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From the dean
steven L. Crouch

Today at the 
University of 

Minnesota, 
research 

opportunities 
are continuing 

to grow as 
an important 

part of the 
undergraduate 

experience.

 LOOKING BACK ON MY OWN EXPERIENCE 
as an undergraduate at the University of Min-
nesota more than four decades ago, I can 

say with certainty that research changed my life. 
 I was working my way through my first year of 
school at various jobs including stints as a janitor at 
the University’s animal hospital and a busboy in a so-
rority house. When my academic advisor offered me 
an opportunity to work in a research lab, I initially re-
sisted because I was earning $1.44 an hour as a janitor 
as compared to the $1.25 hourly wage I would make in 
the lab.

I decided to take the lab position, but kept my other 
two jobs while struggling to carry an 18-credit class load. 
Then fate intervened. I broke my leg playing in an intra-
mural softball game and had to quit my  jobs as a janitor 
and a busboy. The lab job was all I had left. Everything 
changed when I soon realized how much I enjoyed re-
search. I was getting paid to do something I loved.

My work in the lab made everything real by connect-
ing what I was learning in the classroom. By the end of 
my freshman year I already knew that I wanted to get 
my Ph.D. By my junior year I was assigned some of my 
own research that I eventually turned into my master’s 
thesis several years later.

When I became a faculty member and department 
head in civil engineering, I always looked for under-
graduate research opportunities for students because I 
remembered what a big impact this had on me.

Today at the University of Minnesota, research op-
portunities are continuing to grow as an important part 
of the undergraduate experience. Over the past five 
years, the number of Institute of Technology students 
participating in the University’s Undergraduate Re-
search Opportunities Program has increased 70 percent. 
Across the University, about 9,000 students have been a 
part of the program since it began in 1985. 

In this issue of Inventing Tomorrow, our cover story 
“Research Rewards” highlights the research of four un-
dergraduate students. These students are researching  
improvements for renewable energy sources, medical 
devices, computer storage devices, and radio emissions 
of galaxies. This is amazing work at such a young age. 

Undergrad research  
lifts U to new heights

These students are not only learning about theo-
ries in their classes, they are testing them in the lab 
and getting valuable research experience long before 
their graduate school or work experience begins.

Stellar faculty also enhance our undergraduate 
student experience and strengthen our goal to be-
come one of the top public research universities in 
the nation. In the story, “It’s a Small, Smaller World” 
we highlight faculty who are working at the forefront 
of nanotechnology to improve our everyday lives. In 
this story we highlight research to create synthetic 
corneal tissue, cancer therapies, wear-resistant coat-
ings, and new forms of energy.

Our alumni are also testaments to our past suc-
cesses and our impact worldwide. In our story “Global 
Encounters,” we highlight alumni who are success-
fully working and living in countries around the 
world. These alumni point to their education at the 
University of Minnesota as a starting point for their 
success and confidence to live and work abroad.

We can’t truly see how far we’ve come until we 
reflect upon the past. In our Retrospect story “Lind 
Hall prepares for future students” we look back over 
the past 100 years of undergraduate engineering and 
physical sciences education within our college. Our 
future plans for Lind Hall are much more than just a 
renovation project, it is a comprehensive strategy to 
strengthen the undergraduate student experience.

After reading these stories, you will see that 
strong education and research programs are at the 
heart of our success—for our graduates, state, na-
tion, and world.n
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Dear Inventing Tomorrow,
In the last issue of Inventing Tomorrow, 

the 2008 Solar Vehicle Project Team was fea-
tured in the article, “Empowered by the Sun.” 

I want to recognize the team’s outstand-
ing job in designing, building, and racing 
their vehicle, Centaurus, in the 2008 North 
American Solar Challenge Race (NASC) 
which wrapped up this past summer. 

It was during fall 2005 and fall 2006 
that several Institute of Technology un-
dergraduates made a two-year commit-
ment that would culminate in racing a so-
lar-powered vehicle from Texas to Canada. 

Initially, those who participated did 
not know each other, nor did they under-
stand the scope of the effort needed. Soon 
they would embrace the unknown and ac-
cept the challenge of self-directed learning 
to develop the background in the needed 
technologies and manufacturing methods. 

Sub-teams were organized, leaders se-
lected, and team members grappled with 
interactions between the technical sys-
tems. They grew to understand the need 
to define tasks, and struggled with meet-
ing deadlines. They requested materials 
and services from vendors, confident the 
Solar Vehicle Project would speak for itself. 

Racing with the Sun
In May 2008, the team unveiled Centaurus. 

In July, the vehicle was presented to NASC 
inspectors for scrutinizing and qualifying.  

The University of Minnesota team quali-
fied in a spectacular way. Of 24 entries, they 
were first through inspection and earned the 
Inspector’s Award for Best Prepared Vehicle. 

Next, Centaurus showed its per-
formance potential by earning the 
Fastest Figure 8 and Fastest Lap Awards. 

Another challenge the team faced  was 
the race itself, which is influenced by 
weather and the vagaries of the techni-
cal systems. The night before the race be-
gan the team faced technical difficulties. 

I was very impressed by the team’s abil-
ity to respond to the difficulties, maintain an 
energetic pace, and remain upbeat even when 
things didn’t go as expected. They quickly 
diagnosed problems, managed power, and 
avoided being towed. They stayed positive 
during delays, even as other teams passed by.

Awards for Outstanding Effort
During the awards ceremony, officials 

acknowledged the team’s outstanding de-
sign quality and manufacturing effort with 
two additional awards—Best Workmanship, 
and Excellence in Mechanical Design.

Although the team finished fifth overall, 
they placed second in their class. It should 
be noted that teams racing in this class were 
limited to using solar cells priced under $10 
per watt and that have 18 percent efficiency. 
In this class, teams could use as many so-

Letters> To submit letters to Inventing Tomorrow, type “Letters” in the subject line of 
your message and e-mail to itmag@umn.edu or write to Inventing Tomorrow, 
105 Walter Library, 117 Pleasant St. SE, Minneapolis, MN 55455. Include your 
name and daytime phone number. 

lar cells as they could affix to their vehicle. 
The top three finishing teams all raced 

in the open class, which meant they could 
use high-priced, spacecraft-grade solar cells 
having 28 percent efficiency, but they were 
restricted to the number used. The cost for 
the more efficient solar cells was $250,000, 
while the less efficient ones were $25,000. 
The teams racing in the open class also had 
their solar cell array professionally encapsu-
lated, at a cost of at least another $100,000, 
while the U of M team encapsulated the cells 
themselves using donated materials from 3M.

The Spirit of Helping Others
Finally, in the tradition of past  U of M teams, 

the individual Esprit de Corps award that 
Electrical Team Leader Adam Shea received 
for all the help he gave to other teams in get-
ting their electrical systems up and running—
usually the most challenging aspect of making 
a solar car work—recognizes the outgoing and 
helpful attitude of all team members. This truly 
represents what solar car racing is all about.

Congratulations to all of the 2008 Solar 
Vehicle Team members for an outstanding de-
sign exercise and race. I am very proud to have 
participated as the “semi-retired advisor.” I 
wish the team all the best as they begin recruit-
ing new team members and securing resourc-
es for a new solar car to be unveiled in 2010!

Dr. Patrick Starr
Professor of Mechanical Engineering
Former Solar Vehicle Project Advisor

2008 Solar Vehicle Project Team
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THE UNIVERSITY OF MINNESOTA recently 
opened a new state-of-the-art Medical Devices 
Center, a research facility meant for designing, 
prototyping, and testing new medical devices.

Housed in Shepherd Labs on the University’s 
East Bank, the center is part of the Institute for 
Engineering in Medicine, which is a collaboration 
of the Institute of Technology and the University 
of Minnesota Medical School.

Featuring a lab with high-tech equipment that 
allows researchers to view live surgeries in 3D, 
a computer-aided design precision-instruments 
area, and mechanical and electronics fabrication 
centers, the center will provide resources and as-
sistance to researchers and industry partners in 
the medical device design process from concept 
through clinical trials. 

In addition to prototype manufacturing and 
providing facilities to test devices on tissue, the 
center will also educate and help develop the 
next generation of medical device inventors. The 
center’s new 3D cameras will be used in about 
40 operating rooms around campus, which will 
allow engineering students to observe surgeries 
remotely so they can help medical experts solve 
problems related to medical device development. 

“This center fills a void,” said Art Erdman, 
Medical Devices Center director and professor of 
mechanical engineering. “It directly fills the void 
of going from idea to advanced prototype that 
wasn’t there before.” For more information, visit 
www.mdc.umn.edu.

UNIVERSITY RESEARCHERS NOW have an 
ideal facility for studying such topics as the 
ecological roles of streams, flood control, and 
stream restoration with a new state-of-the-art 
outdoor environmental research facility that 
opened earlier this fall. 

Nestled among the St. Anthony Falls Labo-
ratory (SAFL), the Mississippi River, and Xcel 
Energy’s public Water Power Park, the Outdoor 
StreamLab is in a prime location for conducting 
environmental research.

“The Outdoor StreamLab is a unique facility 
unlike anything else in the world,” said SAFL di-
rector Fotis Sotiropoulos. “In addition to great 
science and great outreach, it is going to add a 
lot of beauty to the riverfront.” 

A joint project between SAFL and the Na-
tional Center for Earth-surface Dynamics, the 
Outdoor StreamLab, which is equipped with 
high-tech gear, will allow researchers to simu-
late conditions in natural river systems and 
will make it possible to tackle a wide range 
of questions related to ecosystems and flow 
dynamics.

techdigest>
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With 45 percent of the 3.5 million miles of 
rivers in the U.S . degraded and in need of res-
toration, research at the OutdoorStream Lab 
looks to inform decision makers to address 
issues of flood control and water quality, Out-
doorStream research director Anne Lightbody 
said.

According to Lightbody, factors such as 
floods, drainage patterns altered by develop-
ment, and heavy loads of chemicals and sedi-
ment are changing the world’s waterways. One 
of the projects under way is an investigation 
of how loads of sediment affect invertebrates, 
fish, and the physical stream structure. Anoth-
er examines how vegetation affects the flow of 
streams and the retention of flood water.

“We need to understand what the flood 
plains are doing and what ecosystem services 
they provide,” said Lightbody. 

FOR MORE INFORMATION about the Outdoor StreamLab, 

visit: www.safl.umn.edu.  To view a video about it, 

visit: www.it.umn.edu/video/streamlab.

U opens state-of-art Outdoor Stream 
Lab along banks of Mississippi River 

located directly across the river from downtown minneapolis, the outdoor streamlab is an outdoor,  
artificial stream where researchers can control stream flow and watch as the ecosystem responds. A wide 
range of river processes can be studied here. katie kramarczuk, research assistant, is measuring the rate 
at which river water flows with a flow meter. 

Medical Devices 
Center opens

ryan Buesseler, a Ph.d. student in mechanical engi-
neering, works in the medical devices Center with a 
nasal stapler he created to meet a surgical need.
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OVER THE NEXT SIX YEARS, the Univer-
sity of Minnesota Materials Research Sci-
ence and Engineering Center (MRSEC) will 
receive $16.8 million in renewed funding 
thanks to the National Science Founda-
tion (NSF). The University of Minnesota 
is one of only 14 universities nationwide, 
including MIT and Harvard, that received 
NSF funding this year for a materials re-
search center.

Established more than 10 years ago, 
and housed within the Institute of Tech-
nology, the multifaceted center conducts 
cutting-edge materials and nanotechnol-
ogy research that enables future tech-
nology ranging from biomedicine and 
electronics to security and renewable en-
ergy. Science and engineering faculty and 
students study the specific properties of 
various materials to improve items such 
as adhesives, data storage devices, and 
lighting. Additionally, MRSEC is bolstered 
by a broad complement of more than 35 
companies that contribute directly to 
research through intellectual, technologi-
cal, and financial support.

“This funding from NSF is a vote of 
confidence that our materials research at 
the University of Minnesota is important 
and relevant on a national scale,” said 
Timothy Lodge, director of MRSEC. “Other 
supporting research facilities at the U of M 
in nanotechnology, characterization and 
computation analysis, and support from 
industry gave us an important edge in 
this very competitive funding process.”

In addition to research, the center’s 
activities are integrated with educational 
programs, providing interdisciplinary 
training of students and postdoctoral can-
didates. Researchers pursue internation-
al collaborations and student exchanges 
with leading research labs in Asia and 
Europe.

For more information about the Mate-
rials Research Science and Engineering 
Center, visit www.mrsec.umn.edu.

Materials research 
center receives 
renewed funding 

University of Minnesota physicists 
work to explain universe mysteries

AFTER MORE THAN 15 YEARS of labor, more 
than 1,700 physicists and engineers around the 
world are working in a massive underground facil-
ity located in Switzerland, to collide tiny particles 
at nearly the speed of light. They are attempting 
to recreate the conditions that were present in 
the universe less than a billionth of a second af-
ter the Big Bang.

Physicists Roger Rusack, Priscilla Cushman, 
Yuichi Kubota, and Jeremiah Mans are among the 
more than 25 University of Minnesota research-
ers who are part of an international team of sci-
entists from more than 30 countries who gath-
ered in September at the European Organization 
for Nuclear Research (CERN) laboratory, located 
near Geneva, Switzerland, for a trial run. Their pur-
pose was to discover how the universe began.

A mammoth machine, called the Large Had-
ron Collider (LHC) has  been built 300 feet un-
derground to recreate the conditions—and to 
do so again and again, up to 600 million times 
a second. It accomplishes this by accelerating 
protons, the atomic nuclei of hydrogen atoms, so 
close to the speed of light that they zip around 
the 17-mile ring 11,000 times a second, before 
colliding head-on with another beam of protons 

CErn in geneva, switzerland, has built the large 
hadron Collider (lhC) located underground at the 
swiss-french border. it is the most powerful parti-
cle accelerator yet created by humans to recreate 
conditions that were present after the Big Bang.

traveling in the opposite direction.  In September, 
the proton beams were successfully circulated in 
the main ring of the LHC for the first time.

“This experiment will probe where dark mat-
ter comes from,” said Rusack. “The Universe con-
tains seven times more dark matter than visible 
matter, and we haven’t a clue what that [dark 
matter] is.”

LOCATING WHAT LIES BENEATH the earth’s sur-
face has become much easier with a new online 
Web portal called OneGeology. The easily acces-
sible data is the work of geologists and computer 
scientists from more than 80 countries world-
wide, including University of Minnesota geology 
and geophysics professor Harvey Thorleifson, 
who serves as director of the Minnesota Geologi-
cal Survey and is one of the lead scientists for 
the project.  

The OneGeology portal has been dubbed ‘the 
biggest mapping project ever’ and its basic prem-
ise is to create the first ever digital geological map 
of the world, making it universally available with 
cutting-edge Web server technology.

According to Thorleifson, OneGeology is a tool 
that seeks to pull geological data from researchers 
around the world into a single, easily-usable inter-
active map. The benefits of OneGeology may seem 
obvious to geologists but Thorleifson explains that 
the portal is useful to everyone.  

IT plays role in online world geological map
“We all rely on water for our homes and 

for industry,” said Thorleifson. “Locating clean 
groundwater requires knowledge of geology, and 
the basis for that knowledge is geological maps 
—OneGeology will help make that map data ac-
cessible to anyone with a computer and an inter-
net connection.”  

View the portal at www.onegeology.org. 

Color-coded maps highlighting the earth’s varied 
geology are produced on the onegeology web por-
tal. Using a web browser—no special software is 
required—users request the data for an area of in-
terest, in much the same way as google Earth. 
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Professor Peter Carr (chemistry) will receive the 
2009 American Chemical Society (ACS) Award dur-
ing the ACS National Meeting in March 2009. The 
award recognizes outstanding contributions to the 
science of analytical chemistry, pure or applied, 
carried out in the United States or Canada.

Professors Cynthia Cattell (physics), R. Lawrence 
Edwards (geology and geophysics), and Renata M. 
Wentzcovitch (chemical engineering and materi-
als science) were elected Fellows of the American 
Geophysical Union. 

Professor Jeffrey Derby (chemical engineering and 
materials science) has been elected President of 
the American Association for Crystal Growth for a 
three-year period from 2008 to 2011. 

Professor R. Lawrence Edwards (geology and geo-
physics) received the George & Orpha Gibson Chair 
in Earth Systems Sciences to recognize his pioneer-
ing research contributions in the field of paleocli-
matology; and professor Marc Hirschmann (geol-
ogy and geophysics) received the George & Orpha 
Gibson Chair in Earth and Planetary Sciences for 
his work in establishing one of the world’s premier 
experimental petrology and geochemistry programs 
at the University.

Professor William Gerberich (chemical engineer-
ing and materials science) will receive the 2009 
TMS Fellow Award during the annual meeting of the 
Minerals, Metals & Materials Society. The award is 
presented to those who have made outstanding con-
tributions to the practice of metallurgy or materials 
science and technology.

Professor Georgios Giannakis (electrical and 
computer engineering), the ADC Chair in Wireless 
Telecommunications, was elected a Fellow of the 
European Signal Processing Association (EURASIP) 
recognizing his contributions to the field of signal 
processing. No more than five signal processing 
researchers per year are elevated to Fellow, the 
Association’s most prestigious honor.

Professor Maria Gini (computer science and engi-
neering) has been elected a Fellow of the Association 
for the Advancement of Artificial Intelligence (AAAI) 
for her major contributions in multi-robot and multi-
agent systems, leadership in the artificial intelli-
gence community, and work to inspire youth.

Professors Maria Gini (computer science and engi-
neering) and Christopher Paola (geology and geo-
physics) have been named Institute of Technology 
Distinguished Professors, which recognizes excep-
tional faculty for their teaching contributions, schol-
arly research, and commitment to the Institute of 
Technology.

Professor Allen Goldman (physics) has been named 
a Regents Professor by the University’s Board of 
Regents, which is the University’s highest faculty 
honor. 

Professor Bojan Guzina (civil engineering) has been 
appointed Shimizu Corporation Visiting Professor of 
Civil Engineering through June 2013.

Professors Miki Hondzo, Michael Semmens 
(civil engineering), and former student Jeffrey 
Weiss have received the 2008 Samuel Arnold 
Greeley Award from the ASCE Environmental Water 
Resources Institute for their paper “Storm Water 
Detention Ponds: Modeling Heavy Metal Removal 
by Plant Species and Sediments.”

Professor Allison Hubel (mechanical engineering) 
has been elected a Fellow of the American Society of 
Mechanical Engineers (ASME), recognizing her out-
standing engineering achievements and contribu-
tions in cryopreservation of cellular therapies and 
engineered tissue.

Professor Roberta Humphreys (astronomy) has re-
ceived the Mullen-Spector-Truax Women’s Leadership 
Award from the University’s Women’s Center for her 
outstanding contributions to women’s leadership 
development. 

Professor Richard James (aerospace engineer-
ing and mechanics) has been awarded the William 
Prager Medal from the Society of Engineering 
Science and the Warner T. Koiter Medal from the 
American Society of Mechanical Engineers (ASME).

Professor Vipin Kumar (computer science and engi-
neering) has received the International Conference 
on Data Mining 2008 Outstanding Service Award, 
which recognizes his major service contributions 
to promoting data mining as a field and ICDM as the 
world’s premier research conference in data mining.

Associate professor Chris Leighton (chemical en-
gineering and materials science) was selected as 

the “Emerging Leader Lecturer” at the University of 
California Santa Barbara Materials Department. He 
delivered a joint Materials Department/Materials 
Research Laboratory colloquium entitled “Tunable 
spin polarization in (Co,Fe)S2: Engineering half-
metallic ferromagnets.”

Professor Ned Mohan (electrical and computer engi-
neering) has received the 2008 Outstanding Power 
Engineering Educator Award from the Institute of 
Electrical and Electronics Engineers (IEEE) Power 
Engineering Society, recognizing contributions and 
leadership in power engineering education.

Professors Fernando Porte-Agel and Fotis 
Sotiropoulos (civil engineering) each received a 
$1 million grant from the Xcel Energy Renewable 
Development Fund to develop a virtual wind simula-
tor for optimal design of wind energy projects.

Professors John Riedl, Joe Konstan, Loren Terveen 
(computer science and engineering) are part of 
a team that was awarded a $2.4 million National 
Science Foundation (NSF) grant for their research,  
“Understanding Online Volunteer Communities: 
Toward Theory-Based Design.” 

Professor Fotis Sotiropoulos (civil engineering) 
has been appointed James L. Record Chair of Civil 
Engineering through June 2013. 

Regents professor Don Truhlar (chemistry) has been 
awarded the 2009 Dudley R. Herschbach Award for 
Excellence in Research in Collision Dynamics recog-
nizing work that is “bold and architectural, inspiring 
and empowering.”

Professor Renata Wentzcovitch (chemical engi-
neering and materials science) has received the 
prestigious Humboldt Research Award for her in-
terdisciplinary work in materials science, mineral 
physics, and geophysics. She also has been award-
ed “The Invitation Fellowship for Research in Japan,” 
by the Japan Society for the Promotion of Science, 
and will conduct research at the Tokyo Institute of 
Technology through December 2008.

Professors Antonia Zhai and Pen-Chung Yew, along 
with Venkatesan Packirisamy, Yangchun Luo, Wei-
Lung Hung, and Tin-Fook Ngai (computer science 
and engineering) received a best paper award at the 
IEEE International Conference for Computer Design. 
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Dean appoints faculty to new  
leadership positions 

Over the past several months, Institute of 
Technology Dean Steven Crouch has announced 
several appointments of faculty to leadership 
positions.

Professor Efi Foufoula-Georgiou (civil engineer-
ing) has been appointed director of the National 
Center for Earth-surface Dynamics (NCED).

Professor Georgios Giannakis (electrical and com-
puter engineering) has been appointed director of 
the University’s Digital Technology Center (DTC). 

Professor Wayne Gladfelter (chemistry) has been 
appointed as the associate dean for academic 
affairs. 

Professor Sally Gregory Kohlstedt (geology and 
geophysics) has been appointed director of the 
Institute of Technology’s History of Science and 
Technology.

Professor Uwe R. Kortshagen (mechanical 
engineering) has been appointed head of the 
Department of Mechanical Engineering. 

Professor Peter J. Olver (mathematics) has been 
appointed as head of the School of Mathematics.

Chemistry professor receives 
$1.5 million award from NIH

Assistant professor Christy Haynes (chemis-
try) has been awarded the prestigious 2008 New 
Innovator Award from the National Institutes of 
Health. 

She is the first U of M 
faculty member to win this 
award, which will provide 
$1.5 million over five years 
for her research to build a 
cell-by-cell human immune 
system to identify potential 
therapeutic approaches for 
treating allergic reactions and asthma.

Haynes’ research could provide the first 
steps for improving the lives of millions of people. 
Allergies affect more than 50 million people in the 
U.S. and more than 20 million Americans suffer 
from asthma.  

Alfred Aeppli
 ALFRED AEPPLI, A LONG-TIME PROFES-
SOR of mathematics in the University’s In-
stitute of Technology, died on Sept. 14. He 
was 79. 

A member of the University’s mathemat-
ics department for 37 years, Aeppli was an 
imaginative and creative mathematician 
whose major research interests were in 
algebraic topology, differential topology, 
and global differential geometry until his re-
tirement in 1998. His numerous papers on 
topological problems related to differential 
equations have been published in a variety 
of mathematics journals worldwide. 

Born and raised in Zürich, Switzerland, 
Aeppli received his undergraduate degree 
in mathematics from the Swiss Federal In-

In memoriam
stitute of Tech-
nology, Zürich 
in 1951. From 
1951 to 1952, he 
was awarded a 
research fellow-
ship at the Uni-
versity of Paris. 
He received his 
doctorate degree 
in mathematics 
from the Swiss Federal Institute of Technol-
ogy, Zürich in 1957. 

Prior to joining the University of Minnesota 
faculty as an assistant professor of math-
ematics in 1961, Aeppli taught at Cornell Uni-
versity in New York.
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 ADVANCED IMAGING TECHNIQUES are 
helping researchers in the Institute of 
Technology and the National Institutes of 
Health’s National Cancer Institute visualize 
how a key part of the human immunodefi-
ciency virus (HIV) changes shape after bind-
ing to infection-fighting antibodies.

Guillermo Sapiro, a professor of electri-
cal and computer engineering, is part of the 
team working to understand the structure 
of the HIV spike on virus particles. For the 
first time, the new research characterizes 
the structure of the intact spike on virus 
particles, which is crucial to developing new 
vaccines or drugs to fight HIV infection. The 
results were published recently in Nature.

Using the imaging technique, cryo-
election tomography, the team produced 
three-dimensional renderings of the spike 
by freezing the virus and taking images of 
it from various angles. They were then able 
to develop advanced computer image-pro-
cessing methods to average thousands of 
high-resolution three-dimensional images of 
individual HIV spikes, which they could then 
interpret in terms of atomic structures.

“These advances in electron tomogra-

Researchers are finding new clues to 
HIV infection with advanced imagery

phy, both at the acquisition level and at the 
analysis and computational level, are part of an 
interdisciplinary collaboration with Dr. Sriram 
Subramaniam, head of the National Cancer 
Institute’s Biophysics Section, and National 
Cancer Institute scientist Alberto Bartesaghi, 
who received his Ph.D. education here at the U 
of M,” Sapiro said. “This research enables us to 
arrive at new understandings—at never before 
seen resolutions and detail—of viruses and 
other cells.”
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“Our re-

search fits 

into a large 

body of work 

worldwide 

to make ad-

vanced coat-

ings that are 

harder and 

more resil-

ient based 

upon the 

nanoscale 

structure of 

materials.”–Steven GirShick

Steven Girshick, professor of mechanical engineering, 
is using nanotechnology to create a way to  
manufacture industrial tooling that resists friction 
and therefore wear and tear.  The method is known as 
hypersonic plasma particle deposition (HPPD.)
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Institute of technology faculty working at the forefront  

of nanotechnology show how the science of the small 

has a big impact on our everyday lives

  
smaLLer worLdIt’s a smaLL,

WRITTEN BY RICHARD BRODERICK

PHOTOS BY JAYME HALBRITTER

    

nanotechnology. The word conjures up futuristic  

visions of microbes giving birth to minicomputers.  

Truth is the future is already here. Recent estimates  

calculate some 600 products—consumer, industrial, and medical— 

based in whole or in part on nanotechnology are already on the  

market, up from only 200 three years ago, and more are on the way. 
Nano comes from the Greek word meaning 
“small,” and small is the right word to describe 
the nanotechnology world. A nanometer is one-bil-
lionth the length of a meter—about the same dis-
tance as the space between the atoms in a silicon 
molecule. Nanostructures typically range from 10 to 
100 nanometers in diameter. By comparison, the av-
erage width of a human hair is 100,000 nanometers.

 There are compelling reasons why scientists 
working in applied research are drawn to the nano 
world. At that scale, structures tend to be stronger, 
more flexible, water-resistant, and resilient than ob-
jects constructed at a macroscale. Smaller than the 
wavelength of visible light, they are also transpar-
ent, yet can fluoresce at different colors. At this level, 
the laws of gravity give way to the laws of quantum 
physics; indeed, one of the most productive of these 
sub-macroscopic structures is the quantum dot, a 
nanocrystal that can, among other things, act as a 
mini-semiconductor.

 Since former President Bill Clinton created a nan-
otechnology initiative nearly 10 years ago, nano re-
search has gained steam. So critical to Minneso-
ta’s economy is nanotechnology that MN Nano, the 

state’s nanotechnology trade association, is calling 
for a 10-year, $366 million public and private invest-
ment to help jump-start that future.

“Nanotechnology will have a major impact on in-
dustrial firms, including medical devices,” said Dar-
rel Gubrud, MN Nano’s president. “If we are proac-

Equipment in Professor 
Steven Girshick’s lab is 
used to coat individual 
nanoparticles with thin 
films for biomedical 
applications.
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technology was licensed from the University where 
it was developed by Steven Girshick, a professor of 
mechanical engineering, who worked with an inter-
disciplinary team of faculty members from materials 
science and chemical engineering.
  “Actually, Rushford has licensed two of our pat-
ented technologies,” Girshick points out. “One is 
called focused particle beam deposition. The other, 
and main technology is hypersonic plasma particle 
deposition. Both have applications for, among other 
things, friction and wear-resistent coatings.”
  Girshick’s work in hypersonic plasma particle de-
position has merited an article in a recent edition of 
the American Physical Society’s “Physical Review Fo-
cus” which discusses how he and his research team 
have figured out a way to send silicon nanoparticles 
slamming against the surface of an object at eight 
times the speed of sound. At that velocity, the sili-
con nanoparticles stick to the surface rather than 
bounce off—as they do at lower speeds—leaving be-
hind a slick coating that reduces friction, and atten-
dant wear and tear.
  What’s more, Girshick’s team has answered the 
vexing question of why nanoparticles act this way 
at Mach 8. Using computer simulations conducted by 
mechanical engineering assistant professor Traian 
Dumitrica, they discovered the impact causes the 
nanoparticles to change shape, a process that soaks 
up so much energy there isn’t enough left over to 
cause the nanoparticles to bounce away.
  “The main application for this technology is for 
wear-resistant coating,” said Girshick. “Clearly, it 
fits into a large body of work worldwide to make ad-
vanced coatings that are harder and more resilient 
based upon the nanoscale structure of materials.”
  Focused particle beam and hypersonic plasma 
particle deposition are not the only deposition tech-
nologies Girshick is working on. In collaboration with 
chemistry professor Jeffrey Roberts, he is studying a 
new method of coating individual nanoparticles for 
applications in areas such as cancer treatment.
  “The method we have developed involves intro-
ducing nanoparticles and the chemical precursors 
we want to coat them with and exposing them to UV 
light. Experiments are being conducted to determine 
precisely why this works,” he said.

Whatever the reason, Girshick explains that they  
believe the method will enable precise control of the 
thickness and chemical composition of the shell that 

tive, we can give Minnesota companies an advantage 
in creating distinctive products as well as new jobs.”

 And “proactive” is a good word to describe the 
beehive of applied nanotechnology research being 
conducted within the Institute of Technology.

 “As time has passed, the focus of funding in this 
area has shifted from creating new materials to 
showing how these materials can be used,” said Ste-
ven Campbell, director of the University’s new Center 
for Nanostructure Applications (CNA), a center that 
serves as the focal point for the University’s nano-
technology initiative. The center also provides seed 
money for interdisciplinary nano research teams. 

“CNA is a rainmaker.” Campbell said. “The idea is 
to get the University out ahead of the curve—and 
keep it there.”

 The following profiles provide a small sampling of 
Institute of Technology researchers who are helping 
the University realize a nano-based future.

steven girshick
Creating a flood of new opportunities
  Less than 18 months ago, economic development 
was perhaps the last thing on the minds of Rushford, 
Minn., residents. In August 2007, torrential rainfall 
triggered flash flooding, which inundated Rushford 
and other towns in the southeast corner of the state.
  Today, thanks to research developed at the Uni-
versity of Minnesota, a company called Rushford Hy-
personic is hoping to create dozens of local jobs us-
ing a version of technology called nanoparticle film 
deposition to manufacture industrial tooling that 
resists friction—and therefore wear and tear. The 

“ If we succeed, companies will be able to produce solar cells that are 10 times less 

expensive and are still comparable in efficiency to what is available today. That’s 

an amazing number—the Holy Grail of photovoltaic research.”  –uwe kortShaGen

Shown above is the 
silicon film used in 
photovoltaic cells. 
Researchers at 
the University of 
Minnesota use silicon 
nanoparticles to create 
these low-cost, high-
efficiency solar cells 
that can transform 
sunlight into electricity.
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is grown around individual nanoparticles. “Such con-
trol is crucial for a wide range of applications,” he said, 
“including using nanoparticles for cancer treatment, 
as tiny light emitters for use in more efficient lighting 
and displays, or as lightweight solid fuels for rocket 
propulsion.”

uwe Kortshagen
Creating bright ideas
 Silicon is one of the natural world’s miracle sub-
stances. As the second most abundant element in 
the Earth’s crust, it is non-toxic. Even better, it has 
long been known for its electrical properties, which 
is why it is used in a host of electronic devices, from 
iPods to computers. Broken down into nanoparti-
cles, silicon will emit electromagnetic waves in the 
visible spectrum when it is electrically charged.
  Uwe Kortshagen, the new head of the Depart-
ment of Mechanical Engineering, is one of the lead 
researchers of a team that includes faculty mem-
bers from chemical engineering, materials science, 
and physics. Using silicon nanoparticles, the team 
is developing low-cost, high-efficiency solar photo-

voltaic cells—solar cells that can transform sunlight 
into electricity. If successful, Kortshagen and his 
colleagues will have invented a critical key to pro-
ducing a part of the estimated 15 terawatts (15 mil-
lion megawatts) of carbon-free energy the world will 
need if it is to achieve a balance between economic 
growth and climate stabilization.
  Subjecting silane molecules (consisting of one sili-
con and four hydrogen atoms) to a plasma jet, Kortsha-
gen and his colleagues are able to break up the silane 
molecules and allow the silicon atoms to form nano-
particles small enough to incorporate into inks.  These 
silicon nanoparticle inks can be sprayed or printed 
onto the surfaces to be processed into solar cells at low 
temperatures—the smaller the nanoparticles, the low-
er their melting point. In addition, the process enables 
the researchers to electrically dope the inkjet stream—
implant impurities that improve electrical conductivi-
ties of the films.  The printing at low temperatures and 
atmospheric pressure may potentially vastly reduce 
production costs of such solar cells.
  “The lower temperature and atmospheric pressure 
both contribute to lower costs,” Kortshagen said.

Uwe Kortshagen, a 
professor of mechani-
cal engineering and 
physics, works with 
silicon, the second 
most abundant ele-
ment on Earth, and a 
substance well-known 
for its electrical proper-
ties. Kortshagen has 
developed an efficient 
way to make silicon 
nanocrystals which 
involves putting a gas 
that contains silicon 
and hydrogen (silane) 
into a reactor.
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  “If we succeed, companies will be able to produce 
solar cells that are 10 times less expensive and are 
still comparable in efficiency to what is available to-
day,” he observes. “That’s an amazing number—the 
Holy Grail of photovoltaic research.”
  Meanwhile, the technology to turn silicon nano-
particles into inkjet printed films and patterns could 
revolutionize not only solar photovoltaics, but also 
efforts in producing equipment that relies on elec-
tronic components.
  “In addition to solar cells,” Kortshagen explains, 
“the whole field of printed electronics may use this. 
Think of printing all transistors that control an LED 
or plasma display screen employing this technique, or 
RFID tags (Radio Frequency Identification, the printed 
circuits found on so-called “smart cards”), thus signifi-
cantly reducing cost but with no loss of efficiency.”
  The technique, Kortshagen believes, could also be 
applied in thermoelectrics—the search for efficient, 
low-cost ways to turn “waste heat” created as a by-
product of industrial production or power generation 
into electrical energy. “Silicon nanoparticles com-
bined with other materials seem to be very promis-
ing for improving this field in the future,” he said.

andrew taton
tricking t cells
For many, the word “nanotechnology” evokes ideas 
of computers and other electronic devices. However, 
at the University, the search for nano applications 

also extends into medicine.
  “That should come as no surprise,” observes An-
drew Taton, an associate professor of chemistry. “The 
University has a fantastic history of taking materials 
and applying them to medicine.”
  “It’s only natural,” he said, “for us to try to make 
the connection with biology and medicine on the 
nano scale, too.”
  In taking up that challenge, Taton and a cross-dis-
ciplinary team have set a highly ambitious research 
goal: to create a cancer vaccine that uses nanoparti-
cles coated with proteins that will essentially fool T 
cells, one of the body’s main lines of immunoresponse 
to antigens, into thinking the particles are cancer cells. 
The objective? “Getting the immune system to respond 
to cancer, and to remember it.” Taton said.
  Vaccines make the immune system respond to 
a threat that’s not really there—like how the harm-
less cowpox virus is used as a vaccine against deadly 
smallpox. If all goes well, the immune system also re-
members the threat, and fights it long into the future. 

“We want to create nanoparticles that will trigger 
an immune response to cancer cells,” Taton said.
 The tough part of that task is that cancer cells look 
a lot like normal cells—and training T cells to dis-
tinguish between the two is difficult. Taton’s hope is 
that by attaching cancer-related proteins to the nano-
particles, he can send T cells off hunting for cancer 
cells that may have eluded detection—before they 
can develop into tumors or metastasize.
  To date, Taton and his collaborators have made 
nanoparticles that are coated with a model protein, 
and then combined these particles in a dish with T 
cells from mice that have been genetically modified 
to produce only T cells that respond to this particular 
kind of protein.
  Preliminary results are good so far. The T cells are 
binding with nanoparticles and displaying other signs 
typical of an immune response, like T cell division.
  From there, it’s a big jump to develop nanoparti-
cles that will evoke the same response from T-cells 
designed to respond to cancer. Taton is optimistic. 
An ideal cancer vaccine would be one that would im-
munize the body forever. Even if the research team 
finds something not quite that definitive, Taton will 
count it a success.
  “The best immunotherapies trigger a response 
where we retain T cells that will respond if you are 
exposed to the same antigens,” he said. “Even a 

“The University has a fantastic history of taking materials and applying  

them to medicine. . . It’s only natural for us to see if it’s possible to make the  

connection with biology and medicine on the nano scale, too.”  –andrew taton

Above are brightly 
colored test tubes 
containing organic 
molecules used to 
connect proteins to 
nanoparticles. Taton 
is creating nanoparti-
cles that will trigger an 
immune response to 
cancer cells.
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Andrew Taton, assistant professor of chemistry, is working to find general 
chemistries that connect nano-objects to biological molecules. He is work-
ing to create a vaccine that uses nanoparticles coated with proteins that 
will fool T cells into thinking the particles are cancer cells.
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cancer vaccine that only triggers a short-term re-
sponse—like in a melanoma patient who might have 
migrating cancer cells, or a patient in post-operative 
treatment after cancer surgery when the risk of me-
tastasis is highest—would benefit from a vaccine 
that might, say, trigger a seven-day response to can-
cer cells. This would be a big step forward.”

allison hubel
Creating clearer vision
  It was almost a matter of serendipity for mechani-
cal engineering associate professor Allison Hubel. 
Her search for a nano-based way to create corneal 
tissue all began with the research space she was giv-
en in the lab.
  “When I came to the University in 1993, I worked 
in a lab where, on one side, I had a colleague who 
was working on reconstitution of cell matrices for 
tissue engineering and, on the other, a colleague was 
working on defects of the corneal epithelium. I was 
wedged in the middle!”
  From that moment on, it didn’t take her long to 
recognize that the University’s extraordinary mul-
tidisciplinary resources made it possible for her to 
work with a research team that includes colleagues 
from biomechanical engineering, mechanical engi-

“When I came to the University in 1993, I worked in a lab where, on one side, I had a  

colleague who was working on reconstitution of cell matrices for tissue engineering  

and, on the other, a colleague was working on defects of the corneal epithelium.  

I was wedged in the middle!”  –alliSon hubel

neering, and ophthalmology to develop the function-
al equivalent of corneal tissue. 
 Today, she is working with collagen to create cell 
matrices complex enough to influence the precise 
structure of individual corneal cells.
  Corneas are the most commonly transplanted tis-
sue in the United States, with some 45,000 surgeries 
performed every year. The demand for cornea tissue 
grows as the American population ages. Waiting peri-
ods for transplants are now as long as two years, and 
there is likelihood of future shortages, both because 
the population is aging—and so more susceptible to 
corneal defects—and because increasingly popular 
laser surgery to correct near-sightedness disqualifies 
its recipients from becoming donors. The time is ripe 
to develop some form of synthetic corneal tissue that 
will mimic the natural tissue’s properties for trans-
parency and strength—but won’t be rejected by the 
body.
  Then researchers began to explore using nano-
technology to develop a solution.
  “In a natural cornea, the structure is a nanostruc-
ture,” Hubel explains. “It’s amazingly complex, with 
stromal cells precisely placed between nanostruc-
tured collagen layers that are precisely organized 
and rotate with respect to each other.  Hundreds of 
these nanostructured collagen layers are found with-
in a structure that is only 500 microns thick.” Imitat-
ing that structure exactly, she says, is not possible, 
but, “We can get close and then provide signals to the 
cells to finish the fabrication so it is like the native 
structure.”
  Hubel and her colleagues have created corneal tis-
sue that can handle normal intraocular pressure and 
is almost as transparent as native corneas. Still, chal-
lenges lie ahead. “The eye is over-engineered (for han-
dling intraocular pressure),” she observes, “which is 
why you can fall and hit your eye on a bicycle and 
your eye doesn’t explode. She has not, she admits, 
“quite yet achieved that level of over-engineering.”
  Meanwhile, Hubel and the team have also achieved 
corneal tissue that possesses a degree of transparen-
cy, which she describes as “not bad.”
  “If you put our construct over a piece of paper with 
print on it, you can read the paper,” she said. “Is it as 
transparent as the eye?  No, but we’re getting closer 
all the time.”

The demand for human 
cornea for transplanta-
tion will increase as 
the world population 
ages. To meet the 
demand, researchers 
are currently develop-
ing synthetic corneal 
tissue that mimics 
natural tissue.



FaLL/wInter 2008-09   InventIng tomorrow   15

For more than 15 years, Allison Hubel, associate professor of mechanical en-
gineering, has studied both the basic science and translational issues behind 
cell and tissue preservation (liquid storage and cryopreservation) for human 
therapeutic applications.



Exploring ways to develop motor oils from renewable sources, deciphering radio 

emissions from distant galaxies, developing medical devices for surgical patients, and analyzing how to make 

computer storage more efficient—frontiers of faculty research? Not exactly. It’s all research being conducted 

by Institute of Technology undergraduate students who are exploring the scientific world and preparing 

themselves for graduate school and careers—all before finishing their bachelor’s degrees. 

“College is not a passive experience,” said Marvin Marshak, professor of physics and director of undergraduate 

research at the University of Minnesota. “At best, college is not about students attending classes and having 

professors pour knowledge into their heads. It’s an experience in which the students are active participants 

and can do things, try things, succeed, and fail.”

One of the main venues for such learning is the Undergraduate Research Opportunities Program (UROP), 

which provides stipends of up to $1,400 per student plus up to $300 in expenses. According to Vicky Munro, 

Undergraduate Research Opportunities Program coordinator, about 9,000 students have gone through the 

program since it began in 1985—including some who are now faculty members. This year, the program 

will fund research for about 600 students. About one-fifth come from the Institute of Technology majoring 

in engineering, physical sciences, or mathematics, and the number of Institute of Technology students 

participating in the program has increased about 70 percent in the last five years.

“One of the biggest assets we have as a research university is that students at all levels have an opportunity 

to do research,” Marshak said. “It’s just logical to use that asset to strengthen our undergraduate program. For 

Minnesota to be a top university, it has to offer an experience that is equal to, if not better than, that offered by 

any other university.” 

WRITTEN BY KERMIT PATTISON

PHOTOS BY JAYME HALBRITTER

Numerous undergraduate research opportunities provide  
unique edge for U of M Institute of Technology students

R E S E A R c H
R E w A R D S
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 Undergraduate research opportunities at the 
University of Minnesota run the gamut. One 
biomedical engineering student examined how 
to use wireless signal strength to estimate the 
position of multiple robots. A geology and geophysics 
undergraduate studied spatial properties of bubbles in 
pumice to better understand how a volcano degasses. 
A civil engineering student researched methods to 
dampen vibrations in a structure during earthquakes. 
A chemical engineering major researched how 
the properties of rye helped reduce pests in nearby 
soybean fields.

Marshak said these experiences teach skills that 
will serve University students throughout their 
professional careers, including self-confidence, the 
ability to define problems, learning group dynamics, 
and even coping with failure. It also provides a 
valuable credential and source of recommendation 
when applying to professional schools or doctoral 
programs.

“It’s not so much that the students learn the subject 
matter in the area of their research—that’s nice, but 
not crucial—it’s their active participation that makes 
the difference in their academic learning,” Marshak 
said.

KATIE LEONARD
A galaxy far, far away

Katie Leonard, a senior majoring in astrophysics, 
has been interested in space for most of her life. 
When she was 8 years old, a female astronaut visited 
her grade school, talked about scientific experiments 
on the Space Shuttle and captured Leonard’s 
imagination. “I wanted to be an astronaut,” she said.

She came to the University of Minnesota largely 
because of the strength of its physics and astrophysics 
programs. In the beginning of her sophomore year, she 
approached astronomy professor Lawrence Rudnick 
about research positions on his team. He assigned 
her to look at double radio galaxies, i.e. galaxies that 
produce two lobes of emission in opposite directions; 
these large lobes emit radiation in the radio part of 
the electromagnetic spectrum.

They examined about 300 galaxies that appeared 
to be emitting two signals. By comparing low and 
high resolution radio images with optical images 
of each source, they could determine whether their 
radio structure showed evidence of being a double 
radio galaxy or not.

Leonard spent most of the year reviewing the data. 
Some of the radio sources had never been examined 
before, so it was essential to classify them correctly. “I 
know them by heart now,” she said. “I looked over each 
one at least 20 times and have gone over them with 
Professor Rudnick probably another 10 times.”

Senior Katie Leonard, who is majoring in astrophysics, is 
studying radio double galaxies with astronomy professor 
Lawrence Rudnick.



They found the number of true radio galaxies 
in their sample was only 11 percent, much lower 
than estimates in previous studies. “They were 
overestimated in the literature,” said Leonard. “We 
found many of those sources turned out to be two 
separate galaxies.”

The money from the University’s undergraduate 
research program has ended, but Leonard’s research 
has not. She continues to work in Rudnick’s lab as 
a research assistant and is examining a new set of 
questions about giant double radio galaxies. What 
environment produces them? Are there other 
galaxies close to them? How does clustering affect 
morphology? “It seems like the questions are never-
ending,” she said.

According to Marshak, more than half of 
undergraduate research funded by the University 
turns into further research: students go on the 
payroll as research assistants, pursue independent 
study, or write theses. 

So it was with Leonard. She hopes to publish their 
results in a research paper. She is applying to doctoral 
programs in astrophysics and hopes to specialize 
in theoretical cosmology. And she hasn’t stopped 
dreaming of becoming an astronaut. 

“It’s really enhanced my education,” she said of her 
undergraduate research project. “It’s put me a step 

“ If we have a 

resource that’s 

renewable, I 

think that’s the 

best solution 

for future 

generations.”–Shrey GarG

above many other people, and I definitely think it has 
prepared me for grad school.”

SHREY GARG
crude problem, chemical solution

Shrey Garg, a sophomore majoring in chemical 
engineering, came to the University with a problem 
in need of a solution: finding a renewable substitute 
for engine oil. Inspired by his father, a chemical 
engineer, Garg had been thinking about this quest 
during his high school years in India. 

 “Eventually we will run out of crude,” Garg said. 
“We need to find a solution before we run out of it. If 
we make something from a renewable resource like 
vegetable oil, it’s never going to be exhausted.”

Garg chose to attend the U of M largely because 
of its reputation for applying scientific solutions 
to environmental problems. He applied for an 
undergraduate research grant at the end of his 
freshman year. 

“Research in the first few years of a student’s career 
helps them apply what they are learning in their 
introductory classes, and it becomes a gateway to 
more extensive research experiences,” Marshak said. 
“When you look at it as a gateway, then you want to 
have it early in a student’s career.”

Garg’s project had several motivators. First, there 

Shrey Garg is a sophomore studying chemical engineering. His 
research with Ulrike Tschirner, an associate professor of bioprod-
ucts and biosystems engineering, focuses on finding a renewable 
substitute for engine oil. The oil he has produced has a compara-
tively higher viscosity than the original oil.

On the hotplate/mag-
netic stirrer above is 
a beaker containing 
unreacted vegetable 
oil that is part of Shrey 
Garg’s research. 
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were the obvious environmental benefits of finding 
a substitute to mineral oil. Secondly, there were 
economics: crude oil prices have risen steeply 
in recent years and a renewable alternative was 
growing increasingly attractive. Finally, there was 
the problem of supply: oil is a finite resource, which 
someday will be exhausted. 

Traditional crankcase lubricating oils are 80 to 90 
percent mineral oil and 10 to 20 percent additives. 
A complete replacement of mineral oil is not yet 
feasible, so Garg sought a method to mix in 15 to 20 
percent vegetable oil.

He teamed up with Ulrike Tschirner, an associate 
professor of bioproducts and biosystems engineering. 
First they used a chemical process known as 
transesterification to modify soybean oil to be soluble 
in mineral oil, which has similar characteristics to 
crankcase lubricating oils. They concluded an alkali 
was the best catalyst, pentaerythritol the best polypl, 
and water the best solvent to produce an oil with the 
highest viscosity.

They tested about 40 samples of oil and finally…
Eureka! “We added a high percentage of the modified 
oil and the engine worked,” Garg said. “It performed 
really well. We compared it to premium grade oil 
commercially available and it was the same.”

Garg hopes to build upon this research with 
another undergraduate research grant. He wants to 
study how to make the vegetable oil substitute more 
economical to produce and explore using recycled 
frying oil from fast food chains. 

Garg considers the University’s research program 
as one of the highlights of his undergraduate 
education. He says he will continue working on the 
problem until he finds a solution—perhaps even 
devote his doctoral thesis to it someday. “We should 
not depend on anything that is exhaustible,” he said. 
“If we have a resource that’s renewable, I think that’s 
the best solution for future generations.”

ANUDEEP CHERUKURI
Intimate devices

Anudeep Cherukuri was exposed to research at an 
intimate level—specifically urological devices. 

A double major in biomedical engineering and 
neuroscience, Cherukuri’s foray into medical devices 
began when he took a seminar with Gerald Timm, a 
U of M electrical engineering alumnus, professor of 
urologic surgery, and pioneering figure in the Twin 
Cities’ medical device industry. He approached the 
professor about research opportunities and was 
invited to join a project for a device that measured 
urine output in surgical patients. As a research 
assistant, Cherukuri helped write the abstract and 
produce possible designs. 

Anudeep cherukuri, a double major in biomedi-
cal engineering and neuroscience, worked with 
Gerald Timm, a professor of urologic surgery, to 
create a device that measures urine output in 
surgical patients. He hopes to attend medical 
school some day. 
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“I came up with several designs and Professor 
Timm just took over from there,” he said.

Such close contact with faculty is one of the 
hallmarks of undergraduate research. The University 
has about 2,500 faculty members. About half regularly 
teach undergraduates in the classroom so many of 
them are eager for the chance to work closely with 
bright, young students. 

“It helps the students understand that they’re 
not that different from the mentors—except being 
younger and less decrepit,” Marshak said laughingly.

Teamwork is an integral part of the research 
experience. “Group dynamics is a very important 
part of what goes on,” Marshak said. “If you don’t 
develop your skills in group dynamics, just being 
smart doesn’t get you too far.”

For Cherukuri, it was a valuable experience 
watching the project develop. They chose a design 
that used a load cell—the same technology used for 
small scales—and modified it so it could be inserted 
into the body on the end of a catheter. The device 
took measurements at time intervals and recorded 
the data on a computer.

One lesson: the initial design was just the 
beginning. The design went through numerous 
iterations as they improved it. 

“That was a huge thing for me,” Cherukuri recalls, 
“How to improve what you already had? I learned 
that improvement is the basis of engineering.”

Cherukuri also continues to pursue research in 
other areas. He currently works in a clinical research 
program at the Hennepin County Medical Center in 
Minneapolis.

ALEx MARCHENKO
Storage solution

Is there a better way to organize information on a 
hard drive? Alex Marchenko, a sophomore majoring 
in chemical engineering, set out to answer that 
question. 

Marchenko first heard about the undergraduate 
research program while taking an introductory 
physics class during his freshman year. His professor 
happened to be the program’s greatest advocate, 
Marvin Marshak.

One of the main functions of the undergraduate 

Above is a digital elec-
tronic scale used as a 
calibration device for 
the sensor cherukuri 
and Timm were devel-
oping to measure the 
amount of urinary leak-
age that occurs in sur-
gical patients.

Alex Marchenko, a sophomore majoring in chemical engi-
neering, was invited to work with professor of electrical and 
computer engineering David Lilja on storage media such as 
hard drives and flash memory.



research program is matching students with a list 
of existing research opportunities. So it was with 
Marchenko when he found a research opportunity 
with David Lilja, professor of electrical and computer 
engineering, and was invited to join the team of 
graduate and postdoc researchers. Even though 
Marchenko is leaning toward a major in chemical 
engineering, a research project outside the student’s 
major is not unusual. Marshak says students are 
encouraged to look beyond their departments. 

Marchenko was assigned to research organization 
of digital information on storage media such as hard 
drives and flash memory. “What we really wanted to 
do was not change physically how the information is 
stored,” he explains, “but to change how it’s logically 
organized for the end user.” 

Hard disc drives are inefficient, and object-based 
storage software seeks to fix this problem by creating 
an “abstraction layer” between the file system and 
storage device that reassigns tasks required to store 
and retrieve data from storage. It automates tasks 
that were once done by the user, such as directory 
management, coherency, and data properties. 
The team hypothesized that object-based storage 
software would prove more efficient than traditional 
“blocking” methods. 

While many undergraduate research opportunities 
give students an opportunity to work in groups, for 
Marchenko it required him to learn the discipline 
of working solo. He also had to learn to balance 
his research with his regular course load and an 
off campus job. “The big thing I had to get used to 
was working by myself,” he said. “It really forced 
me to focus my time and really improve my time 
management.”

Marchenko learned how to network with students 
and faculty to find information. He also honed skills 
in abstract reasoning.

“Abstract thinking is definitely at the top of my list 
now in how to approach a problem,” he said. “I don’t 
look at my typical school course problems the same 
way. I view them in a way that allows me to see more 
than one way to find a solution, instead of the tunnel 
vision view I had before.”

Marchenko’s project never produced a working 
system. At the time, the only software available for 
the task was incomplete (more recently, new software 
has become available and Marchenko hopes to pick 
up his research again). Yet, as Marshak notes, failure 
and uncertainty carry valuable lessons. 

“Research forces students to deal with situations 
where the outcome is unclear, where sometimes 
even the problem is not crisply defined,” Marshak 
said. “This is a fantastic educational experience that 
students can carry with them for the rest of their 
lives.” 

GETTING DOWN TO BUSINESS
While Professor Marvin Marshak 
is the University’s most vocal 
advocate for undergraduate re-
search, Kirk Froggatt believes in 
giving undergraduate engineering 
and science students the business 
and interpersonal skills they need 
to succeed in the corporate world.

Froggatt, the Gemini Chair in the Institute of Technology’s 
Center for the Development of Technological Leadership, has 
24 years of experience as an executive with several Silicon 
Valley multinationals. During his business career, Froggatt 
kept observing the same pattern: too often, engineers and 
scientists lacked the business savvy and interpersonal skills 
to translate their expertise into commercial success. Techni-
cal brilliance simply wasn’t enough.

Froggatt hopes to remedy that deficiency with a new class 
at the University of Minnesota for undergraduate students 
called Leadership, Professionalism and Business Basics for 
Engineers. He believes that a small dose of business sense 
will help Institute of Technology students leverage their tech-
nical skills.

“We’re trying to complement the students’ technical back-
ground with these additional skills and abilities,” he said. 
“These skills will allow them to move from being technical 
experts to innovation leaders.”

The course focuses on three main areas: interpersonal ef-
fectiveness, business fundamentals, and the innovation pro-
cess that translates technical ideas into solutions that gener-
ate economic value. 

These skills have become even more vital because of in-
creasing pressure for profitability—now—and the shift to-
ward more interdisciplinary research and open innovation. 
“Success requires collaboration, speed, and profitability,”  
he said.

Students work in teams throughout the course. At the end 
of the semester, they must deliver an innovation proposal to 
a panel of industry experts.

Froggatt is uniquely suited for this role as Gemini Chair. 
The chair was established with a $4 million anonymous gift 
to arm undergraduates with basic business and entrepre-
neurial skills. Froggatt has worked at Hewlett-Packard, Sili-
con Graphics, Yahoo!, and Agilent Technologies. 

Froggatt offered the course for the first time in spring 2008. 
By the following semester, it was full. His goal is to cross the 
T: to take technologists with deep vertical expertise and cap 
them with a broad array of horizontal skills needed in the 
business world. 

“We’re not trying to develop mastery in this course,” he 
said. “We’re trying to broaden the skill base to enable greater 
professional success and more options after graduation.”
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Institute of Technology alumni 
make an impact around the world

Institute of Technology alumni work 
in countries around the world.  (From 
top to bottom) Alumnus Zack wilcock 
snapped this photo of a camel greet-
ing visitors in the Sultanate of Oman. 
Prakash Keshaviah enjoys his new life 
in Uttarakhand, India. Tom and Karen 
Pierce have spent many years in Asia, 
including Japan. Zach wilcock works in 
an oil camp in the Sultanate of Oman. .
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Global  
encounters

WRITTEN BY JUDY WOODWARD

F
 or Institute of Technology alumni Tom and  

 Karen Pierce, there were things about living  

 in Asia that they never could quite get used to,  

even if they did learn to enjoy them.

 In the 1990s, the couple and their sons lived in Tokyo, 

where they first learned to appreciate such distinctive cul-

tural amenities as the “onsen,” the natural hot springs the 

Japanese use as the setting for totally unselfconscious mass 

nude bathing. “We enjoy going to public baths and jump-

ing in the tub with a bunch of strangers,” Karen said with a 

laugh. “It’s the Japanese equivalent of the sauna.”

 International careers can be fascinating, unexpect-

ed, thrilling, overwhelming and very, very different from  

Minnesota. Working abroad is becoming more and more 

common for Institute of Technology graduates as opportu-

nities increase for technical and scientific professionals to 

bring their expertise into the worldwide marketplace. 

 More than 1,800 Institute of Technology alumni currently 

live and work in countries other than the United States. In 

addition, Institute of Technology alumni have founded more 

than 4,000 companies, many of them with worldwide impact.
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A

“Expatriate life has exploded our 

stereotypes of other cultures.” 

–tom Pierce

Institute of Technology students have also begun 
to recognize the importance of getting international 
experience. Within the Institute of Technology, par-
ticipation in study abroad programs has increased 
eight-fold in the last decade. 

The following three stories of Institute of Technol-
ogy alumni gives an insider’s look into the world of 
living and working abroad. u

Tom and Karen Pierce
Gaining a Japanese perspective
 great big world awaits Institute of  
 Technology graduates, and no one knows  
 that better than the Pierce Family. Tom  
 and Karen, who are both aerospace en-
gineering and mechanics graduates, and their sons 
have spent much of the last 15 years living in the Far 
East. 

After two years in Shanghai, China, Tom and Karen 
are now on their second stay in Japan, where they live 
in Yokohama, the nation’s second largest city with 
a population of 3.5 million. Tom works as the Asian 
market director for Moog, Inc., a New York-based 
aerospace firm, and Karen is a substitute teacher at 
international high schools in Yokohama. 

While they have adjusted to their international 
lifestyle, living in another country is not without its 
frustrations.

When they lived in Shanghai, the family’s house 
was palatial—or at least nothing like any place they 
had ever known when they were growing up in Will-
mar, Minn., and Northeast Minneapolis. At 6,000 
square feet, it had four bedrooms and five baths. 
But the Pierces, who were living in China in connec-
tion with Tom’s work for an international company, 
weren’t exactly lolling in the lap of luxury. 

 The problem was the water. Thanks to low water 
pressure, there wasn’t enough of it, and what there 
was, wasn’t safe to drink. Tom remembers the cou-
ple’s excitement when their cranky old booster pump 
finally burned out. At last, they thought, they’d get 
a new one that really worked. Not so fast. When the 
Chinese serviceman came, he advised the Pierces 
that the smoking wreck was perfectly normal. Tom 
recalls the man’s words. “‘Here in Shanghai, there’s 
always smoke in the water,’ the guy tells us. ‘Just open 
the window.’” 

But most of the time, their global experiences have 

Tom (Aero ’80, M.S. ’81) and Karen Pierce (Aero ’81) are on their second stay 
in Japan, where they live in Yokohama, the nation’s second largest city with a 
population of 3.5 million. PH
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been much more positive.
Karen has become fluent in Japanese, and even Tom 

has found that his language has changed, although 
his workday is conducted entirely in English. Since 
most of the people he encounters are not native Eng-
lish speakers, Tom has noticed, “language becomes 
simpler and easier. I ov-er e-nun-ci-ate and slow my 
cadence by about 30 percent. I didn’t even know I was 
doing it, until a Japanese man told me.”

Tom and Karen have found that their Midwestern 
style has translated surprisingly well to an Asian con-
text. Karen even credits Tom’s small-town upbring-
ing in Willmar for his business success. “The gift of a 
small-town background has made him successful in 
multicultural relationships,” she said. “From that set-
ting, he learned to make people comfortable. Putting 
people at ease is really important in Asian business 
relationships.”

Still, they don’t want to minimize the leap involved 
in moving from Minnesota to Asia. Tom explains, “I 
had conducted business in Japan for about six years 
before we moved here, and I thought I understood 
things. So we moved and I thought it was going really 
well.” They were so confident in their new surround-
ings that they allowed their sons, then ages 8 and 12, 
to cross the huge Tokyo metropolis by themselves to 
get to school. 

“It’s an adventure, at first,” Karen said, “but the 
longer you’re here, the harder it is, because you know 

S

“The 

recruiter 

told me I 

could leave 

the suit and 

tie at home, 

and they 

delivered 

exactly 

what they 

promised.”–Zach wilcock

you’ll never fit in completely.”
Consequently, Tom says he came to the fundamen-

tal realization that, at some deep level, “you’ll never 
completely understand another society.”

Not that they ever regret their attempts to try.  
“We’ve learned to see how the rest of the world views 
America. Expatriate life has exploded our stereo-
types of other cultures. We’ve gained perspective on 
people as individuals,” Tom said.

Karen agrees, “When you meet new people, you’re 
looking for what you have in common—not what’s 
different.”

Zach Wilcock
A taste for adventure
 omething different was exactly what  
 Zach Wilcock was looking for when he 
 signed up with Schlumberger, an 
 international oil field services company.

Born with an appetite for adventure, Wilcock 
grew up in Maryland, and after two years of living 
on a sailboat in Europe, he applied sight unseen to 
the University of Minnesota. Several years later, he 
found himself with a degree in chemical engineer-
ing, plus memories enough for a lifetime. As a stu-
dent, he had studied abroad at the University of Ca-
petown in South Africa, gone on safari in Tanzania, 
and climbed Mt. Kilimanjaro. It had been a memo-
rable education, but it wasn’t cheap. “I was $85,000 

Zach wilcock (chemE ’06) works a six-week-cycle of work followed by three weeks off as a wireline field engineer for Schlumberger in 
the Fahud oil field. In Oman, sludge farms are used to deposit used oil-based mud, a chemical used in certain drilling operations.
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in debt,” he said.
Fortunately, fate intervened in the form of a Job 

Fair sponsored by the University of Minnesota’s Ca-
reer Center for Science and Engineering. 

“I had seven job offers from recruiters,” Wilcock 
said, but the one that impressed him most came 
from Schlumberger. Wilcock became a wireline field 
engineer in the oil fields of the Sultanate of Oman. 

“The recruiter told me I could leave the suit and tie 
at home, and they delivered exactly what they prom-
ised,” Wilcock said. In Oman, he works with high 
explosives, radioactive material and high pressure 
hoses. “It’s an exciting job,” he said humbly.

These days, life for Wilcock involves a six-week-cy-
cle of work followed by three weeks off. Work means 
seven-day weeks where a 14-hour day is considered 
“short” and a 48-hour stretch is not uncommon. His 
work site is the Fahud oil camp, where an interna-
tional workforce blasts stereotypes as readily as it 
sets off drilling detonators. 

Wilcock works with Russians, Syrians, Egyptians, 
Iranians, and people of many nationalities. About 40 
percent of the workforce is female, he said, including 
many highly educated young Muslim women. “We’re 
60 engineers from 40 countries,” he said, “and we all 
speak North American English on the job.”

If Wilcock stands out from his co-workers, it’s prob-
ably because of his cowboy-styled hard-hat. Covered 
in mud and debris, it’s a great image-booster for its 
owner. “The clients love it,” he notes. “When I turn 
up well-side with it, it looks like I know what I’m do-
ing.”

 The three-week vacation intervals give Wilcock 
the opportunity to satisfy his lust for travel. In ad-
dition to visiting his girlfriend in London, in recent 
months, he’s also traveled all over the Arab world, 
plus Croatia, Japan, Thailand, the Philippines, and 
Indonesia.

Prakash Keshaviah 
Serving People in Need
 nother Institute of Technology graduate  
 who found himself at a very different  
 stage of life, made a decision that sounds 
 like an inspirational story headline: Suc-
cessful businessman scientist gives up everything to 
devote himself to a life of service and spiritual sim-
plicity.

In the case of Prakash Keshaviah and his wife, Vi-
jaya, it’s all true. At age 53, Keshaviah, a mechani-
cal engineering alumnus left a thriving career as 
Vice President of Research and Development at Bax-
ter Healthcare, a medical device and pharmaceuti-
cal manufacturer, to return to India, the land of his 
birth. He now teaches and runs a hospital dialysis 
unit in one of the country’s poorest regions. 

When he arrived at the Himalayan Institute Hospi-
tal Trust in Uttarakhand, India, in 1998, dialysis was 
unavailable in the region, and patients were dying 
from untreated complications of diabetes, hyperten-
sion, and kidney disorders. In America, Keshaviah 
had been a pioneer in hemodialysis research. In In-
dia, he set up a nephrology unit that now performs 
7,000 dialysis procedures a year and has an active 
kidney transplant program. 

Life in one of India’s most rural areas is far differ-
ent from what Keshaviah was used to during most 
of his life in America. “In India, when you switch on 
a light, turn on the faucet, or pick up a phone, you’re 

A

wilcock’s work site is 
the Fahud oil camp lo-
cated in the desert oil 
fields of the Sultanate 
of Oman. 

Wilcock has been able to develop some unusual 
perspectives about the world around him.  He notes, 
at first glance, life in Oman is a reasonable approxi-
mation of the United States, complete with good 
roads, well-stocked stores, and most of the same 
television shows that he watches in the U.S. People 
drive American cars and “Harley-Davidson is a reli-
gion” among the many motorcycle enthusiasts. The 
work camp even features a homemade disco with la-
sers and a fog machine. 

“When you arrive,” he says, “it’s impressive how 
little culture shock there is. That sets in three or four 
months later.” For Wilcock, it was the realization that 
some of the Bedouin nonprofessional workers—he 
praises them as “incredibly tolerant” on the job—
also had two or three burka-encased wives they were 
keeping in the background of their lives.

Wilcock praises the generosity and hospitality of 
the Omani people. “That’s something I appreciate 
and hope to emulate,” he said. In the end, though, he 
thinks his international life has taught him as much 
about himself as about the wider world. 

“I’ve become unapologetically American in my 
views,” he said.

“When you 

arrive, it’s 

impressive 

how little 

culture 

shock there 

is. That sets 

in three to 

four months 

later.”– Zach wilcock
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never sure if the light will come on, if the water will 
flow out, or if there will be a dial tone,” he said. “It 
prepares you for not getting disturbed over triviali-
ties. It leads to greater acceptance and equanimity.” 

Keshaviah had always been aware of the bal-
ance—and the tension—in his life between Indian 
and American culture. Entering the University as a 
23-year-old graduate student in 1968, he went on to 
earn three degrees—master’s degrees in mechani-
cal engineering and physiology with a minor in bio-
medical engineering and a doctorate in mechanical 
engineering. He earned the degrees while establish-
ing himself as a scientist and researcher according to 
the classic American model of hard work and well-
deserved rewards. His two children were born in 
the United States, and the family lived in an affluent 
neighborhood in the western suburbs of Minneapo-
lis. As a thoroughly integrated professional man of 
Indian origin, his satisfactions were many and his 
success was obvious. 

“I was very comfortable with my American iden-
tity,” he said, “but I was definitely of the soil of India.” 
Paradoxically, his bond with Indian culture grew 
stronger the longer he lived in Minnesota. “I redis-
covered my Indian culture from a distance. Being in 
the U.S. gave me a chance to understand my roots 
with greater clarity,” he said. Keshaviah says his ed-
ucation prepared him for all phases of his life. 

“An Institute of Technology education teaches you 
how to break down a problem and analyze it. That 
technique can be applied to all kinds of problems,” 

Keshaviah (ME M.S. ’70, Ph.D. ’74, Physiology M.S. ’80) works with the Rural Development Institute of the Himalayan Institute Hospi-
tal Trust setting up a center for Rural Technology that will not only provide vocational training to rural youth but will also explore rural 
application of alternative energy sources like solar, wind, and mini-hydroelectric systems.

he said.
An encounter with an Indian spiritual teacher from 

the Himalayas named Swami Rama led Keshaviah to 
serious meditation and yoga practice. “It made me a 
better person and opened the potentials of creativity 
for me,” he said. It also led him to his life-changing 
decision. Although he traded a life of comfort and 
affluence for one of voluntary simplicity, Keshaviah 
makes it clear from the outset that he is no modern 
saint. “I still have a lot of inner battles,” he said.

Rather, he is attempting to follow the next phase 
in an ancient Indian spiritual tradition that divides 
an adult lifespan into four distinct phases as the in-
dividual progresses from study to material acquisi-
tion to contemplation and spiritual fulfillment. After 
30 years of Western-style study and success, Kes-
haviah entered the third phase of the vanaprastha, 
or ‘forest-dweller’, which involves retreat from the 
mainstream with an effort to give back to the wider 
community.

“Being away for 30 years, I knew that life in India 
would not be easy,” he said. “If I took a leave of ab-
sence from Baxter Healthcare, there would the temp-
tation to return at the least provocation.” Instead he 
resigned his job, left his children behind in the U.S., 
and turned his full attention to his new life in India. 

Reflecting on his bicultural life, which extends 
across two continents and encompasses both the 
scientific and the spiritual, he believes, “Without 
spirituality, life would be shallower and have less 
purpose. I now try to see life a little more deeply.” 

“An 

Institute of 

Technology 

education 

teaches you 

how to break 

up a problem 

and analyze 

it. That 

technique 

can be 

applied to 

all kinds of 

problems.”–PrakaSh keShaviah
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alumni report
Jim pichler
Itas president

WE’VE BEEN HEARING for the past few 
years that our nation’s students lag be-
hind others when it comes to math and 

science achievement. According to recent assess-
ment scores, the U.S. ranks 21st in science literacy 
and 25th in math literacy when compared with 30 
of the world’s wealthiest and most technologically 
advanced nations. 

Disturbing news? Yes, since our country’s technical 
innovation that drives economic growth depends on a 
solid knowledge base in science, technology, engineer-
ing, and math—more commonly referred to as STEM.

By getting involved and giving back, each of us can 
help to cultivate the technical and scientific talent 
needed to sustain our nation’s economic leadership.

I credit my own success to the technical educa-
tion I received at the University of Minnesota. Short-
ly after graduation, I put my bachelor’s degree in 
computer engineering to work. During the next nine 
years, I worked hard to help get two start-up compa-
nies off the ground, including growing one business 
from three employees to more than 1,000. My own 
investment in the STEM subjects had paid off.

Feeling a need to give back, I began to think 
about the organizations and people who had helped 
me along the way, and decided to get involved in 
the Twin Cities technical community, volunteering 
wherever I could. I wasn’t entirely sure how I could 
help, but I resolved to figure it out as I went along.

Initially, I attended local user group meetings re-
lated to software engineering, software object orien-
tation, software design patterns, Java, or anything 
else I was working on, had an interest in, or with 
whom I had an established vendor relationship. Al-
though extremely educational, the meetings lacked 
the “giving back” feeling I was seeking.

My journey also led me to national- and interna-
tional-based engineering organizations that were 
relevant to my interests, but I still did not find that 
deep community connection.

It was when I returned to the U of M for a master’s 
degree in 2001 that I found what I had been looking 
for. Through my classes and the relationships I had 

built with my professors, I became reconnected to 
the University where I discovered a plethora of vol-
unteer opportunities within the Electrical and Com-
puter Engineering Department, many specific to my 
area of expertise and interest. 

These opportunities ultimately led me to the In-
stitute of Technology Alumni Society (ITAS) four 
years ago. Ever since then, I have felt a deeper con-
nection to our local technology community through 
the work that ITAS does.

ITAS, comprised of alumni who care deeply about 
the University and the technical community, has 
a unique understanding of investing in important, 
relevant, and timely projects. The organization pro-
vides insightful, thought-provoking leadership ini-
tiatives before the masses recognize them as real 
issues. One example is the K-12 Education Commit-
tee that works to advance STEM education. This 
committee was formed in the early 1990s, a decade 
before the American Electronics Association (AeA) 
published its report in early 2005, urging the federal 
government to take action on increasing the science 
and math literacy of America’s youth. 

You may be on the same journey I have taken, 
wondering how you can apply your specific talents 
to help foster advances in the Twin Cities technical 
community. I encourage you to explore the possibili-
ties. Try connecting back to the University of Minne-
sota’s Institute of Technology where you can jump 
right into an existing volunteer program to take ad-
vantage of the infrastructure that will allow you to 
personalize your efforts in keeping Minnesota glob-
ally competitive. n

Advancing STEM in 
our community

Our country’s 
technical 

innovation that 
drives economic 
growth depends 

on a solid 
knowledge 
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technology, 

engineering, and 
math—more 

commonly 
referred to as 

STEM
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Alumni experience santa fe sites

for four days, 24 institute of technology alumni experienced the sites of 
santa fe, n.m., in the first-ever institute of technology Alumni field trip 
hosted by w. richard (ChemE Ph.d. ’65) and Jacqueline schmeal. institute 
of technology dean steven Crouch and department of Chemical Engineer-
ing and materials science head Professor frank Bates represented the 
college. here the group takes a break after visiting new mexico’s Pecos 
monument, the site of a Pueblo indian trading center.  in addition to visit-
ing Pecos, the trip included a downtown tour of historic santa fe; guided 
tours of los Alamos, the center for nuclear research since 1942; the san 
ildefonso Pueblo, one of new mexico’s best known “living” pueblos; and a 
ride to the old taos high road.   

Become an  
advocate for 
the University

institute of technology alumnus Paul lane (Physics ’58, m.s. ’61) and his 
wife, Eva, cheer on the University of minnesota 2008 homecoming parade 
on nov. 1. they were among more than 350 alumni who attended a special 
institute of technology homecoming event that featured breakfast, games, 
the solar vehicle, and formula car project teams, University of minnesota  
railroad Club display, and a performance by the Physics force.  to see more 
photos from the event, visit www.it.umn.edu/homecoming. 

it hosts homecoming event

 GRADUATES IN THE CLASS OF 
1959 are invited to reconnect, rem-
inisce, and socialize at a University 
of Minnesota reunion celebrating 
50 years on May 7-8, 2009.
 As part of the reunion activities, 
the class of 1959 alumni will be 
invited to join the academic pro-
cession during the 2009 Institute 
of Technology commencement 
ceremony.
 Watch for further information in 
your mailbox in February or March 
2009. More information will also be 
available on our Web site at www.
it.umn.edu/alumni as details be-
come available.

IT Class of ’59 
reunion May 7-8  
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 NO MATTER HOW YOU want to 
support the University, the leg-
islative network has something 
that fits your interests.  
 The network’s mission is to 
help its members be effective ad-
vocates for the University in their 
communities and among Minne-
sota’s elected officials. 

As a member you will receive 
timely updates about University 
and legislative issues, periodic 
calls to action, and invitations to 
the legislative briefing, Support 
the U Day, district meetings, and 
town hall meetings in your area. 

By learning about the Univer-
sity’s top issues, you can take ac-
tion on behalf of the U of M com-
munity by telling your University 
stories to friends, neighbors, and 
civic leaders. Your voice, combined 
with others across the state, can 
have a powerful impact. 
 Become a member today. To 
learn more, visit the Web site at
 www.supporttheu.umn.edu.
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Invest in tomorrow’s 
solutions—today 

Investing in tomorrow
Kim dockter
director of external relations

The future of 
our great state 

and nation rests 
in the hands 

of capable 
scientists and 

engineers, and 
your investment 

in their 
education is 

essential.

OUR WORLD TODAY FACES several significant 
challenges—most pressing are the econo-
my, energy and the environment, and health 

care. In the Institute of Technology, our scientists 
and engineers are at the forefront of life-enhancing 
technologies that will have a direct impact on the 
economy. They are finding new, more efficient, and 
sustainable energy resources; discovering emerging 
technologies, devices, and therapies to improve hu-
man health; and determining new ways to use nan-
otechnology in energy, health care, and more. 

The future of our great state and nation rests in 
the hands of capable scientists and engineers, and 
your investment in their education is essential. 

Last fiscal year, we received significant financial 
support from our alumni and friends—totaling $13.3 
million—enabling us to work toward real world so-
lutions. Below are examples of these generous gifts.

Ron (ME ’72) and Janet Christenson recently 
made a significant stock gift endowing a chair in the 
energy field. Passionate about helping to solve our 
nation’s energy crisis, they believe our faculty and 
students can lead the way in this endeavor.

For three years, the 3M Foundation has awarded 
a 3M Engineering Retention Initiative grant, help-
ing to attract and retain underrepresented students.

Doreen Scriven and the late L.E. Scriven, a long-
time professor of chemical engineering and materi-
als science, made a generous gift from their estates 
to support the L.E. and D.H. Scriven Research Fel-
lowship Fund for graduate students in chemical en-
gineering and materials science and the Summer 
Undergraduate Research Participants Awards En-
dowment to support undergraduate research.

Stephen (BusAdmin ’74, InfoMgmt ’76) and  
Margaret Klick and their family believe rural Minne-
sota’s economic future requires more innovative en-
gineers and scientists. They have endowed the Klick 
Foundation Scholarship to ensure that students 
from Long Prairie/Grey Eagle High School, Sauk Cen-
ter High School, Minnewaska Area High School or 
former attendees of Camp Alpha located in Morris, 
have access to an IT education. 

Through the Mr. & Mrs. George W. Taylor Foun-
dation, the late George W. Taylor (ME ’34), and Mrs. 
George Taylor have provided significant support for 
many years. Most recently, they gave $1 million to 
renovate Lind Hall, which will serve as an “IT Home” 
for our students.

Dr. Aristides A. Yiannoulos (EE Ph.D. ’68) has 
named the college as a beneficiary of his will. His 
generosity will eventually establish a named profes-
sorship in electrical and computer engineering.

Boston Scientific Corporation and St. Jude Medi-
cal, Inc. have both made generous gifts to support 
the Institute for Engineering in Medicine’s Medical 
Device Center Fellows program, which brings to-
gether postgraduate engineering researchers, sea-
soned medical device professionals, and physicians 
to identify, develop, prototype and test medical de-
vices. The program provides an immersive one-year 
product development experience for its fellows.

The late Robert E. Rice (EE ’31) endowed the 
Robert E. Rice Scholarship Fund through a gener-
ous bequest gift. His scholarship will be awarded 
to freshmen and transfer students with academic 
promise and who have an interest in pursuing an 
electrical and computer engineering degree.

These gifts and so many others have strength-
ened our college, enabling us to attract top-notch 
faculty and students, provide a world-class educa-
tion, conduct groundbreaking research, and con-
tribute to our nation’s economy and quality of life 
through innovation. We are grateful to all of our 
alumni and friends who have made gifts—both 
large and small. Please visit www.it.umn.edu/giving 
for a complete listing of fiscal year 2007-08 gifts. n



deveLopment team

The Institute of Technology’s experienced 
development team can help you determine 
your best options for supporting the college. 

Kim Dockter
External Relations Director 
612-626-9385 
dockter@umn.edu 
 
Jennifer Clarke
Senior Development Officer  
612-626-9354 
jclarke@umn.edu
 
Steven Corkery
Development Officer 
612-625-6798 
scorkery@umn.edu
 
Anastacia Quinn Davis
Development Officer 
612-625-4509 
aqdavis@umn.edu
 
Sally Euson
Development Officer 
612-625-6035 
euson@umn.edu
 
Mary Mahto
External Relations Assistant 
612-626-7637 
mahto005@umn.edu
 
Kathy Peters-Martell
Senior Development Officer  
612-626-8282 
kpeters@umn.edu
 
Jennifer Pogatchnik
Senior Development Officer  
612-626-9501 
pogat005@umn.edu
 
Cheryl Pruden
External Relations Associate  
612-624-5537 
pruden@umn.edu

Office of Development 
Institute of Technology
105 Walter Library
117 Pleasant Street SE
Minneapolis, MN 55455

itdevelopment@umn.edu
www.it.umn.edu/giving
612-624-5537
800-587-3884

to mAkE A gift
To support a project you’ve read about in 
Inventing Tomorrow or to designate a gift 
for any purpose, you may contact a 
development officer directly or call  
800-587-3884 for more information.
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donors provide  
generous support
 THIS PAST FISCAL YEAR, more than 5,900  
Institute of Technology alumni, friends, cor-
porate, and foundation donors gave gifts and 
pledges to the college, totaling more than 
$13.3 million.
 These gifts will enable the Institute of Tech-
nology to strengthen its faculty and student 
support and improve its ability to recruit the 
best and brightest.
 “We are grateful for the generous support 
of our alumni, friends, and industry partners,” 
said Steven Crouch, dean of the Institute of 
Technology. “Their support is essential to our 
ability to provide a world-class education for 
future scientists and engineers who will solve 
our world’s most pressing problems.”

IT and 3M celebrate 
100-year partnership

 Approximately 200 current and retired 3M employees 
gathered this fall in St. Paul to celebrate the century-long 
partnership between 3M and the Institute of Technology. 
 At the event, 3M Vice President of Community Affairs 
Alex Cirillo spoke about how the University of Minnesota 
Institute of Technology alumni have been one of the most 
important factors in the success of 3M. Many Institute of 
Technology alumni have served in top leadership roles at 
3M as vice president or president, including Harry Heltzer 
(MetEng M.S. ’33) and R. P. Carlton (EE ’21). Eight of the 
current Top 110 executives of 3M are alumni of the Insti-
tute of Technology.
 Several other alumni have been recognized over the 
past decades as inventors of everything from gluebond 
sandpaper to the Post-it® Notes to the Scotchprint® Elec-
trostatic Printing System.

Alumnus gary kwong (Chem ’67, Ph.d. ’75) talks with 3m vice 
President of Community Affairs Alex Cirillo. Cirillo, a member 
of the institute of technology dean’s Advisory Board, spoke at 
the event.

from left: 3m event host wes swanson (mE ’58, m.s. ’60),  
former 3m employee kimberly Johnson (Psych ’86), Post-it® 
notes inventor and event host Art fry (ChemE ’55), and U of m 
department of mechanical Engineering head Uwe kortshagen, 
gathered with hundreds of other current and retired employ-
ees of 3m to celebrate the 100-year partnership between the 
institute of technology and 3m.  
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Charitable irA
legislation passed
 CONGRESS HAS RENEWED LEGISLATION  
allowing individuals to make gifts to charity 
using IRA assets for 2008 and 2009. The gift 
amount is excluded for gross income for tax 
years 2008 and 2009 and will satisfy the mini-
mum required distribution amount.
There are a few requirements:

n You must be at least 70-1/2 years old at 
the time of the gift.

n You may transfer up to $100,000 per year 
for 2008 and 2009.

n You must request a direct transfer of 
funds to a qualified public charity, not a 
private foundation or donor advised fund.

n Your gift cannot be used to fund a gift  
annuity or charitable remainder trust.

 If you plan to make a gift to the college 
through your will, you may want to consid-
er making an immediate gift with your IRA  
assets and see your gift at work right away. 
If you endow a fellowship or scholarship, the 
University’s match will double the benefit for 
students. Please be sure to contact a tax pro-
fessional and your IRA administrator if you are 
considering a gift under this law.
 For more information, contact the Insti-
tute of Technology Development Office at 
612-626-7637 or 1-800-587-3884.
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Lind Hall prepares 
for future students 

retrospect

the common purposes of the college. On Aug. 10, 
1910, the Regents approved building plans.

Designed in the Italian Renaissance style, the 
foundation of Main Engineering was laid in July 1911. 
Fourteen months later at a total cost of $237,000, 
the structure was ready for occupancy. The build-
ing housed the college’s administrative offices, the 
central engineering library, a 400-seat auditorium, 
lecture classrooms, and drafting rooms that were 
used by students for all engineering degrees. At the 
time, the building was considered state-of-the-art, 
complete with reinforced concrete floors, direct solar 
radiant heat, and fireproofing features. 

The man behind the name
Fourteen years later, Samuel Colville Lind would 

walk through the halls of Main Engineering as the 
head of the University of Minnesota School of Chem-
istry before he would eventually become dean of the 
college. 

Lind received his education in the public school 
system. At the young age of 16, he enrolled at Wash-
ington and Lee University in Lexington, Va., and 
studied languages. He entered his senior year short 
six science credits, and was advised the easiest way 
to get them was to take chemistry, which would later 
become his life’s work. After receiving his bachelor’s 
degree, he taught at Massachusetts Institute of Tech-
nology. Eventually Lind earned a Ph.D. in chemistry.  
 Lind’s decision to come to the University was 
based partly on the strength of the chemical engi-
neering department, a distinction the department 
still holds today.

In 1935, Lind became the first dean of the Institute 
of Technology when University president Lotus Coff-
man asked that the School of Chemistry, the College 

The Lind Hall 

renovation 

project aims 

to protect 

proud college 

history while 

enhancing 

student 

learning

REGARDLESS OF THEIR MAJOR, every Institute 
of Technology student has passed through 
the halls of Lind Hall at some point in their 

college career. For nearly 100 years, the building—
better known as Main Engineering for many alum-
ni—has served the college well in the past. However 
few people know the history of the building, the 
man behind the current name, or the needs for the 
future.

An engineering program is born
It all began back in the early 1900s. Theodore 

Roosevelt was President, the Wright brothers flew 
their first airplane at Kitty Hawk, N.C., Henry Ford 
founded Ford Motor Company, and the University of 
Minnesota’s College of Engineering graduating class 
was 20 students. 

During the next five years, student enrollment 
rapidly increased, and it became clear the college 
was outgrowing its space. In 1907, a request was 
made to the University’s Board of Regents to fund 
two new buildings for the engineering college. They 
became part of a master plan for the University 
campus envisioned by Minnesota State Capitol ar-
chitect Cass Gilbert. The project included 10 engi-
neering buildings, which formed a square. At the 
center was Main Engineering, which would serve 

Samuel Lind
Lind Hall was named for Samuel Colville Lind who 
came to the University of Minnesota in 1926 as 
head of the School of Chemistry. Lind became 
the Institute of Technology’s first dean when the 
School of Chemistry, the College of Engineering, the 
School of Mines, and the Mines Experiment Station 
were combined into the Institute of Technology in 
1935. During his 21-year tenure, he recruited fac-
ulty members from all over the world and helped to 
establish the Institute of Technology’s status as a 
top research and learning facility.
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the building which would encourage better interac-
tion with students. Plans also call for installing high-
tech displays highlighting information for students 
and recognizing the proud history of the college. The 
enlarged entrance would provide a casual gathering 
place for students to interact.

A fundraising campaign was launched last fall to 
pay for the project, yet no work has begun. Funds, 
which will come entirely from private donations, are 
still needed for the projected $7 million cost.

“This is really about making our undergraduate 
program even stronger,” said Paul Strykowski, Insti-
tute of Technology associate dean for undergraduate 
programs. “Our goal is to enhance the educational 
experience and opportunities for undergraduate stu-
dents in the Institute of Technology by improving fa-
cilities for academic advising, tutoring, study-abroad 
planning, diversity and outreach programming, and 
career services.”  n   BY SILVA YOUNG

FOR MORE INFORMATION about the Lind Hall renovation project, visit 

www.it.umn.edu/lindhall

of Engineering, the School of Mines, and the Mines 
Experiment Station be combined and renamed the 
Institute of Technology, much to the objection of the 
Massachusetts Institute of Technology.  

During his 21 years at the University, Lind was 
able to recruit renowned faculty members from all 
over the globe, and with his leadership was able to 
increase the University’s status as a top research 
and learning facility.

Lind retired in 1947, and died in 1965 at the age 
of 86. In 1975, Main Engineering was renamed Lind 
Hall to honor his contributions to the Institute of 
Technology.

A building for the 21st Century 
For nearly a century, Lind Hall has served the col-

lege, however, the facility is antiquated for today’s 
technically-savvy student. In need of repair, offices 
are configured in isolation from one another, students 
have no central gathering place, and display space is 
disjointed and old-fashioned.

Renovation plans have been drawn up for Lind 
Hall, but this is much more than a remodeling proj-
ect. The project will create a facility that would allow 
the Institute of Technology to better serve its current 
undergraduate students by creating an academic 
home for them during their years in the Institute of 
Technology. The renovation also would help the In-
stitute of Technology recruit prospective students 
by showcasing its student services such as advising, 
tutoring, international programs, diversity programs, 
and career center. 

Plans for the renovation of Lind Hall include group-
ing together staff with similar job functions creating 
an environment where they can share best practices 
in serving students. It would open up the entrance to 

PAst And future
(left) the general 
appearance of lind 
hall (previously called 
main Engineering) has 
remained unchanged 
since 1912. (right) 
A warm, welcoming 
environment is 
envisioned for the 
first floor of lind hall 
in these architect’s 
renderings. the 
goal is to create a 
convenient “one-stop 
shop” for institute 
of technology 
undergraduate student 
services. 

PAst
(Below) no laptops 
can be found in this 
may 1926 photo of 
engineering students 
who were possibly 
studying for finals in 
the central library of 
the main Engineering 
building. 
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Image-guided Focused Ultrasound

Electrical and computer engineering professor Emad 
Ebbini and research assistants Andrew Casper and John 
Ballard hope to improve physician’s ability to perform 
successful surgery without the need for incision. Ebbini 
is developing a new generation of array technology 
capable of producing highly focused ultrasound beams 
for noninvasive targeting of deep-seated tumors (e.g. 
in the liver) while minimizing collateral damage to  
intervening tissue and critical structures, like the ribs.

Will we ever have bloodless surgery?

University of Minnesota Printing Services is a proud Forest  
Stewardship Council chain-of-custody certified printing supplier.
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