great rowers

I f the mental discipline and the drive of an engineer are assets in 

athletics, engineers probably make great coaches, too. The careers 

and accomplishments of Max Borghard ENG’87 (above left) and 

Steve Wagner ENG’76 (above right) prove the hypothesis. 

As head coach of Rutgers women’s rowing since 1995, Borghard 

knows how to balance a challenging academic curriculum—his degree 

is in mechanical engineering—and a commitment to competitive 

athletics. He captained the lightweight rowing team his junior and 

senior years and was selected to two consecutive U.S. national teams 

in 1986 and 1987.

Wagner, who holds a degree in chemical engineering, returned 

to Rutgers as head coach of the women’s rowing team in 1983 and is 

the Bartels/Nicholas head crew coach, one of the few endowed univer-

sity coaching positions.

Borghard and Wagner are also part of a rowing and engineer-

ing legacy at Rutgers that comprises Borghard’s father, Al Borghard 

ENG’51, Bruce Nicholas ENG’49, Richard N. Weeks ENG’50, and Fred 
Borchelt ENG’76, a three-time Olympian who also won a silver medal. 

Borghard likens rowing to a mathematical equation. “The work 

you put in equals the work you output,” he says. “It matches up well 

with analytical minds.”

II
Steve Wagner

knows how to balance a challenging academic curriculum—his degree 

is in mechanical engineering—and a commitment to competitive 

athletics. He captained the lightweight rowing team his junior and 

senior years and was selected to two consecutive U.S. national teams 

in 1986 and 1987.

to Rutgers as head coach of the women’s rowing team in 1983 and is 

the Bartels/Nicholas head crew coach, one of the few endowed univer-

sity coaching positions.

ing legacy at Rutgers that comprises Borghard’s father, 

ENG’51, 

Borchelt 

you put in equals the work you output,” he says. “It matches up well 

with analytical minds.”

“Managing your time is a big

learning curve . . . It’s a balancing 

act . . . sports help you manage 

your time and don’t give you the 

opportunity to procrastinate.”  

  

                       K IERNAN KEMMERER
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GOING for 
THE GREEN
  ENGINEERING SUSTAINABLE ALTERNATIVES IN    
  CHEMICAL AND BIOCHEMICAL ENGINEERING.  

  
  

By C A R L  B L E S C H    n   Photgraphy  D O N  H A M E R M A N 

]
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SOE I Initiative

At the Department of Chemical and Biochem- 
ical Engineering, professors Nina Shapley and 
Shishir Chundawat are working to develop  
environmentally sustainable production pro- 
cesses that could have global implications. 444

ENGRAVING: FLORILEGIUS/GETTY IMAGES  
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Fashioning Safe Choices in Fabric Dyes 

Jane Palmer, a Los Angeles textile designer, has 
a passion for using natural and environmental-
ly friendly dyes to color fabrics. During the last 
six years, she’s gained a loyal following among 

high-end boutique clothing and housewares designers.
Her sights, however, are set much higher—to move 

mass-market fabric dyeing away from its polluting and 
energy consuming ways. One of Palmer’s first steps in 
the quest has been to work with a Rutgers engineering 
professor with no background or experience with dye 
chemistry.

Nina Shapley, an associate professor of chemical 
and biochemical engineering, had just started working 
with colleagues on a project to protect molecules sensi-
tive to ultraviolet light damage. Their test molecule was 
beta carotene, a natural bright-orange substance used in 
food dyes. 

“Jane saw one of our papers and she contacted us,” 
Shapley said. “She was looking for potential new tech-
nologies to take her natural dye work to the next level.”

Palmer values the colors that natural dyes bring to 
her fabrics—sometimes vibrant, other times subtle. But 
natural dyes have drawbacks that make them unsuitable 
for mass-market fabrics: they are expensive and they 

From the clothes we 
wear to the transpor-
tation fuels that power 
our vehicles, promising 
research in biofuels 
and fabric dyes are 
among the next wave  
of innovation at  
Rutgers engineering.

“...This project is moving  
into a new area for 

 both of us. We’re learning  
a lot of new things that  

we hadn’t explored.” 

~ NINA SHAPLEY]
Powder dyes

Going for Green_v4indd.indd   8 1/19/17   3:12 PM

fade in sunlight or when washed. The major clothing  
labels have looked at natural dyes but have yet to em-
brace them.

Change is on the horizon, however. Clothing man-
ufacturers use billions of gallons of boiling water to dye 
their fabric, and it’s hard to remove dye residue from 
wastewater. A New York Times story in 2013 illustrated 
the harm of clothing manufacture in regulation-lax 
Bangladesh where a river glowed purple.

“It’s a health risk to the aquatic system, the envi-
ronment, the general population,” Palmer said. 

Just as the major labels have chosen, or have been 
forced, to address products made with sweatshop labor, 
they now need to drive environmentally sensitive and 
sustainable dyeing techniques. Palmer has discussed 
the issue with Patagonia, North Face, Nike, and others.

Shapley and Palmer secured a $225,000 National 
Science Foundation (NSF) grant at the beginning of 
2016 to move natural-dye technology toward commer-
cial viability.

“It’s more like applied research,” Shapley said. “Oth-
er projects I’ve worked on are very fundamental. So it’s 
exciting to see something with a shorter time line.”

The two are experimenting with room-tempera-
ture methods to cut the energy required to heat dye 
baths and are looking into low- or no-water methods 
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to apply dye. Rather than boiling fabric in dye, they’re 
investigating whether finishing equipment that now 
applies softeners or coatings could also be used in the 
dyeing process. 

“We need to fit into the factory because it’s already 
set up, and not require owners to purchase new equip-
ment for our process,” Palmer said.

They have started by looking at the color black, 
which is used in 30 to 40 percent of all textiles sold for 
apparel and home furnishings. They are trying a plant-
based agricultural byproduct to form the color.

The investigators find that their different back-
grounds—Palmer with a master’s degree in fine arts 
and Shapley with a doctorate in chemical engineer-
ing—are complementary.

“I love working with Nina because she’s really cre-
ative,” Palmer said. “She’s very open to ideas. We come 
from different approaches, but we’re open-minded 
about our ideas. So, it’s fun.”

“Jane already knew so much about dye chemistry 
and did so much literature-searching herself,” Shapley 
said. “So it’s easy for us to talk about these things. We’re 
both on the same wavelength. But this project is mov-
ing into a new area for both of us. We’re learning a lot of 
new things that we hadn’t explored.” 

Their grant is from the NSF’s Small Business Inno-

“We need to fit into the  
factory because it’s already set 

up, and not require owners  
to purchase new  equipement  

for our process.”

~JANE PALMER
]

Preparing blue dye in Palmer’s studio
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vation Research / Small Business Technology Transfer 
program, which seeks to transform scientifi c discov-
ery into societal and economic benefi t. The women are 
currently in the program’s fi rst phase, a one-year proof-
of-concept grant. If successful, they will apply for a 
second-phase development grant to directly commer-
cialize their concepts.

Alternative Fuel Sources Driving CBE Research

Making fuel from plants has long been a 
goal of scientists and engineers hoping 
to limit wild swings in fuel prices and 
availability and to prepare for a time 

when fi nite supplies of petroleum dry up.
But the promise of obtaining abundant and sus-

tainable supplies of liquid fuel from biomass, by and 
large agricultural crops, is a challenge that still vexes 
scientists and engineers after decades of research.

Rutgers School of Engineering assistant professor
Shishir Chundawat, who joined the chemical and bio-
chemical engineering faculty in 2015, is one of the 
experts taking up the challenge.

“One of the big drivers for the work I do—and it’s 
my personal philosophy also—is that it’s important to 

be sustainable,” he said. “Having sustainable ways to 
produce energy would allow society to deal with many 
of the issues we face.”

Before joining Rutgers, Chundawat pursued grad-
uate and postdoctoral studies at two leading land-grant 
universities and the prestigious Great Lakes Bioenergy 
Research Center, which was funded by the U. S. Depart-
ment of Energy. 

Plant biomass is, theoretically, self-sustaining, he 
said. “It can essentially grow with just the availability 
of carbon dioxide, water, and sunlight.”

Yet, achieving this sustainability is not straightfor-
ward, a realization that came early in his undergraduate 
research on the chemical conversion of edible oils and 
later in his graduate research on the biological conver-
sion of inedible plant biomass into fuels and chemicals.

Ethanol, a popular additive that stretches gasoline 
supplies and cuts pollution, is made from corn grain, 
but its production requires a lot of energy—mainly for 
the fertilizer used to grow the corn. It also demands 
high-quality land that could be used for food crops.

 “So I started looking at inedible biomass and 
how one could convert that to value-added products,” 
Chundawat said.

Grasses and woody plants such as switchgrass and 
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Grass and wood 
carbohydrates are 

locked into plant struc-
tures as long-chain 

cross-linked polymers.]
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Chundawat says he’s in good company at Rutgers, 
citing colleagues in his department such as Fuat Celik 
and George Tsilomelekis  who are researching chem-
ical catalysis to upgrade plant biomass to useful prod-
ucts, and Haoran Zhang who is engineering microbes 
to make fuels and chemicals. He also sees opportunities 
for collaboration in other Rutgers schools and centers.

But beyond merely looking for enzymes that  
can do the job, Chundawat is looking to engineer and  
characterize new enzymes that are more effective.  
He is currently a principal investigator on two related 
NSF awards to understand and engineer enzymes to  
reduce non-productive enzyme binding biomass 
during biofuel production. He recently also won the 
2016 Ralph E. Powe Junior Faculty Enhancement 
Award from the Oak Ridge Associated Universities to 
develop low-cost pretreatments and biological pro-
cesses for converting waste cellulosic biomass into 
fermentable sugars.

“The problem is that enzymes get stuck on bio-
mass,” he said. “We are essentially trying to understand 
how to overcome that barrier.” He believes using protein 
engineering to make novel enzyme mutants and 
characterizing their activity with new single-molecule 
analytical tools will shed light on the problem. 
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SOE

poplar grow abundantly on land unsuitable for food 
crops and with little upfront energy demand input. They 
store a lot of energy as carbohydrates, but, unlike those 
found in cereal grains and seeds, the carbohydrates are 
not easy to “press out” and process into simple sugars, 
which are the building blocks for fuels and chemicals. 
Grass and wood carbohydrates are locked into plant 
structures such as plant cell walls as long-chain cross-
linked polymers.

Of the nearly 16 billion gallons of ethanol produced 
annually in the United States, nearly all comes from 
corn grain. Only a few hundred million gallons come 
from inedible cellulosic  biomass. The Department of 
Energy is targeting sufficient cellulosic biofuel produc-
tion by 2030 to replace nearly 30 percent of the country’s 
current petroleum consumption.

“The growth in cellulosic biofuels seems to be slow 
and steady,” he said, “but there are both logistical and 
scientific issues that have to be sorted out.”

Chundawat and other scientists are attacking the 
problem biologically by searching for enzymes that 
break down this tightly bound biomass into simple 
sugars. By examining the synthesis and breakdown of 
sugar polymers at the cellular level, they are looking for 
enzymes suitable for large-scale industrial processes. 

[“One of the big drivers for the 
work I do—and it’s my personal 
philosophy also—is that it’s  

important to be sustainable.”

                ~  SHISHIR  CHUNDAWAT
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SOE I Advancement

SOE SUMMER PROGRAM:

TARGETTARGETT
The Academy at Rutgers 
for Girls in Engineering 
and Technology introduces 
middle and high school 
girls to career opportunities 
in engineering.

STEM Time_v6.indd   10 1/25/17   1:28 PM
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RUTGERS 

SCHOOL OF 

ENGINEERING’S

SUMMER PROGRAMS 

INTRODUCE 
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BACKGROUNDS 

TO THE WORLD OF 

ENGINEERING.

By  A M Y  W A G N E R 

and D I A N E  R E E D

Photographs by 
B I L L  C A R D O N I 
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Big Picture: Summer Speakers

MIKE SWIFT, MAJOR HACKER LEAGUE
Swift, co-founder and CEO of Major League Hacking—the world’s offi  cial student hackathon league—was 
among the speakers during GSET 2016. Swift, who enables hackers to “turn their crazy ideas into reality” by 
helping them get the tools and resources they need, spoke about his personal trajectory and meeting life’s 
challenges. The 2016 GSET speaker series also included innovators representative of a variety of fi elds from 
cell biology and neuroscience to the cognitive science of human and machine vision.

ILLUSTRATION: DANNY SCHWARTZ

                          n engineering education is more than just science, 
physics, and problem-solving, evidently. On a July day this past 
summer, a group of engineering-minded students gathered in 
Schare Recital Hall to hear a concert given by pianist Kenneth 
Grigg who demonstrated how applying the esthetics and etiquette 
of concert performance can improve personal presentation.

and Achievement Aerospace and Mechanical Engineer-
ing Summer Academy (SLAAM), a department-specifi c 
pilot program for academically talented and motivated 
high school students; and a fi ve-week residential pro-
gram for incoming fi rst-year Educational Opportunity 
Fund (EOF) and Educational Opportunity Program 
(EOP) students. 

The benefi ts of the on-campus School of Engineering 
summer programs extend well past the summer. “All of 
our summer programs give students an understanding of 
what engineering is,” says Ilene Rosen, associate dean for 
student services at the School of Engineering. “We are edu-
cating not only students, but also their families and their 
teachers about the exciting possibilities of engineering.” 

The programs are an important outreach for the 

The daylong event was part of “How to Go to a 
Concert,” a program off ered to students taking part in 
New Jersey Governor’s School of Engineering and 
Technology (GSET), an engaging and participatory 
learning experience. They also had the opportunity to 
work with Google engineers who were building Rube 
Goldberg machines. GSET—a unique residential pro-
gram for high-achieving New Jersey high school students 
entering their senior year—was one of four SoE summer 
programs that brought the excitement of engineering to 
life for precollege students from an array of backgrounds. 

The campus also hosted The Academy at Rutgers 
for Girls in Engineering and Technology (TARGET), a 
program that introduces middle and high school girls to 
career opportunities in engineering; Student Learning 

STEM Time_v6.indd   12 1/25/17   1:28 PM
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SOE SUMMER PROGRAM:

SLAAM
High school student Avery 
Turnbull (left) explores drone 
technology with graduate 
student Liyang Wang during 
SLAAM summer program.
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School of Engineering, according to Rosen. “We see 
this is as a continuum of our overall academic pro-
gram, bringing more talented and diverse students 
into engineering.” 

The Best and the Brightest

Since 2001, the GSET program has provided 
talented students from all over New Jersey 
with the opportunity to gain experience in 
engineering during a free four-week program. 

During the summer, 87 students, representing nearly 
80 high schools and nearly every county in the state, 
lived on campus while participating in the program, 
according to Jean Patrick Antoine, the assistant dean 
for enrichment programs at the School of Engineering.

Although students must take core courses in robot-
ics and modern physics, they also explore their own  
interests through electives, ranging from bioengi-
neering to android programming. They collaborate on 
team research projects, which they present to guests 
at a final symposium. This summer, they attended 10 
lectures given by a diverse group of guest speakers, in-
cluding the founder of Hacker League, Mike Swift, and 
Rutgers professors Wise Young and Thomas Papatho-
mas, who discussed cell biology, neuroscience, and the 
cognitive science of human and machine vision.

Life-skills workshops, visits to local corporations 
such as Boeing, Lockheed Martin, and Bristol Myers 
Squibb, and events like the Grigg musical performance 
rounded out the program. “Students get to learn in a vig0r- 
ous and rigorous environment beside other students who 
share a passion for STEM 
learning,” says Antoine.

The program is a suc-
cess. Most GSET alumni 
choose STEM majors at 
universities that they at- 
tend, among them Rut-
gers, Princeton, Cornell, 
and MIT.    

SUMMER PROGRAM: 
GSET

New Jersey Governor’s 
School of Engineering and 

Technology: a residential 
program for high-achieving 
New Jersey high school stu-

dents entering senior year.

“I’ve been coming to this program 

since sixth grade; it’s fun and  

cool. All of the projects are great; 

I still have the water-gun project 

in my garage from my first year.”
                 
                              I P S I KA  KU M A R ,  TA R G E T  PA R T I C I PA N T 
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149 x 6
Big Number: TARGET Participants

DOING THE MATH 
This past summer, the School of Engineering offered six week-long programs  
for 149 girls who participated in the TARGET program. Each session sought to in- 
crease awareness of career opportunities in engineering for women. Students took  
part in exciting hands-on engineering activities, including designing Rube Goldberg 
contraptions, exploring 3D printing, and using drones for aerial photography.
 

Girls Aspiring to Be Engineers

This year, 149 girls in grades six through 11 
took part in six TARGET programs. Each 
weeklong session sought to increase aware-
ness of career opportunities in engineering 

for women. They took part in exciting hands-on engi-
neering activities, including designing Rube Goldberg 
contraptions, exploring 3D printing, and using drones 
for aerial photography.

“One of the biggest benefits of TARGET is that mid- 
dle and high school students are mentored by our under- 
graduate and graduate female engineers,” says Candiece 
White, assistant dean for women in engineering at the 
School of Engineering. “We want to encourage young wo- 
men to consider engineering and then empower them.”  

TARGET, in its 19th year, has become a pathway for 
girls wishing to explore engineering. Many girls return 
year after year, and many of the program’s alumnae go 
on to participate in GSET, study engineering at SoE or 

other engineering schools, or pursue another STEM 
discipline in college.  

“I’ve been coming to this program since sixth 
grade; it’s fun and cool,” says 10th -grader Ipsika Kumar. 
“All of the projects are great; I still have the water-gun 
project in my garage from my first year.”

A Home-Away-From-Home

For 38 years, the EOF program at the School 
of Engineering has provided financial and 
academic assistance to low-income New 
Jersey residents who demonstrate poten- 

tial for academic achievement but who lack the 
financial resources to attend college. Incoming EOF 
first-year students are required to attend a five- 
week summer program that prepares them for their 
SoE careers.  

The EOF program introduces the students into a 

SUMMER PROGRAM: 
SLAAM
Student Learning and 
Achievement Aerospace and 
Mechanical Engineering 
Summer Academy: a depart-
ment-specific pilot program 
for high school students.

STEM Time_v6.indd   15 1/25/17   1:28 PM



rigorous summer pro- 
gram that gives them 
the tools to match the 
success of the general 
engineering population. 
The EOF program at the 
School of Engineering, 
funded primarily by the 
state of New Jersey’s EOF 
office, began contributing supplemental funding in 
2014, leading to the expansion of the program (EOP) 
and giving additional students the opportunity to  
participate in what its graduates consider a life chang-
ing experience. 

“All in all, this has been a great experience,” says 
Shahroze Khalil, of Jersey City, New Jersey, who found 
the program challenging during his first week but 
now feels more prepared. “My study techniques have 
improved tremendously, and I’ve learned how to keep 
better track of time.”

The students’ intensive time together also works 
to form a community, one that the students can rely on 
for emotional and academic support once they return 
to campus in the fall. “I feel like I’m part of this now,” 
says Khalil.

The summer EOF program is only the beginning 
for these students, who receive support up until the 
time of graduation. “We provide them with one-on-
one counseling, student-development workshops, 
professional development activities, and formal class-
es to make sure they continue to excel,” says Michael 
Brown, assistant dean for engineering education.
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Student Research: NSF Funded

RESEARCH EXPERIENCES FOR UNDERGRADUATES (REU)
REUs are competitive summer research programs sponsored by the National Science Foundation for undergradu- 
ates studying science, engineering, or mathematics. Rutgers’ REU in cellular bioengineering provides an immersive 
research experience coupled with professional development activities for a diverse population of students to 
whom cutting-edge research experiences are not typically available. Since 2010, the Rutgers REU has hosted 68 
summer scholars under the direction of professors David Shreiber (BME) and Charles Roth (BME/CBE).

SUMMER PROGRAM: 
EOF

A five-week residential 
program for incoming  

first-year Educational Op- 
portunity Fund (EOF) and   

Educational Opportunity 
Program (EOP) students. 

CONNECTING, LEARNING, GROWING
Middle school to high school students participating in Rutgers’ 
summer programs engage in engineering challenges within a 
fun and supportive community of like-minded learners.
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Learning By Discipline

Creating programs specific  
to engineering disciplines  
is a new outreach for the 
School of Engineering, led  

this summer by Kimberly Cook-Chenault, 
associate professor of mechanical and 
aerospace engineering.

SLAAM is a two-week program that 
addresses research and applied work with-
in the field of mechanical and aerospace 
engineering. SLAAM fellows participate 
in supervised research and learning expe-
riences, which are taught by mechanical 
and aerospace engineering faculty as well 
as undergraduate and graduate student 
mentors. 

This past summer, students had the 
opportunity to work in engineering labs on 
projects involving drones, energy harvest-
ing, and wind tunnel experiments.

“This program exposed me to types 
of engineering that I didn’t know about,” 
says high school freshman Avery Turn-
bull. “I’ve done other camps like robotics 
and electrical engineering, but never 
aerospace. So, this has given me a sense of 
what aerospace engineers do.”

Summer 2017

Do you know a student who 
might be a good fit for one of 
these programs? The School 
of Engineering’s website has 

information on each program that stu-
dents and parents can explore, along with 
applications and admission requirements. 
Visit: soe.rutgers.edu/pre-college-engi-
neering-programs.

“This program exposed 

me to types of engineering 

that I didn’t know about.  

I’ve done other camps like 

robotics and electrical 

engineering, but never 

aerospace. [SLAAM] has 

given me a sense of what 

aerospace engineers do.”
 
                                               AV E RY  T U R N B U L L

EOF PAVES THE WAY FOR 

Sonica Khatri
“Put yourself out there. You  
never know where it might lead.”

A s an Educational Opportunity 
Fund (EOF) student during 

the summer of 2012, Prabesika 
“Sonica” Khatri was apprehensive 
about starting a required five-week 
engineering program just a few  
days after her high school gradu-
ation. She now believes it was the 
best way to kick start her college ed- 
ucation. “EOF opened my eyes to 
what college offered, socially and 
academically,” says Khatri. “The 
counselors are the heart of the 
program, showing us how we could 
be successful and still have fun.”  
n  Khatri, who is from Sayreville, 
was accepted into the program as 
a first-generation college student 
interested in engineering. She was 
able to take advantage of SoE’s  
educational resources, including tu-
toring and the learning center. “The  
program is rigorous, yet supportive, 
which really helped my transition,” 
she says, inspiring her in turn to  
become an EOF counselor and tutor.  
n  Khatri, who graduated with a 
degree in civil engineering in May, is 
a field cost engineer with Bechtel, 
thanks in part to an on-campus re-
cruiting effort led by alumnus Brian 
Reilly, who is a senior vice presi- 
dent at the company. “I introduced 
myself to Mr. Reilly after a compa-
ny presentation, and he said, ‘You 
are Dean Rosen’s Sonica.’ She had 
recommended me to him six months 
earlier, but I couldn’t believe he  
still remembered me,” Khatri says.  SOE
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Bigdata
RU T G E R S  E N G I N E E R S  A R E  P U S H I N G  T H E 

 B O U N D S  O F  L A R G E  D A T A  S E T S ,  P I O N E E R -

 I N G  B I G  D A T A - E N A B L E D  P R O C E S S E S  A N D 

 T E C H N O L O G I E S .     By  C A R L  B L E S C H               

ILLUSTRATION: JAMES STEINBERG

H A R N E S S I N G 

THE POWER OF 
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Big Picture: Computing Tools

FIRST IN LINE
Seymour Cray, the “father of supercomputing,” introduced the fi rst supercomputers 
in the 1970s. Today, the ATLAS subatomic particle detector at the Large Hadron 
Collider in Geneva, Switzerland, is possibly the fi rst project ever to have processed 
one “exabyte,” or a billion gigabytes, of data in a year. (Archival photo from the Everett 
Collection/Almay Stock Photos)

PHOTOGRAPHS: CLOCKWISE, TOP, NICK ROMANENKO, DON HAMERMAN

                                       ig data,” though 
widely discussed, means diff erent 
things to diff erent people. The term 
may convey the idea of working 
with massive amounts of informa-
tion circulating on the internet. 
Or it could be running computer 
models to pinpoint a hurricane’s 
landfall or perhaps to describe how 
galaxies evolve. Or big data could 
describe the hardware that handles 
enormous amounts of information, 
from the seemingly quaint 1970s’ 
Cray supercomputers to today’s 
massive arrays of servers spread 
around the world.

‘‘B‘‘B
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Rutgers engineers are working with big data, harnessing 
its power to make complex industrial processes flow smooth-
ly and to manage issues related to health care. They are also 
shaping computing tools and software that allow high-ener-
gy physicists to discover the secrets of subatomic particles.

Susan Albin, professor of industrial and systems 
engineering, is an expert in quality and reliability. She has 
witnessed the evolution of big data in her own field, noting 
that modern manufacturing processes are equipped with 
sensors from start to finish.

“In the beginning of quality control, somebody with a 
caliper and a clipboard measured things and wrote down 
a few pieces of data,” she says. “But the kind of data that 

comes in now is just gigantic. 
Making decisions about how 
much of that data is useful 
and how much can help you 
are major issues.”

The School of Engineer-
ing is pioneering an indus-
trial process that is pushing 
the bounds of big data in 
chemical engineering: the 
“continuous manufacturing” 

of pharmaceutical tablets. Pill-making is currently a “batch 
process” because, until now, it has been the only way to meet 
the need for strict monitoring and quality control. But batch 
processes are slow and expensive.

“Time to market is very important,” says Rohit Ram-
achandran, associate professor in chemical and biochemical 
engineering. “The faster you produce something of good 
quality, the more money you will save.”

Continuous manufacturing allows for “personalized 
medicine” or “precision medicine,” customizing drugs for 
individuals or small populations with unique needs. Ram-
achandran is one of many engineers involved in developing 
continuous manufacturing of powder-based pharmaceuti-
cals and related items such as foods and agricultural prod-
ucts. Rutgers began its work in 2006 through major support 
from a multi-year National Science Foundation (NSF) 
Engineering Research Center grant. Ongoing development 

INDUSTRY BENEFITS
Industrial engineering 
professors Myong 
K. Jeong, Susan Albin, 
and Grace Guo, pictur- 
ed left, are developing 
big-data techniques for 
use in industrial processes 
from semiconductor to 
health care industries.
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$5  million
Big Number: NSF Funded

RADICAL COMPUTING 
Electrical and computer engineering professor Shantenu Jha heads a team of cyber- 
infrastructure experts called RADICAL—the Rutgers Advanced Distributed Cyberinfra-
structure and Applications Laboratory—and is a co-principal investigator on a $5 million 
NSF-funded project to bring advances in commercial computing to the academic  
environment by combining the best of both cloud computing and supercomputing.
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SUPER COMPUTING 
Rutgers engineering researchers are harnessing the power of big 
data to manage complex industrial processes and manage issues  
related to healthcare. Anand Sarwate (ECE), above, is using the prin- 
cipals of pattern recognition in studying mental health disorders. 
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from industrial partners.
Ramachandran manages the large amounts of data that 

sensors will generate throughout the process—data that 
will need to be analyzed and acted upon to quickly address 
deviations. It starts with models, which are mathematical 
descriptions of how the actual process should run.

“A model is a lot cheaper to optimize and test parame-
ters,” says Ramachandran. “You use a model to mimic the 
process. You build your strategies and optimizations, find 
the best conditions, and then implement them in the plant. 
Your model and the plant are not going to be perfect. So 
you use data from the plant to reconcile the model with the 
actual process.”

Although chemical engineers have been developing 
processes this way for years, continuous manufacturing of 
pharmaceuticals poses new challenges.

Ramachandran and colleagues Marianthi Ierapetritou 
and Shantenu Jha received a two-year NSF grant last year 
to use big-data approaches to efficiently solve models using 
data from a pilot manufacturing plant housed on the Busch 
Campus at Rutgers-New Brunswick.

The Rutgers development team is collaborating with 
Janssen Pharmaceuticals, a unit of Johnson & Johnson, to 
implement continuous manufacturing in a commercial pro-
duction facility in Puerto Rico. This adds another challenge 
to Ramachandran’s management of big data.

“You’ll have companies with sites across different 
geographic regions,” he says. “We will need cloud-comput-
ing strategies to quickly send large amounts of data between 
multiple sites around the world.”

To deal with the challenges of big data, Ramachandran 

PHOTOGRAPHS: DON HAMERMAN
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“We’ve been able to…start using 

the world’s fastest and most 

powerful supercomputers. I’m 

developing software systems 

that allow [Rohit’s team] to use 

these supercomputers better,

 faster, and more efficiently.”
                  S H A N T E N U  J H A
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CONTINUED ON PAGE 39

tapped the expertise of colleague Shantenu Jha, an asso- 
ciate professor in electrical and computer engineering. Jha 
is helping Ramachandran integrate his applications with 
advanced resources such as supercomputers and cloud 
computing.

“In just a year’s time, we’ve been able to get Rohit’s team 
to start using the world’s fastest and most powerful super-
computers,” Jha says. 

Jha heads a team of cyberinfrastructure experts called 
RADICAL—Rutgers Advanced Distributed Cyberinfra-
structure and Applications Laboratory. He describes it as “a 
producer of technologies for big data-enabled science.” 

Supercomputers, Jha points out, have traditionally 
been used to model and simulate physical processes, such as 
colliding black holes or galaxy formation. “However, instead 
of just running simulations that produce data from equa-
tions and governing principles, there is a reverse need: to 
process large volumes of data and derive governing princi-
ples,” he says. “The RADICAL team makes middleware for 
the largest NSF project that is tasked with doing this.”

Jha also works on processing data from the ATLAS  
subatomic particle detector at the Large Hadron Collider  
in Geneva, Switzerland, possibly the first project ever to 
have processed one “exabyte,” or a billion gigabytes, of  
data in a year.

“The process of particles colliding is a technology tour 
de force,” Jha says. “From our point of view, it’s a massive 

source of data generation. 
By some accounts, it’s the 
world’s most data-inten-
sive academic project.”

He is part of a project 
team that recently receiv- 
ed $2 million in funding  
from the U. S. Department  
of Energy to help design  
the next generation of sup- 

ercomputing resources that will help process all that data.
Jha’s colleague in electrical and computer engineering 

is assistant professor Anand Sarwate, who also sees the need 

BIG PHARMA
Professors Marianthi Ierapetriou 
(CBE), Shantenu Jha (ECE), 
and Rohit Ramachandran 
(CBE) (left to right), are mak- 
ing advancements in pharma- 
ceutical manufacturing  
using some of the world’s most 
powerful computers like the  
Hadron Collider, top.
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SOE I Faculty View

A fter Emina Soljanin earned a master’s degree 
from the University of Sarajevo in the 1980s, she 
optimized electric power production and distribu-
tion for utility grids. Those skills continue to serve 
her well as she advances ways to efficiently store 

and retrieve vast amounts of data. Soljanin joined the Depart-
ment of Electrical and Computer Engineering in 2016 after a 
21-year communications research career at Bell Laboratories.

Q: How is your work important in the era of big data? 
A: Being in storage is not a bad idea! If you have big data, some-
one has to store it. Someone has to make it accessible and also 

secure. During the California gold rush, for example,  
the people who got rich weren’t always the miners, who 
were engaging in speculation. Providing infrastructure 
for miners was the surer path to wealth: Levi Strauss  
got rich by making the work pants that miners wore.

Q: How is your background in communications re-
search related to  information storage?
A:  My technical areas are coding and information theory. 
Coding theory is behind both error correction and data 
compression. Applying error correction to the signal com-
ing off a magnetic disk enabled disks to grow in capacity 
and shrink in size. Today we use it to protect data stored in 
the cloud, and we hope to reduce the size of data centers.

Then there is data compression and de-duplication— 
lossless reduction of acquired and generated data so that  
it doesn’t take up as much storage space and can be dis-
tributed securely.  Coding theory is also used to make data 
incomprehensible to adversaries.

Q: What is involved in retrieving data?
A: We have to retrieve data quickly. If there is a delay of 
more than a tenth of a second, people aren’t going to wait. 
For Google, a one second delay means that page views 
drop 11 percent. That’s money lost because of lost adver-
tising revenue.

Data stored in the cloud may reside in several physi-
cal locations. I compare it to grocery shopping. One per-
son in a family can get all of the groceries, or you can split 
up the shopping list and send every member of the family 
into the store. Then you try to choose the shortest cashier 
line. These are all mathematical queuing problems: how 
to allocate data so delay is minimized.
 

Q: How do you tie your earlier work in electrical  
utilities to your research in storage?
A:  Data centers are energy hogs. They consume two to 
three percent of the power we generate, and that con- 
sumption is growing at a rate of 20 percent per year. If  
I can minimize storage, I can cut energy consumption. 
Distributing data in a way is similar to electricity gener-
ation, where we had to constantly balance our sources of 
power and try to maximize our use of the cheapest source.

Emina Soljanin 
If you have big data, someone has to store it. Someone has to make it 
accessible and also secure. That’s where Professor Soljanin comes in.

P H OTO G RA P H :  B I L L  C A R D O N I
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From the Ocean Floor to the Cloud
Cloud computing drives dynamic underwater robotic collaboration 

R utgers engineers are advancing underwater robotic capabilities through mobile 
cloud sensor networks and expanding opportunities for oceanographic data 

collection, environmental and pollution monitoring, offshore exploration, and tactical 
surveillance. Dario 
Pompili, an associate 
professor of electrical 
and computer engi-
neering, and doctoral 
student Parul Pand-
ey, teamed up with  
Jingang Yi, associate 
professor of mechan-
ical and aerospace 
engineering, and 
won the 2016 Goo-
gol Transactions on 
Automation Science 
and Engineering 
Best Applications 
Paper Award for their 
research.

Philip Brown   
Assistant Teaching 

Professor 
Undergraduate 

Education

Edmund 
DeMauro 

Assistant Professor
Mechanical and Aero-

space Engineering

Adam Gormley 
Assistant Professor 

Biomedical 
Engineering

Biju 
Parekkadan 

Associate Professor 
Biomedical 
Engineering

Annalisa Scacchioli
Assistant Teaching 

Professor  Mechanical 
and Aerospace 

Engineering

Maria Striki
Teaching Instructor

Electrical and 
Computer Engineering

New Faculty
Rutgers School of Engineering welcomes new faculty members:

Faculty Awards
New Jersey Inventor of the Year

FERNANDO J. MUZZIO, a dis- 
tinguished professor of chemical  
and biochemical engineering, was 
honored for developing advanced 
manufacturing processes for phar-
maceutical, chemical, and petro-
chemical industries. Muzzio is 
the director of the Center for Struc-
tured Organic Particulate Systems, 
which receives support from the 
National Science Foundation, 
Janssen Supply Chain, and the U.S. 
Food and Drug Administration.  
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Collagen Breakthrough Pays Off
Licensed technology yields scientific and financial rewards

W hat started as a simple transaction—buying collagen for soft-tissue engineer- 

ing research—is now a commercially viable license for Rutgers and the School 

of Engineering. Since 2011, biomedical engineering doctoral candidate, Kathryn 
Drzewiecki, under the guidance of professor David Shreiber, has been researching and 

developing collagen modifications to expand its use in medicine.  n  Collagen scaffolds 

were one of the first FDA-approved biomaterials for use in wound care. However, the  

properties of collagen scaffolds are very difficult to control, limiting its medical use. The 

Shreiber group developed a method to couple methacrylic acid to collagen, yielding 

collagen methacrylamide, or CMA. CMA can be “crosslinked” using light and yielding 

control over the biological and mechanical properties of the collagen-based material. 

n  Producing CMA is a difficult, weeklong process. According to Drzewiecki, if CMA 

were mass produced, more labs could use the material to conduct beneficial research— 

a prospect that gave her the idea of approaching Advanced Biomatrix, one of the com 

panies from which she purchased collagen, to license the process developed by Rutgers. 

n  “Our goals are very similar, so we should work together,” she thought. The company 

agreed, and they began selling quality-controlled CMA, now called Photocol, last year.  

n  According to Shreiber, commercially licensing this manufacturing process benefits 

Rutgers financially and contributes to further research and scientific advancements.  

Electrical and computer engi- 
neering assistant professor, 
Vishal  Patel, was one of 47 sci-
entists in 2016 to receive fund-

ing through the Office of Naval Research 
Young Investigator Program. Patel is de-
veloping methods for multimodal metric 
learning and multimodal data fusion based 
on sparse and low-rank representations.

Faculty Awards Young Faculty Achievement

FACULTY OF THE YEAR Dean Tom Farris (left) 
and Barbara Lee (second from right), senior vice 
president of academic affairs at Rutgers Univer- 
sity, recognize Ali Maher (right) who received the  
Faculty of the Year honor. Maher is the director  
of the Center for Advanced Infrastructure and  
Transportation and a professor of civil and envi- 
ronmental engineering. Assimina Pelegri (second  
from left), professor and undergraduate director  
of mechanical and aerospace engineering, received 
the Outstanding Engineering Faculty award.
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D uring the summer of 2016, two 
Rutgers students from the campus 

group Bridges to Prosperity traveled to 
Bolivia with students from the Univer-
sity of Colorado to help design and build 
a footbridge for the community of Churo 
Alto, where children had to traverse 
a gorge en route to school. They often 
slipped down the sides of the gorge or 
were unable to cross during the rainy 
season when the gorge fl ooded.

“The main purpose of the bridge was 
to allow elementary school kids to get 
to school safely,” said Richard Lorper, a 
senior studying civil and environmental 
engineering who was part of the team.

The project took several weeks to 
build, and the students worked with the 
Churo Alto community. 

“We were welcomed by the commu-
nity,” Lorper said. “They were passionate 
about working together to build the bridge.” 

Students arrived at the worksite each 
morning at 8:00 a.m. to mix concrete, car-
ry materials, or start building the bridge’s 
deck. Working at an altitude of 12,000 feet 

Sarah Abdelaziz
The Institute of Industrial and Systems 
Engineers awarded the Dwight D. 
Gardner Scholarship to Abdelaziz 
(ISE undergraduate).

David Alston, 
Michael DiBuono, and 
Justin Lareau
The Boeing Undergraduate Student Excel-
lence in Leadership Award was awarded 
to three MAE undergraduate students.

Seul-A Bae
Bae (CBE graduate student) was 
named a National Science Foundation 
Graduate Research Fellow in support 
of her doctoral research deciphering 
the circadian-immune-metabolism 
interactions in colitis.

Charles Cao
Cao (MSE), a graduate student in 
Ashutosh Goel’s research group, earned 
second place in the 2016 Innovations in 
Fuel Cycle Research Awards sponsored 
by the U.S. Department of Energy.

Steven Cheng 
Cheng (MSE undergraduate) received 
the 2016 U.S. Department of Energy 
Integrated University Scholarship for 
research in the fi eld of nuclear
waste management.

Parneet Kaur
Kaur (ECE graduate student), who is 
exploring computer vision applications 
in dermatology and telemedicine, 
received the prestigious Google Anita 
Borg Memorial Scholarship of $10,000 
and attended the Google Scholars’ 
Retreat at Google headquarters.

Maria Qadri
Doctoral student Qadri (BME) was 
awarded the Executive Women of New 
Jersey’s Graduate Merit Award provid-
ing scholarship assistance to nontradi-
tional graduate school students. 

Honors and 
Distinctions
Academic and research 
accolades for School of 
Engineering students
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Bridges to Prosperity  
Developing  infrastructure for third-world communities

above sea level meant very cold mornings.
 “There were days where we were all 

layered up, two hoodies, jackets, and double 
socks,” said Cynthia Arellano, a member of the 
team and a Rutgers civil and environmental 
engineering student.

The greatest impact for the students, 
however, was getting to know the community. 
Arellano became friends with 12-year-old Dan-
iella, whom she met while they worked building 
the bridge. “She told me that I was the fi rst 
female she had met who went to a university,” 

Developing  infrastructure for third-world communitiesDeveloping  infrastructure for third-world communities

said Arellano. “She thought only boys could be 
engineers.”

Arellano and Daniella made sure to be 
photographed together; Daniella wanted to 
keep the photograph in order to remember her 
“fi rst girl engineer friend.”

“Onsite, the community was awesome, 
effi  cient, and hardworking; off site, we got to 
know each other,” Loper said. “They are the 
greatest, kindest, happiest, most hardworking 
people I have met. They fi nd happiness in 
every aspect of life. The trip was life changing.”

“She told me that I was the fi rst 
female she had met who went 
to a university. She thought only 
boys could be engineers.”
                      CYNTHIA ARELLANO 
                                                  WITH DANIELLA
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IN JANUARY 2016, fi ve members of the Rutgers chap-
ter of Engineers Without Borders went to Kolunje, Kenya, 
to fi nish installing rainwater catchment systems, which 
provide clean water for schools in the village of 7,000. 
Members returned in January 2017, to install a well sys-
tem. Bechtel, Boeing, and Lockheed Martin sponsored 
the project. Left to right, Jared Lai, Tristen Wallace, and 
Sriram Gidugu pictured with children from Kolunje.

A big challenge for engineer-

ing is that most school 

children don’t take engineering 

courses, according to Jonathan 
Singer, assistant profes-

sor of mechanical and 

aerospace engineering. 

The 2016 USA Science 

and Engineering Festival 

Grand Finale Expo—a na-

tional grassroots eff ort to

advance STEM (science, 

technology, engineer-

ing, and mathematics) 

education—was an im-

portant opportunity to

show young students 

what they could do as

mechanical engineers. n  Rutgers 

students and participants from 

more than 1,000 leading STEM 

organizations off ered hands-on 

science and engineering activi-

ties to more than 50,000 science 

students. Students from the 

School of Engineering built and 

displayed an interactive robotic 

Venus fl ytrap. The Rutgers ro-

bot had to meet specifi cations 

to ensure that it would 

mimic a real Venus fl y-

trap. These included

sensitive hair-like triggers on the 

inside of the leaves that detect 

when a fl y or foreign object has 

landed. The robot needed an 

internal “timer” that closes 

both leaves when two 

hairs have been touched 

within 20 seconds. It also 

required a switch to pump 

the leaves open and an 

interactive feature demon-

strating that more energy 

is required to open the 

leaves than to close them. 

And the fl ytrap had to 

be safe for anyone to op-

erate, including children. 

The fl ytrap has been 

donated to the United States 

Botanic Garden.

INGENUITY: The student-
led Venus fl ytrap project, 
below, was created using 3-D 
computer-aided design soft-
ware, PlastiDip paint, silicon 
rubber, and molds made 
from plastic syringe tips. 
Pictured from top: Jonathan 
Singer, mechanical and aero-
space engineering assistant 

professor, and students 
Valeria Saro-Cortes and 
Adam Burrous.

Engineers Out in Field

THE MOLES, an organization of heavy construction 
workers and engineers, invited civil engineering students 
to tour last spring by boat the construction site for 
the Tappan Zee Bridge, which spans the Hudson River.

Engineers Without Borders Venus Flytrap Device Captures 
Young Engineers

P
H

O
T

O
G

R
A

P
H

: T
R

IS
T

E
N

 W
A

L
L

A
C

E

Back of Book_v8.indd   36 1/25/17   3:12 PM

W I N T E R  2 0 1 7  .  R U I E N G I N E E R     37   PHOTOGRAPHS: TOP, ROY GROETHING; BELOW ,  KEITH MUCCILLI

Alumni News I Winter 2017

Engage, Connect, and Honor
SoE alumni network at departmental and school-wide events

Alumni Achievement Celebrated

ALUMNI HONORED AT MEDAL 
OF EXCELLENCE DINNER

T he school’s annual Medal of Ex- 

cellence and Distinguished Alumni 

dinner in October recognized alumni 

achievement and raised scholarship  

funds. The 2016 honorees include, pic- 

tured left to right:  Andrew J. Foden, 

Ph.D., senior bridge evaluation and  

technology manager, WPS | Parsons  

Brinckerhoff; Vijay Swarup, Ph.D.,  

VP, research and development,  

Exxon Mobil Research and Engineer- 

ing Company; Marvin Schlanger,  
chairman, UGI Corporation and  

UGI Utilities; John McAllen, mathe- 

matics teacher, Point Pleasant  

Borough High School; Jackelynne  
Silva-Martinez, aerospace engineer,  

NASA Johnson Space Center; and  

Dorin I. Comaniciu, Ph.D., VP, medical  

imaging technologies, Siemens  

Healthcare.

SCHOOL OF ENGINEERING alumni enjoyed department-sponsored networking events held throughout 
the year and attended by graduates, faculty, and staff. Additional events are planned for 2017.
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Paying It Forward
Erwin Hardenburg bequest to fund scholarships for future engineers

E rwin Hardenburg, a self-taught engineer, entrepreneur, and businessman, has always re-
gretted his lack of a college education. To provide students with the educational opportuni-

ties he never had, he has established a $750,000 trust that upon his death will fund engineering 
scholarships. n  “I want to pass something on to others and would really like to share the knowl-
edge I’ve gained from practical experience over the years,” Hardenburg says. “But since that 
isn’t so easily done, I hope to make a difference by providing financial support for students who 
otherwise might not be able to afford a Rut- 
gers education.” n  Hardenburg’s connection 
to Rutgers goes back to its founding. He is a  
descendant of Jacob Rutsen Hardenbergh, 
the first president of Queen’s College, which 
became Rutgers University, as well as of 
Henry Janeway Hardenbergh, the celebrated 
architect who designed Rutgers’ Kirkpatrick 
Chapel and Geology Hall.  n  In the wake of 
the Great Depression, Hardenburg’s parents 
were unable to pay for college. He ultimately 
built a successful career as a machinist and 
a businessman. His company, Precise Com-
ponents and Tool Company, designed and 
provided prototype parts and fixtures  
to companies such as Boeing and Pfizer.

Helping the Next 
Generation
Steve and Kerry Bray 
Scholarship

Stephen Bray earned his bach- 

elor’s and master’s degrees in 

industrial and systems engineer-

ing from the School of Engineer-

ing. “I can’t speak highly enough 

of my Rutgers education,” says 

Bray. With a $25,000 gift, he re- 

cently established the Steve and 

Kerry Bray Scholarship.   n   Bray 

is a founding partner and presi-

dent and chief operating officer of 

KMB Design Group, an engineer-

ing firm based in Wall, New Jersey. 

The company employs many 

School of Engineering alumni and 

offers internships for students.    
n  The Department of Industrial 

and Systems Engineering will sel- 

ect recipients of the scholarship 

on the basis of need and merit. 

“We’re looking to identify schol-

arship recipients who are focused 

on extracting the most out of their 

education, who show potential, 

and who are making a concerted 

effort,” says Bray, a member of the 

department’s Industry Advisory 

Board. “I’m trying to help the next 

generation of engineers.”

ON THE ROAD:  
FORT WORTH

A road trip to Fort 

Worth for SoE’s 

Tom Farris and Spencer 
Masloff included a visit 

with Al Laureyns ENG’56 

and SoE alumni working at 

Lockheed Martin. Left to 

right: Princy Mehta, Kiwitta 
Paschal, Masloff, Laureyns, 

Farris, Tammy Paschal, 
Jaclyn Lazo, Bill Saathoff, 

and Jordan Smart.

Alumni Around the Globe
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semiconductor industry’s key challenges.
There will always be defective chips 

in a normal process, he notes. But spatial 
defect patterns of chips on the wafer pro-
vide useful information about manufac-
turing conditions that can help engineers 
understand the ongoing processes.

“If defective chips are scattered 
randomly on the wafer, we presume the 
manufacturing process is okay,” he said. 
“However, if defective chips are clustered 
on a wafer or if we see defect patterns 
repeating among wafers, there is likely a 
problem such as uneven temperatures, 
photo-mask misalignment, or chemical 
aging. Humans can judge it, but is it 
possible to automate that process without 
human involvement under a mass-pro-
duction environment?”

Jeong and Albin may address in-
dustrial processes, but Albin cites many 
examples where big-data techniques in 
industry benefi t other fi elds. A former 
student is detecting industrial anomalies 
for a global fi nancial fi rm, analyzing mas-
sive numbers of fi nancial transactions 
around the world to uncover evidence of 
counterfeiting.

Their industrial and systems 
engineering colleague, assistant profes-
sor Grace Guo, is working on big data 
problems in health care to help ortho-
pedic professionals, for example, decide 
whether to treat shoulder injuries with 
surgery or physical therapy. And Jeong, 
thanks to a grant from the South Korean 
government, is examining giant patent 
databases to study what developments 
are on the cutting edge of technology and 
would benefi t from further funding.

“It all revolves around making a 
better decision,” says Albin. “That’s the 
part that makes it engineering.”

Big Data 
CONTINUED FROM PAGE 31

SOE
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to derive patterns and principles from 
massive amounts of data. “Given a pile 
of data, can I see what patterns are 
in there without making too many 
presumptions about how that data was 
generated?” he asks.

Early forms of pattern recognition 
started with a known pattern, he ex-
plains, such as what a radar blip looks like 
when a plane is approaching or which 
genes are highly expressed in cancerous 
tissue. A computer then compares future 
blips from unknown sources or gene 
patterns from undiagnosed tissues with 
the known cases to ascertain how likely 
they are to be incoming planes or early 
indications of cancer.

But in a specifi c area Sarwate is 
studying, there are no clear or obvi-
ous image patterns to start with. He is 
collaborating with researchers who are 
studying mental health disorders such 
as schizophrenia by using magnetic 
resonance imaging (MRI) and other 
scanning methods. The hope is to allow 
researchers in diff erent groups to fi nd 
such patterns by sharing data from their 
studies.

“However, it’s diffi  cult legally and 
ethically to share this kind of data,” he 
says. “A researcher can’t just e-mail you 
the MRIs of all the subjects in a study.”

Sarwate and his team are designing 

algorithms and tools that can learn from 
this data while ensuring privacy for the 
subjects. His work is also relevant for colla-
borations where privacy isn’t necessarily 
an issue, but where large volumes of data 
make sharing everything impractical.

“You have to communicate in a 
way that is effi  cient in how much you 
send back and forth to learn from the 
data,” he says.

Myong K. Jeong, associate professor 
of industrial and systems engineering, 
is also developing big-data techniques to 
extract useful information such as pro-
cess conditions and yield-rate predictions

from multiple data sources in complex 
processes. He has been working with 
semiconductor industry giant Samsung 
to better ascertain the functionality of 
memory chips used in computers and 
other electronic devices.

In the semiconductor manufac-
turing process, hundreds of chips are 
fabricated on large silicon disks called 
wafers. A fi nal step is to test all of the 
chips on a wafer to determine if any are 
defective. Jeong’s research group wants 
to automate the whole procedure to iden-
tify defective dynamic random access 
memory (DRAM) chips. It is one of the 
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H A R N E S S I N G 

THE POWER OF 

UTGERS ENGINEERS ARE PUSHING THE BOUNDS

OF LARGE DATA SETS, PIONEERING BIG DATA-

E NA B L E D  P RO C E S S E S  A N D  T E C H NO L O G I E S. 
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“It all revolves around 

making a better decision.

That’s the part that 

makes it engineering.”

                SUSAN ALBIN
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Rutgers Engineering Marvels

DANIEL REDA, Ph.D. 
ENG’65, GSNB’67, ’69 , 
a NASA scientist, con-
tributed to state-of-the-
art spacecraft reentry 
physics and the Galileo 
mission to Jupiter. 

MIR IMRAN ENG’77 
invented the world’s fi rst 
implantable defi brillator 
and the ablation catheter.

CURTIS CARLSON, 
Ph.D GSNB’69, ’73 
served as president 
and CEO of SRI Inter-
national, the company 
that invented Siri.

RICHARD FRENKIEL, 
Ph.D. GSNB’65 devel-
oped the fi rst 
cellular networks.

ROBERT ZWOLINSKI ENG’57 
co-developed a machine that 
provided false twists to electric 
cables, making it easier to mass-
produce thicker cables.

WILLIAM MOOG ENG’38 invented 
a valve that revolutionized aircraft and 
missile fl ight control systems. Moog, 
Inc. manufactures parts on several 
aircraft, including the Boeing 737.

NATHAN NEWMARK 
ENG’30 , “the father of 

earthquake engineering,” 
revolutionized geotech-

nical engineering.

HARLAND 
BARTHOLOMEW ENG 

1911 , one of the nation’s 
fi rst city planners, 

designed more than 120 
di� erent American 

cities, including Newark, 
St. Louis, Washington 

D.C., and Memphis.  

LEONOR LOREE ENG 1869 , president of 
the Baltimore & Ohio Railroad, developed

                             the standard railway 
                           semaphore, or ‘tra¡  c 
                              light’ system, in use 
                                           for 50 years.

DANIEL DOD ENG 1908 
built the fi rst engine-

powered steamship able 
to cross the Atlantic 

Ocean. The S.S. Savannah 
    used a combinationof 

steam power and sails and 
for 17 years was the only 

steam-ship able to make a 
transatlantic crossing. 

LAURANCE LEEDS ENG’34, a leading 
expert in the technology of high-energy 
propagation of electrical waves through 

space, participated in the introduction 
of television on a mass scale and 

the use of radar during World War II.  

SoE Contributions: Innovation Timeline

An investigative research project during the Rutgers 250 
anniversary uncovered an impressive trove of innovative feats 
attributed to Rutgers engineers. For an expanded list of alumni 
innovators, visit soe.rutgers.edu/marvels.
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BRIAN REILLY ALWAYS KNEW HE 

wanted to build things, but he just 
wasn’t sure how. At the School of 
Engineering, he took a course in con-
struction management that changed 
his life and helped him realize his 
dream. “Professor Bob Erehm asked 
me if I’d ever heard of Bechtel,” Reilly 
says. “He suggested I look them up 
because they were coming to cam-
pus to conduct interviews.” Reilly 

arranged to be interviewed, and he 
got a job.

Erehm is one of many mentors 
who have made a di� erence through-
out Reilly’s career. “Without mentors 
to turn to when it was time to make 
decisions, I don’t know if I’d be where 
I am,” Reilly says. 

Leadership, he contends, is a form
 of mentoring. “I like to surround my-
self with really smart people who 

Brian Reilly 
Brian Reilly ENG’80, a senior vice president at Bechtel, began working 
at the company in 1980 following his graduation from Rutgers with 
a degree in civil engineering.  He is the project director for the construction 
of a $6.5 billion uranium process facility in Oak Ridge, Tennessee. 
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don’t necessarily agree with me and 
bring them into the decision-making 
process,” Reilly says. “With their 
input and perspectives, I can make a 
better decision.” 

He mentors interns and colleagues 
at Bechtel, many of whom are SoE stu-
dents and alumni. “The best part of my 
job is when younger people come to me 
and ask for time to talk,” he says.

Six years ago, after not being 
back on campus for 30 years, Reilly 
was ready to get involved. Bechtel 
was no longer recruiting Rutgers stu-
dents, which didn’t make sense to 
him as the company had successfully 
hired graduates in the past.  

He met with newly appointed 
dean Tom Farris, who gave him a tour 
and introduced him to students in-
volved in Engineers without Borders.

“The school and students sold 
themselves,” he says. “I was hooked.”

As an engaged alumnus, Reilly 
recognizes the impact that mentors 
can make on students’ lives. He and 
his wife Stacey, who is a Douglass 
College graduate, support the Reilly 
Douglass Engineering Living-Learning 
Community. Because of their gener-
osity, the community’s women enjoy a 
residential experience that promotes 
engineering success, leadership devel-
opment, and network support. 

“Women engineers haven’t had 
the right kind of support system,” 
he says. “Jaquelyn Litt, the dean of 
the Douglass Residential College, and 
Tom Farris had the tremendously 
innovative idea for this community. 
Stacey and I are passionate about 
this issue and wanted to support 
this community.”  

To read the complete interview with 
Reilly, visit soe.rutgers.edu/reilly
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Snowy Owl Restored and on Display 
The Snowy Owl, masterfully crafted by renowned sculptor Edward Marshall Boehme, has a place of honor in the School of Engineering’s  
Center for Ceramics Research. Three sculptures had been commissioned to commemorate the historic 1987 summit between President  
Ronald Reagan and Mikhail Gorbachev, the leader of the former Soviet Union. One was presented to Nancy Reagan and another to  
Raisa Gorbachev. The third sculpture was donated to the Department of Materials Science and Engineering following Boehme’s death.  
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