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By fostering such a climate of inno-

vation, we attract innovators—and 

their names appear throughout this 

issue. While all our students learn 

how to be entrepreneurs, some 

come to us as entrepreneurs, as the 

story of the Gutins makes clear. On 

the faculty side, many of our leading 

researchers innovate to address the 

world’s most pressing needs, from 

finding antidotes for anthrax to op-

timizing transportation networks for 

energy efficiency. Just recently I was 

proud to promote six of our faculty 

members for their highly praised 

work. Their dedication extends well 

beyond the laboratory: under their 

tutelage, undergraduates have co-

written refereed articles, assisted 

with high-level research, and worked 

with robotics in the classroom, to 

name just three examples. 

This type of innovation—in which 

we equip students with the technical 

knowledge and the values to thrive 

in the future—will always reside at 

the core of our curriculum. It is  

a commitment that is absolutely  

essential as we develop the  

“Rensselaer Engineer of the Future.” 

Tomorrow’s engineers must have a skill set  

and a perspective that far outstrip those of 

their predecessors: not just a full grounding  

in science and mathematics, but a deep  

understanding of diverse cultures; not just  

expertise in a specific engineering discipline, 

but the aptitude to work in teams and  

understand complex, interdisciplinary systems. 

Alan W. Cramb, Clark and Crossan Professor of Engineering  

Dean, School of Engineering 

EEducation for “The Engineer of the Future”

At every point in its storied history, RPI has been engaged in 
perpetual innovation—not just in its research laboratories, but 
also in the classroom. At all levels, the institute’s brain trust has 
anticipated the needs of its students and met them with novel 
approaches to curriculum and methodology. The reason is simple: 
because the engineering workplace of the next decade will look 
decidedly different from its counterpart in the last decade. As 
we offer innovation to our students, we attract the nation’s best 
and brightest, star researchers and promising undergraduates.

This commitment to innovation is all the more imperative as 
we reflect further on the recommendations of our new School 
of Engineering Advisory Council. Tomorrow’s engineers must 
have a skill set and a perspective that far outstrip those of 
their predecessors: not just a full grounding in science and 
mathematics, but a deep understanding of diverse cultures; not 
just expertise in a specific engineering discipline, but the aptitude 
to work in teams and understand complex, interdisciplinary 
systems. Many of our innovations in education—the O. T. 
Swanson Multidisciplinary Design Laboratory, our Inventors 
Studio, our Professional Development Programs, and others—
are specifically designed to help students gain the skills and 
values they need to succeed long after commencement.  

This issue of School of Engineering News stands as testimony 
to both the results of that innovation and the talent behind it. 
Programs such as the Lemelson-Rensselaer Student Prize and 
the Undergraduate Research Forum and Awards have produced 
outstanding research from those who will, before long, enter 
the workplace fully prepared for success. Students such as 
Jason Coutermarsh and Kamron Fazel have done much more 
than complete abstract exercises: the results of their research 
have an excellent chance of succeeding in the marketplace. 

DEAN’S MESSAGE
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Near Y  u
In 1999, Rensselaer professor Don Millard started thinking about  

a way to enable students to perform experiments anytime,  

anyplace—specifically experiments that use an oscilloscope,  

function generator, digital control, and some form of power  

supply. He started by looking at commercially available solutions, 

which were prohibitively expensive, and he wanted to involve  

students in bringing the project’s vision to reality.

But it wasn’t until Jason Coutermarsh, a grad student at Rensselaer, 

joined the project in the summer of 2004 that a complete  

functional prototype took shape. Today, thanks to a lot of hard  

work and the support of several technology companies, the  

Mobile Studio Project is a reality—and getting closer  

to commercialization. 

COMING SOON TO A DESKTOP

COVER STORY: Coming to a desktop near you—Mobile Studio

“Rensselaer’s new Mobile Studio offers a cheaper and more effective way to provide studio 

instruction.  At Howard University, instructors report that they are teaching more material 

in the same amount of time and see improvements in student attendance and perfor-

mance using the Mobile Studio. Our students have requested broader use of the Mobile 

Studio with Tablet PCs, so we are looking to expand its use to the precollege programs, the 

freshman Introduction to Engineering Course as well as other courses within the College.”

—James H. Johnson, Jr., Ph.D., P.E., DEE  
Dean, College of Engineering, Architecture and Computer Sciences
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 Above:  Rensselaer students currently enrolled in Professor Millard’s class Circuits, (l to r) Michael Li,  

  Brandt Gigle,  Michele Viani, Dane Kouttron 

 Left: Professor Don Millard (left) and Jason Coutermarsh (right) 

 Bottom Left: Howard University students Abdou Diop and Abdoulaye Sy,  debating over their  

  circuit connection to the IOBoard. 

 Bottom Right:  Howard University student Shanell Haley, drives the mouse pad of her Tablet PC to  

  adjust the frequency of the sinusoid generated from the IOBoard.

COVER: MOBILE STUDIO
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Affordability and mobility were 
the prime directives since day one, as 
Coutermarsh explains. “It was designed 
to be affordable for students. I can 
definitely see the board getting into 
K-12 schools. Having a $100 piece of 
hardware and a laptop that allows kids 
to do a whole range of electronic ex-
periments would be something a lot of 
school districts would be interested in.”

Designed for a New 
Generation of Engineers

Millard drew his inspiration for the 
Mobile Studio from a generation of en-
gineering students that has virtually no 
tinkering background. “Their familiarity 
with using instruments and working 
with components is not as significant as 
previous generations,” he says. “Instead 
of taking apart circuits and building 
things with erector sets as I did, they 
manipulate computer software. And the 
level of integration is so sophisticated 
in today’s electronics that even if they 
did crack it open, it’s not clear how 
much they would garner from it.” 

This becomes a drawback, he explains, 
when they get into an introductory 
electrical engineering course and can’t 
visualize how the components work in 
the circuit, let alone in an entire system.  

Now, with a simple, affordable cir-
cuit board and software, that obstacle 
can be overcome. “It’s exciting to see 
students re-engaging in the classroom,” 
Millard says. “It’s really heartwarm-
ing the way their eyes light up when 
they see the results on the scope and 
watch how the waveforms change as 
they manipulate a potentiometer.”

Bringing the Real World 
Into the Classroom…

According to Millard, “This changes 
the way faculty will engage and interact 
with students in the classroom. In one 
two-hour session, I can introduce the 
topic, have students do a paper-and-
pencil type of problem, then put a cap 
on the knowledge with a real hardware 
experience, where they are actually 
able to build and test a circuit right 
at their desks. This allows us to scaf-
fold the students’ knowledge and offer 
multiple visualizations that aid the 
understanding of difficult concepts.”

These experiments, in conjunction 
with the board, will resemble the type 
of experience students will encounter 
on the job. They also appear to help 
students do better on exams when 
given a design-oriented problem. “I 
believe that’s because they have more 
of a gut intuition for what’s going on, 
where to start, how to approach com-
ing up with a solution,” says Millard.

…and the Lab Out Into 
the Real World

Millard and Coutermarsh see the 
board as a way to extend the benefits 
of hands-on lab work globally—at a 
price point that will make it afford-
able even in developing countries. 
The Rensselaer team has already had 
inquiries from as far away as the Bal-
kans, South Africa, and Australia. 
Which is not surprising, given the fact 
that for $100 or a little more, schools 
that can’t afford to outfit labs with 
$10,000 worth of hardware can now 
offer this experience to their students.

The Mobile Studio consists of an index-card-sized board that hooks 

up to a PC and turns the computer into a functional two-channel oscil-

loscope with full software manipulation and control capabilities. “So,” 

Millard explains, “you can store waveforms you have acquired, recall 

them for further processing, and do manipulations that are offered by 

very expensive scopes but come for free, as it were, through integra-

tion with a PC. Students can also use the boards as general-purpose 

controllers in design projects, research studies, and artistic pursuits.”

COVER STORY: Coming to a Desktop Near You—Mobile Studio
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To ensure that not just the de-
vice but the software and protocols 
will export seamlessly, Rensselaer 
is collaborating with Howard 
University and the Rose Hulman 
Institute of Technology in the 
beta testing process. According 
to Coutermarsh, “Howard is now 
using it to introduce labs earlier 
in the curriculum—they’ve been 
able to utilize the mobile studio 
pedagogy in sophomore courses.”

Getting Ready for Prime Time
Although the difference between 

a working prototype and a com-
mercial design can be enormous, 
the Rensselaer team had help along 
the way.  Coutermarsh explains, 
“We showed the prototype to an 
RPI alumnus (who is a fellow at 
Analog Devices) and gave a presenta-
tion. He liked it and the company 
has supported us since then.” 

The first run of the “red board” ver-
sion produced 200 units, followed by 
200 of a newer “blue board,” which 
allows students to observe, process, 
and generate signals on the order 
of several megahertz (MHz). This 
supports labs that study phenomena 
which only occur at these higher fre-
quencies.  “Now I’m sitting here with 
schools that have told me ‘we want n 
number of boards, right away’—more 
than we can possibly make. Likewise, 
many students who have used the 
boards in the sophomore courses are 
now requesting them for use in their 
junior and senior design projects. So 
we’ve started discussions with com-
panies such as National Instruments 
to commercialize it,” Millard says.

“It’s both exciting and daunt-
ing,” Millard says. “Exciting, 
because every institution that sees 
the technology wants it. Daunting, 
because every institution that sees 
the technology wants a lot of it.” 

Jason Coutermarsh adds, “We are 
now considering a variety of future 
options. One option is to continue in-
creasing the board’s performance. But 
we may want to sacrifice performance 
a little bit to make it more reliable. 
The really high-performance stuff 
tends to be not quite as bulletproof. 
We are also exploring the use of 
wireless technologies to even further 
expand its application opportunities.”

Whether the ultimate decision is to 
pursue blazing speed or bulletproof-
ing, whether Rensselaer ultimately 
takes on full-scale production or part-
ners with a commercial company, it’s 
clear that the Mobile Studio Project 
is an idea whose time has come—and 
whose place is everywhere.

Note: Funding, hardware, and support 
for the project have been provided by:

National Science Foundation

Analog Devices Inc.

Hewlett Packard

Maxim Integrated Products

Molex Connector Corporation

PCBExpress

»

»

»

»

»

»

Much like an iPod, the Mobile Studio 

board is a USB-based, plug-and-play 

peripheral that gets its power from 

the computer. Custom software, 

written by Coutermarsh, handles the 

setup and ensures it will integrate 

with other software. And with a 

processing power that dwarfs the 

iPod, it is actually less expensive. i | ioboard.rpi.edu
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i | www.rpi.edu/lemelson

Innovation and Invention: Lemelson-Rensselaer Student Prize

“This school blows the mind.  
You are all so fortunate to 
be educated in a place like 

this. It is glorious.
—Dorothy Ginsberg Lemelson,  

co-founder and chairman, 

Lemelson Foundation 
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Schulkin’s “Mini-Z” is dramatically 
smaller and lighter than any previous 
terahertz device, and it already has 
proven its ability to detect cracks in 
space shuttle foam, image tumors in 
breast tissue, and spot counterfeit 
watermarks on paper currency. The 
system, which weighs less than five 
pounds and fits snugly in a briefcase, 
could open the door to a wide range 
of applications in homeland security, 
biomedical imaging, and nondestruc-
tive testing of industrial components.

Schulkin, a doctoral student in phys-
ics at Rensselaer Polytechnic Institute, 
is the first recipient of the $30,000 
Lemelson-Rensselaer Student Prize. The 
award is given to a Rensselaer senior 
or graduate student who has created or 
improved a product or process, applied 

A technology in a new way, or otherwise 
demonstrated remarkable inventiveness.

“Discovery and innovation are the 
sparks that drive the global economy 
and enhance quality of life. The Lemel-
son-Rensselaer Student Prize is designed 
to inspire and reward those who push 
the boundaries of imagination, and do 
the creative work to break new ground,” 
said Rensselaer President Shirley Ann 
Jackson. “Brian Schulkin embodies 
that spirit of innovation, discovery, and 
excellence. We celebrate his ingenuity 
and commitment. We applaud him and 
all of our students who participated 
in this inaugural competition, and we 
encourage them to keep exploring and 
to keep pushing the boundaries.”

The Next Wave in Sensing  
and Imaging

T-rays are based on the terahertz re-
gion of the electromagnetic spectrum, 
which is defined by frequencies from 
0.1 to 10 terahertz—just between in-
frared light and microwave radiation. 
“Terahertz waves are the last window 
in the electromagnetic spectrum to be 
exploited by scientists,” Schulkin said.

T-rays are useful for imaging defects 
within materials without destroying 
the objects or even removing them 
from their setting, and they offer major 
advantages over other techniques, ac-
cording to Schulkin. They can penetrate 
many dry, non-metallic materials 
with better resolution than microwave 
radiation; they don’t pose the same 
health risks as X-rays; and unlike ul-
trasound, terahertz waves can provide 
images without contacting an object. 

“T-rays” have been touted as the next breakthrough in 

sensing and imaging, but the need for bulky equipment 

has been an obstacle to reaching the field’s potential. 

Enter Brian Schulkin, winner of the first-ever $30,000 

Lemelson-Rensselaer Student Prize. Schulkin has 

invented an ultralight, handheld terahertz  

spectrometer — an advance that could help catapult  

T-ray technology from the lab bench to the marketplace.

innovation + invention

2007 Lemelson-Rensselaer Student Prize winner 

Brian Schulkin with his invention the “mini-Z”

T-rays can safely provide images on a variety of 

materials without contacting the object or person. 
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And T-ray systems offer more than 
just images: they can provide valuable 
spectroscopic information about the 
composition of a material, especially in 
chemical and biological species. Scien-
tists have been exploring the terahertz 
region for more than two decades, but 
one of the main obstacles has been 
the size and weight of T-ray devices. 
“Conventional systems are tied down 
to the bench,” Schulkin said. “They 
are incredibly heavy, not portable, and 
require high-powered lasers, which 
are both expensive and large.”

The Mini-Z, however, is about the size 
of a laptop computer, and it does not 
require any peripheral equipment. “The 
first time the Mini-Z was on display, 
the kinds of comments we got were, 
‘Where is the rest of it?’” Schulkin said.

The device also provides real-time 
data with absolutely no waiting, and 
its user-friendly design means people 
do not need special training to oper-
ate it. “It’s a turnkey system — all 
you have to do is open the box, set it 
up, and turn it on,” Schulkin said. 

A Multitude of Applications 
Schulkin’s patent-pending technology 
is available for licensing, and his team 
has received interest from a number of 
companies looking to commercialize 
the Mini-Z. The potential applica-
tions for such a device are numerous: 
evaluating the integrity of carbon fiber 
composites used in airplanes; imaging 

tumors without the need for harmful 
radiation; detecting explosives at airport 
security checkpoints; spotting landmines 
from a distance; and seeing biological 
agents through a sealed envelope.

The spray-on foam insulation used 
in the space shuttle is an ideal subject 
for terahertz imaging, Schulkin said. 
During the STS-114 shuttle mission in 
July 2005, video analysis indicated a 
piece of foam was lost from the bright 
orange, 15-story-tall external fuel 
tank of Space Shuttle Discovery. The 
tank’s aluminum skin is covered with 
polyurethane-like foam averaging an 
inch thick, which insulates the propel-
lants, prevents ice formation on its 
exterior, and protects its skin from heat 
during flight, according to NASA.

Schulkin and his colleagues have con-
ducted tests with foam samples provided 
by NASA’s Marshall Space Flight Center 
and fuel-tank manufacturer Lockheed 
Martin Space Systems. To help prove the 
viability of terahertz imaging, the team 
purposely embedded defects in specially 
prepared foam samples, and then they 
used T-rays to spot them. In one test, 
a total of eight man-made defects of 
various sizes were scattered throughout 
the sample and successfully detected.

A Shining Star on the  
Research Stage

“Not only does Brian have an impres-
sive grasp of theoretical concepts, but 
he also has the rare ability to combine 
this understanding with solid engi-
neering principles,” said Alan Cramb, 
dean of the School of Engineering at 
Rensselaer. “His innovative spirit and 
creative spark are an inspiration to us 
all, and we are fortunate to have the 
Lemelson-MIT Program to recognize 
innovative students like Brian.”

Schulkin works under the guid-
ance of Xi-Cheng Zhang, the J. Erik 
Jonsson ’22 Distinguished Professor 
of Science and director of the Center 
for Terahertz Research at Rensselaer. 
“Brian’s innovative approach combined 
the integration of materials, optics, and 
electronics expertise to realize a quan-
tum leap in robustness, while reducing 
the size and weight of the system by 
an order of magnitude,” Zhang said. 
“His miniature terahertz spectrometer 
project, after only one year’s worth of 
research and development, has become 
the shining star on our research stage.”

i | www.rpi.edu/lemelson

The mini-Z could revolutionize  
the way researchers, doctors,  
scientists, and military  
intelligence can see the world.    

INNOVATION IN EDUCATION: Lemelson-Rensselaer Student Prize

T-rays can penetrate many dry, non-metallic materials with better resolution than microwave 
radiation; they don’t pose the same health risks as X-rays; and unlike ultrasound, terahertz 
waves can provide images without contacting an object. 
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finalists

Greg Ten Eyck Ludovico Dell’AcquaEben Bayer

All students set out to change the world, 
but Gregory Ten Eyck could actually do it. 

His inventions could be the link that research-
ers have been looking for to create safe and efficient 
fuel cells, reduce the impacts of carbon dioxide on 
our environment, and create the next generation of 
extremely-small, super-efficient microelectronics.

As an Eagle Scout, it is no surprise that Ten Eyck 
would be an inventive young man with a deep re-
spect for the environment, but this IGERT fellow has 
taken these values to a level higher than anyone 
would have thought possible. A 4.0 student, born 
leader, entrepreneur, and award-winning engineer, 
Ten Eyck truly has a bright future ahead of him.

Gregory’s research focuses on the interconnec-
tions within electronic circuitry. He has invented three 
methods that could have broad implications for the 
next generation of microelectronics, as well as enor-
mous implications for energy and the environment.  

  

Many Rensselaer students are well-rounded, but 
Ludovico Dell’Acqua-Bellavitis takes this concept 
10 giant steps further than the average student. 

Ludo is fluent in both English and Italian, a pro-
ficient horseman, rower and active downhill skier, 
has lived and learned in three different countries, 
and already holds three very diverse degrees: a B.S. 
in psychology from University College in London, 
a M.S. in materials science and engineering from 
Rensselaer, and an MBA from Rensselaer. He is 
currently a Ph D candidate in engineering science 
working in the Rensselaer Nanotechnology Center.  

Ludo has focused his current research efforts to 
create a class of lab-on-a-chip devices that leverage 
nanotechnology to study neurons and neural com-
munication in a minimally invasive fashion, with 
enhanced signal discrimination and resolution.  

Many would expect the son of a successful farmer to 
follow in his father’s footsteps, and in many ways Eben 
Bayer, a senior in mechanical engineering and product 
design and innovation at Rensselaer, is doing just that. 

Bayer’s family farm  
is not typical. It produces 
up to 900 gallons of maple 
syrup a year on renewable, 
environmentally friendly 
technology. And Bayer is 
not your typical engineer. 
When not making syrup, 
he and his father can of-
ten be found in the woods 
hunting wild mushrooms. 
He used his knowledge  

of the Earth and fungal growth to create a revo-
lutionary organic insulation that is cost-effective, 
protects the environment, and saves energy.

Organic insulation could replace tradi-
tional foam insulation, which carries substan-
tial economic and environmental costs.  

Cu nanorods 
and bonding 
example.

Ludo’s devices are designed to both  
record and stimulate neural activity  
in the single cell and between  
multiple neighboring cells.

Organic insulation is completely biodegradable and 
can be composted without any post processing.

Eben also was among the 
winners of the fall 2006 
“Change the World Challenge” 
competition— Created in 
2005 by Rensselaer alumnus 
Sean O’Sullivan ’85, the 
competition is intended to 
support entrepreneurship 
education and inspire ideas to 
improve the human condition. 
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A Great Siberian Success Story Flourishes at Rensselaer
Immigrants ride Internet business to the American Dream

Not every student body includes 
identical Russian twins who pay their 
own tuition out of the Internet busi-
ness they founded in high school.

Alexander and Alexey Gutin could 
have attended any college, but they 
chose Rensselaer because of its entre-
preneurial focus. “We thought we’d be 

more highly valued here than at other 
schools because we are entrepreneurs, 
and RPI valued that,” Alexey said. 

They’ll graduate this spring with com-
puter science and electrical engineering 
majors. The stylishly bespectacled Al-
exander is going to Albany Law School; 
he looks forward to meeting people 

 Alexander (left) and Alexey Gutin in the Web Scribble office. 

3 Web Scribble Solutions was born from recurring requests 
for dating products (now webDate) and social networking 
software (now webNetwork). There’s also a board for 
employers and jobseekers (webJobs and webClassifieds, 
respectively), which they call “eBay without the bidding.” 

ENTREPRENERSHIP: Alexander and Alexey Gutin—Immigrants ride Internet business to the American Dream
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A Great Siberian Success Story Flourishes at Rensselaer
Immigrants ride Internet business to the American Dream

from different disciplines and learning 
logical argument. Alexey will remain at 
Rensselaer for an M.S. in either com-
puter systems or electrical engineering, 
his main interests. He isn’t wearing 
glasses because he can’t find them.

The ambitious high school program-
mers matured into managers of a com-
pany with 17 employees, including 11 in 
India. Web Scribble Solutions was born 
from recurring requests for dating prod-
ucts (now webDate) and social network-
ing software (now webNetwork). There’s 
also a board for employers and jobseekers 
(webJobs and webClassifieds, respective-
ly), which they call “eBay without the 
bidding.” Quite polished when recount-
ing their corporate history, Alexander 
reveals his age by saying events five years 
in the past happened “a long time ago.”

The brothers don’t have specific duties 
at Web Scribble. Alexey is CEO because 

the elder (by 10 minutes) 
Alexander proclaimed himself 
president. Alexey pays more 
attention to sales calls and 
to the Indian programmers. 
Alexander thinks more about 
project management and 
design. “He’s more creative, 
good at making things look 
and feel better,” Alexey said 
about his brother. “He can 
focus ideas, weed out the bad 
ones, and keep us on track,” 
Alexander said about his.

Sparse Spaces,  
Ambitious Goals 

Their goals for the business 
include two new products a 
year and 50% annual growth. 
Last year, they left the Rens-
selaer Incubator Program, 
where student businesses 

begin, for the Rensselaer Technology 
Park, a potentially lucrative accomplish-
ment: MapInfo, a software company 
that took the same route, was just pur-
chased by Pitney Bowes for $408 mil-
lion. They’re also trying to make Web 
Scribble more valuable for acquisition. 

Their respective offices are equally 
sparse. The more technical Alexey 
has Bonsai plants and a waterfall 
print leaning against an office wall; 
aesthetically inclined Alexander has 
a whiteboard with phone numbers 
propped against his wall. The sparse 
spaces yearn for molly bolts.

After splitting their time for so long 
between school and business, both look 
forward to finishing grad school—they 
come from generations of Ph.D.s—and 
focusing on business alone. “In a busi-

ness sense, it’s good to have a partner. 
In a relative sense, we trust each other 
and have a lot of security,” Alexey said.

Summers are for Web Scribble. Dur-
ing the school year, the twins schedule 
classes in opposite blocks, so at least 
one is often at the office. Weeknights 
are for studying, weekends for a 
burgeoning social life that includes 
four roommates and a boat. While 
explaining they’re too busy to name it, 
Alexander coined Weekends Only. 

The Gutins were born 23 years ago in 
Novosibirsk, Siberia, the third largest 
city in Russia. They had a few toys in 
their small apartment, and meat wasn’t 
always available. Inspectors scrutinized 
them in the food lines when the twins 
passed through a second time with a 
friend who needed greater rations.

When the boys were 8, their 
parents seized an opportunity to 
emigrate. “Everyone wants to come 
to America,” Alexander said em-
phatically, with a slight Russian pro-
nunciation that belies the fact they 
arrived unable to speak English.

Rensselaer encourages even identi-
cal twins to pursue their unique 
interests. “The engineering program 
is structured in a smart way. We like 
having common basics and then pick-
ing our own paths,” Alexander said.

i | www.webscribble.com/

Alexander and Alexey Gutin could have attended any college, but 

they chose Rensselaer because of its entrepreneurial focus. “We 

thought we’d be more highly valued here than at other schools 

because we are entrepreneurs, and RPI valued that,” Alexey said. 
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From Teamwork to Leadership 
According to McCloskey, Rensselaer is unique in that each engineering student 

is required to take Professional Development courses. As part of that curriculum: 

Professional Development I concentrates on teamwork. Skills and top-
ics include collaboration, effective communication and feedback, con-
flict management, team development, and ethical decision making. 

Professional Development II consists of a choice between two 2-credit-hour 
courses taught in the School of Humanities and Social Sciences, which provide 
some of the intellectual foundations of leadership for engineering students. 

Professional Development III focuses on leadership: students are 
exposed to specific leadership theories and skills, including ethi-
cal decision making, developing vision, motivation techniques, 
and tools to succeed in a diverse organizational culture.

The Archer Center works very closely with the corporate community as well. “We 
are in constant communication with our corporate partners. They tell us that they 
are looking for people with the skills that we are teaching,” said McCloskey. Such 
corporate giants as Boeing, Exxon/Mobil, General Electric, General Motors, BAE 
Systems, IBM, Lockheed Martin, and Target participate in the Archer Center’s 
programs, often providing guest speakers for the Professional Development classes. 

In addition to the courses, the Archer Center conducts a non-credit Professional 
Leadership Program. This is open to juniors who want more in-depth coverage of the 
skills learned in the other courses. The center also offers short leadership workshops, 
an Emerging Leaders Program, consultations, and in-class learning experiences.

1.

2.

3.

What makes a good leader? 

How do I handle conflict in a team? 

How do I make ethical decisions? 

“With these courses, our students are ahead of their peers, and they can hit the ground running,”  

remarked Linda Teitelman McCloskey, director of the Archer Center for Student Leadership  

Development. The Archer Center provides skill-based, interactive leadership education that  

complements Rensselaer’s educational mission.

INNOVATION IN EDUCATION: Professional Development 

>
Professional development classes give engineering students an  

Linda Teitelman McCloskey,  
director of the Archer Center for 
Student Leadership Development. 
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The Students Respond
The center’s programs are yielding 

results. After taking the Professional 
Development I course in the spring 
of 2006, 75% of students felt that it 
added value to their understanding of 
teamwork and leadership. And 80% 
of the students who completed Profes-
sional Development III in the spring 
of 2006 felt that they would apply 
the information they learned in their 
next work or academic environment.

“We in the Archer Center believe 
in the philosophy of transformational 
leadership,” said McCloskey. “This ap-
proach teaches students that leadership 
is not simply about having a designated 
role of authority within an organiza-
tion. Instead, leadership requires one 
to take the initiative to do ‘the right 
thing’ regardless of the position an 
individual holds in that organization. 
Furthermore, we teach that anyone can 
learn and develop the skills that will 
help them become an effective leader.”

Ode to the 10 Characteristics 

of an Effective Team 

 

An effective team is what we’ve strived to be,
These 10 characteristics hold the key.

With a clear purpose in mind
Solutions to engineering problems are easy to find.

Informality has been important to our group as we meet,
Our jokes and humor connect us, which is something real neat.

We’ve never had trouble hearing everyone’s voice,
Participation from all is always a great choice.

Open communication in and out of meeting helps us continue to improve,
When we all express our ideas and feelings we’re in a nice groove.

Work may not always be so fun,
But with clear roles we’re sure it will be done.

We’ve learned that conflict is not a bad thing,
Through civilized disagreement we’ve found solutions to bring.

A rotational structure is what we’ve got,
With shared leadership we leverage the skills that we’ve brought.

Checking in with our progress helps us to stay on track,
Self assessment shows us what may be holding us back.

We are all different, which has strengthened our team,
Diversity is valued as we share and work towards one dream.

These characteristics have been helpful as we work in IED
We’ll keep them in mind as you will see.

We’ve decided to add one more characteristic that has helped us.
Shake N’ Bake can be the answer to any problem with out any fuss.

Ode written by Team Shake N’ Bake: David Alfano, James Cardillo, Tara Clancy, 
Bryan Jones, Tim Shattuck, Jeff Vachon (Spring ’07 ENGR 2050: Professional  
Development 1– instructor James Reed)

“With these courses, our students are ahead of their peers, and they can hit the ground running,”  

remarked Linda Teitelman McCloskey, director of the Archer Center for Student Leadership  

Development. The Archer Center provides skill-based, interactive leadership education that  

complements Rensselaer’s educational mission.

Engineering students can answer  

all these questions and more after  

completing Rensselaer’s Professional 

Development courses. Begun in 1998, 

the courses give students a firm  

foundation in leadership and  

communication skills. 

>
Professional development classes give engineering students an  edge
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O.T. Swanson Multidisciplinary Design Laboratory (MDL)

This was no easy project.
“Undergraduate students simply do not study aerodynamics at the level 

needed to fully understand the operation of wind turbines,” said Bill Gressick, 

the lead research specialist at Rensselaer’s Center for Automation Technologies 

and Systems.  “The team members thoroughly impressed me with their ability 

to overcome all obstacles.” 

And overcome they did. Given a narrow, technical focus, an international team 

of seven Rensselaer students completely reframed their Multidisciplinary Design 

Laboratory (MDL) project—and came up with five concepts that may one day 

increase the efficiency of wind turbines. 

Well Beyond the Proverbial Box

MDL students reframe a difficult wind turbine problem—
with promising results 

INNOVATIONS IN EDUCATION: O.T. Swanson Multidisciplinary Design Laboratory (MDL)
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Above and Beyond the Algorithm 
GE Energy, the project sponsor, origi-

nally asked the students to optimize con-
trol algorithms for its variable-pitch wind 
turbines. Lacking expertise in controls, 
several of the students suggested taking 
the project outside the proverbial box.

“Our professor, Mark Steiner, was very 
much in favor of this, and he inspired 
the team to move beyond the original 
scope,” said Christoffer Andersson, one 
of two Danish students on the team. 

The newly reframed project was far 
less defined; it asked the team simply 
“to suggest improvements to the over-
all turbine configuration,” said team 
member Alex Stroshane. To make 
sense of the new scope, several of the 
students drew on their experience 
with Product Design and Innovation 
(PDI), an interdisciplinary program in 
which students often design solutions 
in response to undefined parameters.

In the process, the team tested, 
mastered, and made recommenda-
tions on the sophisticated simulation 
software used to evaluate design con-
cepts. The final report carefully laid 
out the advantages and drawbacks of 
each concept, choosing the advanced 
power electronics as the best option 
for GE Energy. While Gressick and 
Steiner provided valuable input, the 
students themselves set the course.

One impartial observer was highly 
impressed. “The project team has done 
an excellent job,” said Nag Patibandla, 
the director of Rensselaer’s Center for 
Future Energy Systems, who attended 
the final presentation. “Their literature 
review was thorough, and their analysis 
was detailed, systematic, and pragmatic.” 

Leveraging the Global View
The team’s cross-cultural flavor 

contributed to the accomplishments. 
“In Denmark, I see engineering stu-

dents taking a lot of initiative,” said 
Sebastian Sztuk, who with Andersson 
came to Rensselaer from the Techni-
cal University of Denmark (DTU) for 
the fall semester. “That entrepreneurial 
mindset may have helped us brainstorm 
more innovative solutions and man-
age an undefined project.” Stroshane, 
who spent a semester at DTU himself, 
agreed. “The most noticeable difference 
in Danish engineering education is that 
the entire semester grade is typically 
determined by a final project or exam. 
This places much greater responsibility 
on students to manage their own proj-
ects. We certainly had to do that here.” 

Prep for the Workplace
From the MDL project, the team mem-

bers learned lessons that transcend the 
mechanics of wind turbines. “For me,” 
said Andersson, “the most interesting 
part was the initial process of reframing 
a project, then making the most of the 
team’s strengths and especially working 
with different types of engineers. It is 
very easy to get too complacent work-
ing with the same types of engineers 
from the same cultural background, and 
that really doesn’t prepare you for the 
reality of professional engineering.”

Team member Andrew Schaubhut also 
sees the project’s value in terms of real-
world preparation. “This has taught me 
that project definitions are not always 
clear,” he noted, “and that persistence 
and creativity are absolutely necessary 
in dealing with these sorts of situations. 
In interviews, a lot of companies are 
looking for people who are comfort-
able with working on unclear project 
definitions; now I fit that description.”  

The team’s report will serve as the 
foundation for future MDL projects. 
Even now, a team is building a scale 
model of the retractable tab concept for 
testing in the Rensselaer wind tunnel. 

New Ideas for Wind Turbines
This experience paid off in the critical initial phases, during which team members 

brainstormed and carefully researched dozens of possible improvements. Through 
the use of a rating system to grade the options, they narrowed the field to five broad 
concepts:

Airflow-shaping devices, including retractable tabs on the leading edge of the 
airfoil (to reduce turbine speed at high wind speeds) as well as the trailing edge 
(to increase turbine speed below the rated wind speed) 

Virtual aeroshaping, which uses zero-net-mass synthetic jets to change the pres-
sure distribution on the airfoil surface, reducing pressure drag and increasing 
power output

Advanced power electronics—specifically, a microprocessor-controlled circuit to 
convert the turbine’s variable-frequency AC output to constant current for the 
grid

Aerodynamic tower construction to reduce the vibration of blades as they pass 
the tower structure 

Power output forecasting, which uses modeling to predict wind in the tur-
bines’ local area, allowing turbine owners to more accurately schedule power 
production 

»

»

»

»

»
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2007 Winners: (l to r) Kamron Fazel, Jennifer O’Neil, Elizabeth Louie, Leanne Ahronian, Zane Van Dusen, Elizabeth Frank 

First Place: Kamron Fazel, nuclear  
engineering major, for his project titled 
“Electron Emission of Pyroelectric Crystals”.  
Associate Professor Yaron Danon from  
Mechanical, Aeronautical and Nuclear  
Engineering supervised the project.

Second Place: Zane Van Dusen,  
dual Computer Science and EMAC major,  
for his project, “Adaptive Use Musical  
Instruments for the Physically Challenged”.  
Clinical Professor Pauline Oliveros from Arts 
supervised the project.

Third Place: Jennifer O’Neil, Bioinformatics 
and Molecular Biology and Biology major,  
for her project, “Endophytic Quorum  
Quenching Bacteria for Use As Biopesticide”.  
Assistant Professor Jong-In Han from Civil and 
Environmental Engineering supervised.

Applied Category:

First Place: Elizabeth Frank,  
Interdisciplinary Science major, for her  
project “Self Diffusion of Sulfur in Pyrite”.  
Institute Professor Bruce Watson, Earth and 
Enviromental Sciences, supervised.

Second Place: Leanne Ahronian,  
Biology major, for her project “Increased  
Invasive Phenotype in AU-565 Breast  
Adenocarcinoma Cells”.  George Edick  
from Biology supervised.

Third Place: Elizabeth Louie, Biology  
major, for her project “A Model of Cell  
Migration Mediated by a Chemoattractant in 
Single and Co-Culture Microenvironments”.  
George Edick from Biology supervised.

Theoretical Category:

RESEARCH: Undergraduate Research Forum and Awards

2007
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The use of crystals to treat skin 
cancer might sound vaguely 
New Age. Kamron Fazel has 
shown that it’s anything but.

“Currently, treatments are performed 
with radioactive sources or bulky linear 
electron accelerators,” said Fazel, who 
received his bachelor’s degree in nuclear 
engineering from Rensselaer this past 
spring. “Using pyroelectric crystals, we 
could develop a safer, lower-cost, hand-
held device you could use at home.” 

Fazel’s research has drawn a good 
deal of attention. It not only took 
first place in the applied category 
at Rensselaer’s 2007 Undergraduate 
Research Forum & Awards (URFA), 
but also received mentions in a pub-
lished conference paper and helped 
advance his collaborator’s research.

Creating the Current 
Pyroelectric crystals are spontaneously 

polarized, but when heated or cooled 
in vacuum, the polarization changes—
building charge on the crystal faces and 
thus creating a very strong electrical 
field. In his research, Fazel oriented a 
pyroelectric crystal in such a way that, 
upon cooling, the electric field induced 
electron emission from the crystal face.

To characterize this emission, Fazel 
constructed a pyroelectric electron ac-
celerator, consisting principally of a 
vacuum chamber with the crystal inside. 
The electrons from the crystal would 
pass through a beryllium window and 
into a Faraday cup for current measure-

ment, while an X-ray detector gathered 
information to measure energy levels. 

The design was a success: the accel-
erator produced a semi-stable electron 
beam with a total electron charge of 
about one micro coulomb, achieving 
Fazel’s goal. “The dosage from that 
beam would be usable as is to treat 
skin cancer where the skin is thin,” he 
explained. “For thicker skin, we must 
find a way to optimize the beam so we 
can deliver a more penetrating dose.” 

The second phase of Fazel’s re-
search began to address that ques-
tion: he imaged the electron beam 
to determine the focal length of the 
emitted electrons. The electron focus-
ing and the size of the crystal are the 
primary variables affecting dose. 

The potential applications for this 
technology extend beyond skin cancer 
treatment. “Pyroelectric crystals could 
allow surface-material identification 
of any naturally occurring element,” 
Fazel said. “They might also be used 
in a chemical-biological detector 
for homeland security purposes.” 

A Little Help from His Friends 
True to the spirit of collaboration, 

Fazel worked closely with several Rensse-
laer researchers. His advisor, Yaron Dan-
on—an associate professor of mechani-
cal, aerospace, and nuclear engineer-
ing—suggested the research topic: “He 
told me that since it’s an emerging tech-
nology, I could contribute to the field,” 
Fazel said. Jeffrey Geuther, Fazel’s col-

laborator and a Rensselaer Ph.D. gradu-
ate, provided guidance at every phase. 

As the competition drew nearer, 
Fazel used many of the poster-writing 
lessons he learned from associate dean 
and professor Lee Odell. After that, it 
was a matter of practice—and more 
practice. “I ran through my presenta-
tion 20 times,” he recalled. “What I 
discovered is that a strong presenta-
tion can lead your audience through 
the poster. You have to bring them 
from given to new information.”

Rensselaer’s focus on undergradu-
ate research inspired Fazel to press on 
with his project. “Without the under-
graduate research program, I would 
not have been able to do this,” he said. 
“Then, once I completed the research, 
URFA got me out of the lab and out 
telling people what I was doing and 
why it’s important. I’m sure I’ll be us-
ing that skill for the rest of my life.”

Fazel’s research was supported in part by 
NEER grant no. DE-FG07-04-ID14596.

Undergrad’s work in pyroelectric crystals takes high honors in Rensselaer competition 

The Crystal Clear Winner

Fazel used a crystal, vacuum chamber,  
beryllium window, X-ray detector, and  
Faraday cup to create his electron accelerator.
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“We need new decision-making para-
digms in transportation that help to 
curb both energy consumption and en-
vironmental impact,” noted William A. 
Wallace ’61, director of Rensselaer’s Cen-
ter for Infrastructure and Transportation 
Studies (CITS) and professor of deci-
sion sciences and engineering systems. 
“We also need innovative computing 
and information technologies to make 
our transportation operations more 
efficient. Fortunately, current federal 
transportation policy presents a major 
opportunity to pursue both needs—and 
we have taken advantage of it.” 

Pioneers in Managing Demand
Part of CITS research zeroes in 

on consumer decisions. “In order 
to reach sustainability, the users of 
the transportation system—all of 
us—need to modify our behavior,” 
said José Holguín-Veras, a professor 
of civil and environmental engineer-
ing at Rensselaer. “Demand manage-
ment can help shape that behavior.”

Hence the pioneering work from 
CITS in this critical area. In one project, 
Holguín-Veras has focused on policies 
to increase commercial deliveries dur-
ing off hours (7:00 p.m. to 6:00 a.m.). 
By taking these vehicles off the road 
during peak hours, the policies would 
reduce traffic congestion and the air 
pollution that inevitably accompanies 
it. These benefits, in turn, would en-
hance the competitiveness of heavily 

traveled urban areas, many of which 
have been in decline for decades.

Holguín-Veras’s team began by 
investigating the idea of higher tolls 
during peak hours; unfortunately, 
such a policy gives the receivers no 
reason to change their behavior. So 
the researchers developed policies that 
combine the higher tolls with financial 
incentives to receive off-peak deliver-
ies. The result could be as much as a 25 
percent shift in deliveries to off hours.

The numbers have attracted the at-
tention of one federal agency. The U.S. 
Department of Transportation is now 
considering a major follow-up project 
that includes a large-scale pilot test.

Rensselaer’s transportation center 

focuses on the big picture to save energy 

B E Yo N D Th E hYB R I D

Mention energy efficiency, the environment, and transporta-

tion in the same breath, and most people think hybrid cars. 

There’s another, more systemic way to approach the issue. 

One center at Rensselaer has taken the lead in it. 

RESEARCH: Beyond the Hybrid—Rensselaer’s Transportation Center Focuses on the Big Picture to Save Energy 
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Solar-Powered Electronic  
Tag Readers

Can drivers help save energy just 
by driving past an electronic tag 
reader (the kind you typically see 
at a toll booth)? They can if an-
other CITS project has its way.

The center is actively collaborating 
with government agencies, private con-
cerns, and another university to develop 
a prototype wireless, solar-powered elec-
tronic tag reader. Such devices would re-
quire no energy from traditional sources 
to power the system, and their ability to 
work anywhere, anytime, could greatly 
increase their deployment—and the en-
ergy efficiencies that the system creates. 

To begin the project, the research-
ers will deploy six units in Rensselaer’s 
intelligent transportation systems (ITS) 
test bed—six miles of freeways, four 
miles of arterials, and two miles of city 
streets in New York’s Capital Region, 
equipped with sensors, video cameras, 
and satellite technology, which CITS 
uses regularly to test new concepts. 

“The solar readers will allow us to 
monitor travel times between reader 
locations for vehicles equipped with the 
tags,” explained Wallace, head of the 
project team that includes two CITS 
staff members, Jeff Wojtowicz ’02 and 
Earl “Rusty” Lee ’78 (all three are 
Rensselaer alumni). “Ultimately, the 
readers could be used to manage traf-
fic during special events and incidents, 
where backups often lead to substantial 
expenditure of energy and emissions.” 

Back to Fundamentals
What would a fully optimized trans-

portation network looklike? Answering 
that question requires a look at the 
fundamentals of transportation—and 
serious expertise in modeling.

Fortunately, CITS has both in its new-
est researcher. “I focus on developing the 
fundamental models to optimize the per-
formance of transportation networks,” 
said Satish Ukkusuri, assistant professor 
of civil and environmental engineer-
ing, who joined Rensselaer in 2005. 

As part of that effort, Ukkusuri uses 
the myriad advances in IT and wireless 
communication technologies to design 
and operate smooth-running transporta-
tion systems. One can see the influence 
of those technologies in his areas of ex-
pertise: not just transportation network 
modeling, but also intelligent transpor-
tation systems and computer simulation 
for Advanced Traveler Information Sys-
tems (ATIS) applications, among others. 

In one current project, Ukkusuri is 
developing a “one-stop shop” docu-
ment that transportation agencies can 
use to keep up on emerging technolo-
gies. Together with the New York State 
Metropolitan Transportation Council 
(NYMTC), he seeks to identify and 
evaluate these technologies, foresee 
future advances that could impact 
travel behavior, and formulate best 
practices for using the technolo-
gies in modeling and planning. 

Ukkusuri’s position as Howard N. 
Blitman ’50 P.E. Career Development 
Professor in Engineering has helped 
advance his research. “I am using 
the award to develop new network 
models that account for uncertainty, 
information recourse, and vehicular 
ad hoc networks,” he explained. 

Addressing the Urgency
The stakes in all these research areas 

are, of course, high. “On the one hand, 
the transportation sector consumes 20 
percent of total primary energy, while 
emitting two-thirds of carbon monoxide 
and about half the ozone,” Wallace said. 
“On the other hand, transportation is 
a pillar of the American economy: one 
of 10 employees works in the field.” 

CITS aims to address all these is-
sues. “We need radical improvements in 
productivity, reliability, environmental 
friendliness, and cost effectiveness 
if we’re to preserve our natural re-
sources and keep pace with civilization’s 
needs,” Wallace said. “In this Center, 
I believe, we have the people to pro-
duce the breakthroughs we need.” 

Source:  
1 Energy Information Administration.  

www.eia.doe.gov/oiaf/ieo/enduse.html 

2 Energy Information Administration.  
www.eia.doe.gov/oiaf/1605/vr95rpt/chap3.html
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Wireless, solar-powered electronic tag reader. Such devices would require no energy 

from traditional sources to power the system, and their ability to work anywhere,  

anytime, could greatly increase their deployment.
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ALUMNI: Jonna Gerken

The favor was recently 
returned when the Soci-
ety of Women Engineers 
(SWE) named Gerken 
a recipient of its 2006 
Distinguished New 
Engineer Award. She 
was recognized for con-
tributions to the defense 
industry, leadership on 
the SWE’s local and regional levels, and 
promotion of the organization and the 
engineering profession to young people. 

Spearheading Change
Gerken first became interested in 

SWE as a Rensselaer undergraduate, 
majoring in industrial and management 
engineering, and served as the on-cam-
pus chapter’s outreach coordinator. She 
continued the affiliation at Rensselaer’s 
Hartford campus, where she earned her 
MBA in 2001, and is currently the SWE 
national membership committee chair.

As a female student in a sea of male 
undergraduates, Gerken saw SWE as a 
way to reach out to other women in the 
industry. “The mission of SWE,” she 
explains, “is to increase the number of 
women in engineering. And I see it hap-
pening – in the area where I’m working, 
and in the schools I’m dealing with.” 

A Talent for Group Dynamics
Gerken is in a good position to 

observe hiring trends. As the configu-
ration and affordability manager for 
the Pratt & Whitney F135 Engine 

Exhaust Nozzle team in East 
Hartford, Conn., she works with 
approximately 100 people. Her 
responsibilities include manag-
ing the cost, weight, and design 
configuration of the hardware 
used in the nozzle, and reporting 
progress to the Pratt & Whitney 
JSF Program Office and the U.S. 
Government Program Office. 

Doing an effective job, she says, requires 
intensive people skills. “When I started 
my first job at Colt Firearms, the area 
was staffed entirely with men. Even 
so, I found I could get people to do 
things.” Always mindful of building on 
performance rather than personality, she 
feels that having a team-oriented, non-
threatening approach made it easier for 
her co-workers to cooperate.

Building on Skills Learned  
at Rensselaer

According to her employer, Gerken 
was chosen for her current, high-profile 
position because of her ability to present 
information clearly, concisely, and with 
confidence to upper management. She 
contends that her presentation skills were 
one of the most valuable tools she ac-
quired at Rensselaer. “We learned how to 
do presentations, how to behave in front 
of a lecture hall – which is important 
because management always wants to 
hear the short story, the bullet points.”

Gerken interacts daily with numer-
ous subteams responsible for particular 

hardware components. She must facili-
tate constant communication so that in 
the end, all the parts fit together. She 
also approves changes, tracks weights 
and costs, and consolidates informa-
tion from all the groups, ensuring that 
“the customer knows what is going on 
and is happy with what we’re doing.”

She says that Rensselaer gave her 
excellent training in accessing knowl-
edge and writing reports, but the team 
orientation of the school paid perhaps 
the biggest dividend. “Everything we 
do is in a team setting. Everyone has 
to work together, and if you can’t work 
with your group, it makes you look 
bad regardless of how good you are.”

Lessons That Last a Lifetime
Gerken, who is expecting her second 

child, considers herself very fortunate 
to have a career that offers a full spec-
trum of rewards and responsibilities 
without ruling out family time. 

In fact, she feels she has been fortu-
nate from her very first days at Rens-
selaer. “I loved it,” she says of her college 
experience. “I thought the education was 
wonderful. I jumped in with both feet 
and made it the experience I wanted. 
And so many people have graduated 
from the Hartford campus that we 
have our own RPI community here.”

And hopefully, thanks in part 
to her efforts with SWE, the fe-
male contingent will continue to 
grow by leaps and bounds. 

Alumna Honored for Advancing Women in Engineering

It’s not unusual for students to make lifelong connections in  
college. Jonna Gerken, though, took it one step further: she not 
only cemented friendships with other students, but started an  
active, ongoing commitment to a leading industry group. 

cits

Society of Women 
Engineers (SWE) named 
Gerken a recipient of  
its 2006 Distinguished  
New Engineer Award. 
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Burt Swersey was a successful inventor 
in the medical field. It was his innova-
tions in education, however, that recently 
brought him a highly coveted award.

Swersey, a lecturer in Rensselaer’s 
Department of Mechanical, Aerospace, 
and Nuclear Engineering, was awarded 
the 2007 Olympus Lifetime of Educa-
tional Innovation Award at the recent 
National Collegiate Inventors and 
Innovators Alliance (NCIIA) annual 
meeting. Working together with NCIIA, 
Olympus recognizes individuals who 
have fostered and demonstrated innova-
tive thinking in higher education. 

Before joining Rensselaer, Swersey 
developed a number of important in-
ventions in health care, including an 
extremely accurate scale to weigh pa-
tients, revolutionizing the treatment of 
water loss in patients with severe burns.

 “The challenge is recognizing 
problems and having the courage to 
say that we’re going to fix them, even 
before we know how or even if it is 
possible,” said Swersey. “This is the 
mind-set that we strive to instill in 
our students so that they can have a 
positive impact on people’s lives.”

Innovations for the Real World
Many of his students have made signif-

icant contributions. Some work as prod-
uct designers for well-established compa-
nies, accumulating patents and leading 

innovations. Several students have gone 
into patent law. And many have become 
entrepreneurs, starting companies such 
as BullEx Digital Safety (manufacturer 
of a unique fire extinguisher training 
system), Celery (creators of a comput-
erless email system), and Weardian 
(developer of products for artisanal 
gold miners in developing countries). 

Even with all his achievements, 
Swersey continues to focus on the future, 
where he sees much more work to be 
done. “Looking at the world today, bil-
lions of people are struggling to survive, 
to maintain a living, or even have fresh 
drinking water, and the environment 
faces challenges that affect us all,” he 
said. “These are real problems, and the 
solutions will require empathy, strong 
technical skills, and hard work.”

James K. Mitchell ’51 wrote the book on 
soil—and spent a lifetime studying it. For those 
achievements and others, he has been honored 
with one of Rensselaer’s most prestigious awards.

Mitchell was presented with the Rensselaer 
Alumni Association (RAA) Fellows Award from 
the Department of Civil and Environmental 
Engineering. Established in 1987, the award 
honors alumni and friends of Rensselaer who 
have set an example for the college com-
munity by their achievements in a chosen 
profession or their service to Rensselaer. 

Mitchell, a distinguished professor emeritus at 
Virginia Polytechnic Institute and State University, 
has served as a civil engineering professor at 
the University of California, Berkeley, and a 
research engineer in the Institute of Transporta-
tion Studies and the Earthquake Engineering 
Center. His research has focused on such areas 
as soil behavior related to geotechnical prob-
lems, mitigation of ground failure risk during 
earthquakes, and environmental geotechnics. 

The author of more than 350 publica-
tions—including three editions of his gradu-
ate-level text and reference book, Fundamentals 
of Soil Behavior—he was recently appointed to 
the New Orleans Hurricane Protection System 
External Review Panel, an initiative of the  
American Society of Civil Engineers (ASCE). He 
has been named an honorary member of the 
ASCE and the Japanese Geotechnical Society.

Swersey receives the 2007 Olympus Lifetime of Educational 

Innovation Award at the recent National Collegiate Inven-

tors and Innovators Alliance (NCIIA) annual meeting. 

Swersey, a lecturer in Rensselaer’s Department of 
Mechanical, Aerospace, and Nuclear Engineering

Burt Swersey 

Wins 

Prestigious 

Award

NCIIA - 2007 Olympus 

Lifetime of Educational 

Innovation Award

Soil Expert Honored with 

Top Alumni Award

James Mitchell ‘51 recieves the RAA Fellows Award from 
Tom Zimmie, professor and acting department head in the 
Department of Civil and Environmental Engineering.

Recognition: Swersey Wins Prestigious Award
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Li Achieves Highest Distinction in ASME

C. James Li, professor of mechanical, aerospace, and nuclear engineering at Rensselaer, was recently 
elected a fellow of the American Society of Mechanical Engineers (ASME). The highest elected grade 
of membership in ASME, fellowships are granted to members who have made significant contribu-
tions to the profession and have been actively involved in engineering for at least 10 years.

Li is widely known as an expert in mechanical diagnostics and sensor-based control of manufacturing processes and 
equipment. His most important accomplishments include the development of hybrid and embedded modeling methods 
that enable the integration of physics-based and data-driven input-output models. He also studies the utility of such 
models in identifying and modeling non-linear dynamics caused by mechanical faults, including fatigue cracks.

RECOGNITION: Faculty Honors

Cramb Receives  
Distinguished Career Award

Alan Cramb, Dean of the School of 
Engineering at Rensselaer, has received 
The Minerals, Metals, and Materials 

Society (TMS) Distinguished Career Award for 2006—the 
very highest recognition awarded by the Hudson Mohawk 
Chapter of TMS. The award is given to a current or recent 
member of the local technical community in recognition 
of a distinguished career in materials science. Cramb 
accepted the award at a recent ceremony, where he also 
gave a presentation on the “Engineer of the Future.”

Siegel Chairs Advisory Board 
for Thailand Nanotech

Richard W. Siegel, the Robert 
W. Hunt Professor of Materials Sci-
ence and Engineering and director 

of the Rensselaer Nanotechnology Center, was recently 
selected as chairman of the International Advisory Board 
of Thailand’s National Nanotechnology Center (NANOTEC). 
Siegel has met with General Surayud Chulanont, the prime 
minister of Thailand, and Pravich Rattanapian, the minister 
of science, to discuss the potential impact of nanotechnol-
ogy and technology research on major industries and 
how it can positively influence the Thai economy.

Wright Takes Yokelson Award 
for Wiredrawing Paper

Roger N. Wright’s recent paper 
“Wiredrawing Breaks—A Review of 
Mechanical Perspectives” has won him 

the 2006 Marshall V. Yokelson Memorial Award from the 
Wire Association International (WAI). This award generally 
recognizes the best paper of the year in the WAI’s Non-
Ferrous Division. The award will be presented this spring 
at the organization’s annual convention in Cleveland, Oh.

Schadler’s Research Makes Her an ASM Fellow 

Linda Schadler, professor of 
materials science and engineering at 
Rensselaer, has been elected a fellow 
of ASM International, a worldwide 
network of materials engineers and 
scientists. ASM members are named 

fellows for their distinguished contributions to the field, 
with the purpose of developing a broadly based forum 
of technical and professional leaders to serve as advisors 
to the society. Schadler was named for her outstanding 
contributions to the understanding of nano- and micro-
mechanical behavior of polymer composites, and for edu-
cational leadership in materials science and engineering.

Gall Twice Honored as  
Outstanding Young 
Engineer 

This has been a very good year for Daniel Gall. 
First, the assistant professor of materials science 
and engineering has won a Faculty Early Career 
Development Award (CAREER) from the National 
Science Foundation (NSF). Gall will use the pro-
jected five-year, $400,000 grant to help craft the 
next generation of custom nanoscale structures.

As part of his research, Gall will develop a 
fundamental understanding of how mate-
rial vapors condense on surfaces and assemble 
into nanostructures. “This knowledge could 
lead to the construction of some of the world’s 
most specialized nanomaterials,” he said. 

Gall’s research will be integrated with an 
education and community outreach effort to teach 
students about nanostructures. He will design a 
hands-on exhibit for the Children’s Museum of Sci-
ence and Technology in North Greenbush, N.Y., to 
help children ages 5-12 understand atoms and how 
they can be arranged to create specialized nano-
structured materials. The exhibit will include “at-
oms” the size of table-tennis balls and an interac-
tive exhibit to get young children interested in nan-
otechnology. On the university level, Gall will cre-
ate courses on nanostructure growth and include 
undergraduate students in his ongoing research.

In addition, Gall has received The 2006 Alfred H. 
Geisler Memorial Award from the Eastern NY Chap-
ter of ASM International (formerly the American 
Society of Metals). The award recognizes an out-
standing young materials engineer who has made 
a significant contribution in the field of education, 
research, or manufacturing before the age of 40.

Chan’s CAREER Award 
to Fund Computer 
Simulation Research

Gall was not the only Rensselaer faculty 
member to take home the NSF’s CAREER award 
recently. Wan Kin Chan, assistant professor 
of decision sciences and engineering systems, 
will use his grant—estimated at five years and 
$400,000—to develop better computer simula-
tion methodologies that could improve systems 
in a wide range of applications, from healthcare 
to military operations and airport security.

Specifically, Chan’s research will seek to en-
hance the efficiency and accuracy of simulation 
models, especially as they relate to large-scale, 
time-sensitive, real-world systems. Chan will 
develop new simulation theories based on 
mathematical programming techniques to create 
fast simulation models that produce predictions 
as close as possible to the real-time results. 

On the educational level, Chan plans to include 
both graduate and undergraduate researchers in 
his work, helping them develop hands-on experi-
ence creating new simulation systems for compa-
nies. Also on his to-do list is the development of 
educational software that high school students 
can use to understand the basics of simulation and 
its use in real-world applications—an initiative 
that could well inspire the next generation of 
computer programmers and mathematicians.

Award
National Science Foundation 
Faculty Early Career Development 
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When Nanostructures Heat Up

How exactly do heat and 
energy travel in the small-
est of structures? The answers 
could make a major difference 

in the next generation of computer electronics.

Finding those answers is the domain of Theodorian 
Borca-Tasciuc, now an associate professor of me-
chanical, aerospace, and nuclear engineering. To do 
so, he characterizes and measures the thermoelectric 
properties of thin-film nanostructured materials, 
identifies nanostructures that transfer energy efficiently, 
fabricates and tests low-dimensional energy conversion 
devices, and pursues other avenues of inquiry besides.

The goal? “Ultimately, we seek to optimize heat transfer 
in nanostructures by controlling the mechanisms respon-
sible at the nanoscale level,” Borca-Tasciuc said. “This 
could enable us to substantially increase the efficiency of 
computer chips and electronic devices—an urgent need 
as computer chips and electronic devices get smaller, 
and their heat issues therefore become more complex.” 

The winner of an NSF CAREER award in 2004, Borca-
Tasciuc studies micro- and nanoelectromechanical 
systems as well. Here, he is working on energy conversion, 
chemical and biological detection, fast optical switching, 
flow control, and inertial sensors, as well as test structures 
for thermofluid and thermoelectric characterization.

Breakthroughs by Numbers

Advanced engineering simply does 
not happen without advanced compu-
tation. Pushing the boundaries of that 
field is the mission of Suvranu De.

Now an associate professor of mechanical, aerospace, 
and nuclear engineering, De works to develop novel 
approaches to computational technology, including 
multiscale computational techniques to solve complex 
problems in engineering, medicine, and biology. Just since 
2002, he has developed a highly interdisciplinary research 
program with an impressive array of projects—from 
surgical simulation and quantitative tissue engineering 
to computational modeling of cancer radiation therapy.

As you might expect, De pushes boundaries in the 
classroom too. “I like to challenge undergraduate students 
to solve difficult problems and suggest innovations,” he 
said. “Undergraduate projects in my lab have ranged from 
the development of touch-based Internet gaming to ges-
tural control of robots. I have had the pleasure of working 
with the best and brightest students in our department.”

Where Nano and Bio Meet

Ravi Kane’s promotion to full 
professor is yet another milestone 
in an already noteworthy career. 

Just six years after Kane earned his 
Ph.D., MIT’s Technology Review cited him as one of the 
world’s top 100 young innovators. His work in developing 
an antidote to the anthrax toxin won him $2.1 million from 
the National Institutes of Health. He has been honored 
with several prominent awards for excellence in research. 

As Kane will tell you, his group “conducts research at 
the interface of biotechnology and nanotechnology”—an 
interface with applications across the biotech spectrum. 
Currently, the team is designing nanoscale therapeutics 
for anthrax and AIDS, combining nanomaterials with 
proteins to create self-cleaning anti-microbial coatings, 
and developing methods for controlling the microen-
vironment of stem cells, to name just a few projects. 

In the process, many students—college and 
younger—get in on the act. “We make a special effort to 
provide meaningful research opportunities for both under-
graduates and high school students,” said Kane. “Students 
have been co-authors on refereed publications and have 
won awards for presentations of their research projects.” 

Nanostructures for Big Results

The impact of G. Ramanath’s 
research could be as large 
as his topic is small.

Fundamentally, Ramanath directs 
the assembly of molecules into nanostructures, then stud-
ies the resulting structure and properties. The industries 
that could benefit read like a who’s who of hot topics: 
energy, aerospace, computing, consumer electronics.

In energy, Ramanath—now a professor of materials 
science and engineering—is using nanowire couplings 
to create a new architecture for solar panels. Each pair in-
cludes a low-bandgap wire (which harvests electrical en-
ergy from heat) and a high-bandgap wire (which harvests 
it from light) to optimize the energy output per panel. 
Similarly, nanostructure assemblies could take the tremen-
dous heat from aircraft engines and convert it to energy. 

In the electronic arena, Ramanath is exploring self-
assembled molecular nanolayers (SAMs) to solve two 
difficult problems. “Typically on a chip, copper wires 
are surrounded by dielectric material,” he explained. 
“The materials interfere with each other electrically and 
don’t adhere well during the manufacturing process. 
A single SAM layer can resolve both problems.” 

A Better Way to Detect Cancer

X-rays can detect breast cancer, 
but they pose serious health 
risks. Gary Saulnier and his 
team may have discovered a way 

around the risk—with an entirely new technology.

Saulnier’s research focuses on electrical impedance 
tomography (EIT): the use of electrical impedance data 
to produce three-dimensional images of the inside of the 
breast. EIT works because the electrical conductivity of 
healthy versus cancerous tissue differs by a factor of three 
or more. As a result, the technology should produce a 
clear image of tissues, but with no known health threat.

“In our early tests, we have been able to clearly 
distinguish cancer from normal tissue,” said Saulnier, 
who is now professor of electrical, computer, and 
systems engineering as a result of his promotion. “We 
are very excited about this and eager to analyze more 
patient data to establish the value of the technique.”

Like most research at Rensselaer, this project 
crosses a few disciplines. Among Saulnier’s Rens-
selaer collaborators are Jonathan Newell (research 
professor of biomedical engineering) and David 
Isaacson (professor of mathematical sciences). 

When Computers Imitate Life

Computer networks have become 
daunting in their complexity and scale. 
Is there any way even to understand 
them, let alone optimize their design?

Perhaps by drawing lessons from another 
set of complex, large-scale networks.

“Insights from biological systems can prove to be very 
helpful in the design and evaluation of computer net-
works,” said Biplab Sikdar, now an associate professor 
of electrical, computer, and systems engineering, whose 
research in this area won him an NSF CAREER award. 

Sikdar has used biology to pursue several 
promising directions. In one project, his team dem-
onstrated a remarkable parallel between the 
propagation of computer worms and biological evolu-
tion. As part of that finding, team members derived 
the optimal rate of worm mutation—and thus the 
required response time for anti-worm software. 

Such projects form a large part of Sikdar’s research in-
terests, which generally involve the development of proto-
cols for wired and wireless networks. Among other areas, 
he also investigates medium-access control in wireless 
networks—a focus that could have a profound impact 
on the expansion of WiFi to larger geographic regions. 

The Reward for Excellence: Six Rensselaer faculty members move up in academia
From nanostructures to anthrax antidotes to new technologies for detecting breast cancer, six of Rensselaer’s young faculty members have recently distinguished themselves 
in engineering research—and the teaching thereof. As a result, the institute has recognized their achievements with promotions and new titles. Here are their stories. 

RECOGNITION: Faculty Promotions

Award
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FACULTY SPOTLIGHT: Lupita Montoya

Lupita Montoya expresses  

a social conscience that  

literally builds a better world
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Lupita Montoya became an en-
gineer to change the world, and a 
teacher to change her students.

The problems that imperil people 
around the world drive her en-
gineering classes. Last year, her 
sophomores designed a water puri-
fication system for a village in Ni-
geria that can carry water uphill.

“I feel touched by seeing poor 
people who don’t have their basic 
needs met finally get clean water,” 
Montoya said. “Bringing the power 
to read a book or prevent kids from 
getting diarrhea is beautiful.”

This assistant professor of civil and 
environmental engineering demon-
strates that engineers and scientists can 
solve so many of the world’s problems. 
Her research in aerosol science, indoor 
air, the health effects of nanomateri-
als, allergies, and asthma is motivated 
by a desire to improve public health. 
This desire infuses her classes.

Montoya cares about issues of poverty, 
which often intersect with diseases 
of air quality. In one class, students 
develop sustainable projects that mini-
mize footprints without limiting future 
generations’ access to resources such as 
water and energy. In the lab, she’s re-
searching cleaner fuel for stoves because 
improving combustion and control-
ling emissions affordably is critical to 
people living in subsistence conditions. 

Working Models
Montoya, 42, was born far from 

American affluence. Raised by her 
grandparents in Mexico, she dreamed 
of becoming a teacher and a scientist. 
Today, she’s thrilled to be an engineer, 
too. “Scientists use mathematical 
models to understand how things 
work. As an engineer, I’m in a position 
to gauge how well the models work, 
and give answers in specific situa-
tions and conditions,” she explained.

As a high school junior, she moved 
to Los Angeles to live with her mother, 
forced herself to learn English, and 
became class valedictorian. Her mother 
vetoed UCLA for Cal State Northridge, 
just a bus ride away. Initially a chem-
istry major, Montoya quickly discov-
ered (through Northridge’s Minority 
Engineering Program) how engineers 
used science to promptly improve 
people’s lives, so she changed majors. 

She’s always wanted to be a role 
model to female and minority stu-
dents in engineering and science.

“Women and minority people have a 
different perspective and experiences, 
and they can be very important,” Mon-
toya said in her rapid soprano. “I use 
my projects to excite students about 
making a difference for societies.”

Montoya works to quell the quiet 
crisis by encouraging young people, 
particularly  women and minorities, to 
seriously consider science. This year, 
she was awarded one of the first 10 
Sustainable Visions grants from the 
Lemelson Foundation to pursue her 
work. She’s also one of the first seven 
Rensselaer faculty to receive a RAMP-
UP grant, which helps women advance 
to tenure and full professorships. 

Why not change the 
world? Well, she is.

Montoya loves to remind her students 
what her instructors told her during 
grad school at Stanford: “You’re in a 
very special place, and you can choose 
to do important work anywhere with 
what this special place gives you.”

Because everyone is a potential amigo 
or compañero, Montoya carries a sense 
of community that fills her classroom. 
She believes we’re all part of a move-
ment that can truly change the world. 
Our opportunities lie right here. Now is 
the time to make our lives significant.

“I want to be part of this revolu-
tion, and I want my students to feel 
the same way,” she said. “The world 
is getting smaller. If you stretch your 
arms, you can reach anywhere.”

Students will travel to Peru with her this summer to 

prep for a class that will design appropriate housing 

for Andean communities. “The students need to be 

reined in a little–the houses have dirt floors, not 

tiles–but I don’t want students feeling sorry for the 

people they work with,” Montoya said. “This is not 

charity work. It’s an engineering challenge, and it 

shows them how privileged they are by giving them 

a chance to make a real difference in the world.”

(top) Two new books, designed to inspire future engineers, highlight 

Montoya’s story of growing up Chicana while passionately pursuing math 

and science. (bottom right) Montoya and her students designed ways 

for rural Nigerians, like these villagers, to remove sediments from their 

stream water—making it safe to drink. 
3 Montoya at home with her two 

sons: Isaac, 2, and Joshua, 5.
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“Alex, I’ll take 
‘E’CoLLEGEY  
for $1200...” 

More than 300 11th grade girls participated in the 11th annual  
“Design Your Future Day” (DYFD) in April. The event is designed to 
engage students in activities to inform and excite them about career 
opportunities in engineering, science, architecture, and technology.

“Currently young women are the demographic majority in our coun-
try, but they comprise only a small percentage of our nation’s scientists 
and engineers. Rensselaer is working to change that,” said Barbara Ruel, 
director of Rensselaer’s Diversity and Women in Engineering programs 
and coordinator of the day’s events. “DYFD gives young women the 
opportunity to explore intellectually stimulating and exciting careers in 
math, science, technology, and engineering and to meet young women 
like them who have already chosen to pursue such careers.”

Going Nano, a workshop where students explored the exciting field of 
nanomaterials and saw how and why size matters. The program was led 
by Linda Schadler (left), professor of materials science and engineering

high School Women Explore high-Tech Careers at “Design Your Future Day”

i | http://www.eng.rpi.edu/dyfd

Rensselaer offers two  
four-year FIRST scholarships 
with a total value of up  
to $20,000 each.

Team 1493, sponsored and mentored by 
the School of Engineering, competed against 
49 teams at the UTC regionals of the FIRST 
Robotics Competition (FRC) in March. They 
won 8 of 9 seeding matches—ranking 2nd 
in preliminary competition.

Since 1992 the FRC challenges teams 
to solve a common problem in a six-week 
timeframe using a standard “kit of parts” 
and a common set of rules. Teams build 
robots from the parts and enter them in a 
series of competitions designed by Dean  
Kamen, Dr. Woodie Flowers, and a commit-
tee of engineers and other professionals.

i | http://www.eng.rpi.edu/first

Above, Team 1493 (sponsored and mentored by the School of Engineering) from Albany High School  
at the UTC Connecticut Regional FIRST Competition in March. 

2007 FIRST Robotics  
Team Ranks 2nd


