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PICTURE-PERFECT E-DAY MEMORIES 
I ENJOY RECEIVING Inventing To

morrow magazine. I noticed that 

the summer 2001 issue has a 

photo captioned "Hijinks in the 

snow on Engineers Day in 1956." 

What I think is pictured is a scuf

fle between the engineers and 

foresters on Forestry Day, anoth

er traditional event. At that time, 

Engineers Day was in May, when 

snow would have been rare. 

One year, the foresters brought 

Babe the Blue Ox-a live cow 

painted blue-over from the ag 

campus. A bunch of engineers 

painted the blue "ox" more of an 

engineering color, green. On an

other Forestry Day, a papier

mache statue of Paul Bunyan was 

captured from the St. Paul cam

pus and placed on top of Main En

gineering, where it stood bearing 

the sign "transfer student." Need-

less to say, there was a scuffle 

that ended with Bunyan taking a 

swan dive off the roof. 

On another E-Day, during the 

knighting of St. Pat on the front 

steps of Main Engineer~ng, when 

the E-Oay queens were wearing 

their formals, the foresters com

mandeered a fire truck, drove up 

Church Street with the water 

hoses going full blast and thor

oughly drenched everybody. 

On the eve of one E-Day, a 

bunch of us went over to the ag 

campus and painted big letter £s 

all over campus. I understand that 

the bui ldings and grounds depart

ment was looking for us for quite 

some time afterward. We expect

ed a big retaliation the next day, 

but The Minnesota Doily instead 
,J 

carried this message: "All forestry 

students are to stay off the Min-

"ENGINEERS DAMPEN LAWYERS' 

SPIRITS" reads the caption for the 

above photo from the May 1954 

Minnesota Technolag. "This year 

the lawyers joined the foresters in 

an attempt to disrupt E-Day. As 

floats moved by Fraser Hall, the 

lawyers opened the attack with 

sacks of flour. The paraders imme

diately retaliated with a barrage of 

foundry sand and water." Below, 

the misidentified scuffle that ap

peared in our summer 2001 issue. 

neapolis campus today, and any 

students with classes on the Min

neapolis campus are excused 

from class." 

Another time, the law students 

were going to disrupt the E-Day 

parade as it drove by Fraser Hall. 

They had a big garbage can of 

water ready as well as small bags 

of flour. One of the engineering 

students, disguised as a law stu

dent, managed to sneak in and tip 

over the garbage can before the 

parade came by. He was pelted 

with the bags of flour, but the pa

rade was unmolested. People ask 

how he disguised himself as a law 

student. The answer: He wore 

shoes. 

These memories are some of 

the highlights of my time at the U. 

It was a lot of fun. 

H. Thomas Orr [B.S. '61} 

Placentia, California 



FROM THE DEAN H. TED DAVIS 

President Mark Yudof leaves the University well positioned 

to continue progress toward its long-term goals 

A legacy of success 

0 
NCE AGAIN , PEOPLE ON CAMPUS are savoring summer's more leisurely pace, 
flocking outdoors during their breaks to soak up the sunshine, chat with 
friends, or attend the lively noontime concerts on Northrop Mall. Despite the 
lush greenery and landscaping surrounding us-or perhaps because of it

there's a hint of wistfulness in the air that's more in keeping with autumn than mid
summer. 

On May 31, President Mark Yudof announced that he would leave the University Au
gust 1 to become chancellor of the University of Texas system. In just five years Yudof 
has reinvigorated the entire University with his academic initiatives, his unwavering 
commitment to improving the student experience, and his unprecedented campus 

building and renovation efforts to support those initiatives. 
Yudof is leaving the University well positioned to continue moving to

ward its long-term goals. His interim successor, Robert Bruininks, has 30 

years of University experience, including his service during the past five 
years as executive vice president and provost. In that capacity he's 
worked closely with Yudof, the regents, and deans, and championed the 
University's cause at the state legislature. 

Electrical and computer engineering professor Christine Maziar, who 
succeeds Bruininks as executive vice president and provost, has out
standing academic and administrative experience, deep support among 
external and internal communities, and a fine record in her former po
sition as vice president for research and dean of the Graduate School. 

On June 13, Yudof announced that Campaign Minnesota had reached 
its $1.3 billion goal a year ahead of schedule. Although the campaign has 
met its overall target, fundraising efforts to reach all its objectives will 
continue through June 2003. 

IT's top priority for Campaign Minnesota's final year is to reach our 
student support goal. Yudof's efforts to improve the student experience 
have paid off University-wide: a dramatic increase in applications for ad
mission, a streamlined class registration system, stimulating freshman 

seminars and first-year programs, improved student housing, and a paperless financial 
aid process. 

These improvements are attracting high-potential applicants, and our ability to offer 
them competitive achievement scholarships can greatly influence their decision to at
tend the University and complete their education here. We must also do more to help 
students meet the rising cost of their education by offering scholarships to talented and 
needy students. Right now we can't assist all our eligible students because we lack ad
equate private scholarships. 

To address these needs, IT hopes to raise $20 million for student scholarships by the 
campaign's end. Our goal is ambitious, but during the last five years Mark Yudof-in 
word and deed-has reminded us that students are at the heart of the University's mis
sion. With your help we will ensure that his legacy lives on. • 

During the last five 

years, Mark Yudof

in word and deed

has reminded us that 

students are at the 

heart of the 

University 's mission. 
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TECHNO FILE 

"My approach to any 

job is to do the best I 

can with the 

resources I have and 

to have fun doing it. If 

you don't have 

enthusiasm for a job, 
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KUDOS or 

u AR 
K.S.P. KUMAR ARRIVED in the United 

States in 1959 with only $300 and 

a penchant for electrical engineer

ing. This fa ll , he'll retire after a dis

tinguished University career span

ning four decades and nine 

leadership posts, including his cur

rent job as IT's associate dean for 

academic affairs. 

Known to most people by his ini

tials or the nickname "Pat"- Kada

ba [his ancestral village in India) 

Srinivasa [ his father 's middle 

name] Prasanna [his rea l first 

name, wh ich means "serene") 

Kumar has also served the Univer

sity as di rector of the Control Sci

ence and Dynamical Systems Cen

ter, acting head of the departments 

IT'S VERSATILE, 
'USER-FRIENDLY' 
ASSOCIATE DEAN 
RETIRES AFTER 
38 YEARS OF 
DISTINGUISHED 

SERVICE 

of electrica l engineering and com

puter science, director of UNITE In

structional Television, director of 

the graduate program in electrical 

engineering and computer science 

at the University of Minnesota 

Rochester, and as IT's associate 

dean for external relations. 

Born in Tumkur, India, in 1935, 

Kumar earned advanced degrees in 

India before coming to America in 

1959 to study electrical engineer

ing at Purdue University, where he 

earned a master 's degree in 1961 

and a doctoral degree in 1964. 

Later that year he joined the Uni

versity of Minnesota's electrical en

gineering faculty as an assistant 

professor, earning promotions to 

associate professor in 1967 and to 

professor in 1971. An accom

plished schola r, he has studied 

adaptive control , system identifica

tion, Ka lman filtering, robotics, and 

control of transportation systems. 

He has supervised to completion 

18 doctoral students and more 

than so master's students. He has 

more than (O publications in jour

nals and conferences. 

Kumar has been a tremendous 

asset to the college, both as a facul 

ty member and a leader, says IT 

dean H. Ted Davis. "I've always 

slept well knowing that Pat is man

aging academic affairs in the dean's 

office. In his hands, things are al

ways done before the deadlines, 

and they 're always done right." 

Of all his accomplishments, 

Kumar says his current posit ion as 

associate dean for academic affairs 

has provided the greatest rewards. 

"My job has been to serve faculty 

and students and take care of their 

needs," he says. "I take that very 

serious ly." In this role he has over

seen the promotion and tenure 

process as well as faculty develop

ment and recognition programs. 

But successfully guiding IT 

through three rounds of accredita

tion by the Accreditation Board for 

Engineering and Technology [ABET) 

is Kumar 's crowning achievement. 

Colleagues say the unflappable 

Kumar tackled ABET accreditat ion 

with the same enthusiasm and 

posit ive attitude that defined his 

entire career. Those precepts will be 

part of his legacy, says Davis, who 

calls Kumar a "user-friendly " dean. 

"My approach to any job is to do 

the best I can with the resources I 

have and to have fun doing it," says 

Kumar. "If you don't have enthusi

asm for a job, it's not worth doing." • 



WALTER WELCOMES U 
HUNDREDS OF UNIVERSITY DEN

izens and friends celebrated the 

grand reopening of Walter Library 

at events in May and June, mark· 

ing the completion of a two-and

a-half-year, $63.4 million renova

tion and restoration project. The 

events featured tours ofthe build· 

ing, research demonstrations, re

freshments, and appearances by 

former Minnesota governor Arne 

Carlson (above] as well as Goldy 

Gopher and a miniature Minneso

ta Marching Band (right]. 

IN MEMORIAM: RICHARD JORDAN 
RICHARD JORDAN, head of the mechanical engineering 

department from 1949 to 1976, died of natural causes 

in Rio Verde, Arizona, on June 14. He was 93 . 

Jordan decided at an early age to become an engi · 

neer. A Minneapolis native, he attended the University, 

earning both a bachelor 's degree in aeronautical engi

neering in 1931 and a master's degree in mechanical 

engineering in 1933. A specialist in the science of 

heating and refrigeration, he 

was awarded the first doc

torate in mechanical engi 

neering at the University in 

1940. 

As professor and head of 

mechanical engineering, 

Jordan modernized the ex

perimental laboratories and 

broadened the curriculum to 

include studies that focused 

on new technology . He en

couraged engineering inno

vation and recruited faculty 

members with worldwide 

reputations in engineering science. 

An apostle of solar energy as an alternative to fossil 

fuels, Jordan wrote, "Any home in the United States 

may be heated entirely by a solar energy heat pump 

system if a sufficiently large collector, heat pump, and 

heat storage facilities are provided." Aware of diminish

ing world energy resources, Jordan began studying vi

able and cost-effective ways of collecting solar energy 

early in his career. 

Internationally recognized for his work in heating 

and refrigeration, Jordan wrote more than 200 techni

cal publications, including the textbook Refrigeration 
and Air-Conditioning. 

Jordan was elected to the National Academy of Engi

neering in 1975. After retiring from professorial duties, 

he served as an associate dean for IT until1983 . 

Throughout his life, Jordan remained committed to 

the University and to the advancement of engineering. 

He and his wife established a fellowship to provide con· 

tinuing support to future engineering students at the 

University . Memorial contributions may be made to the 

Richard and Freda Jordan Endowment for Fellowships 

in Mechanical Engineering. 

He is survived by his wife, three daughters, and four 

grandchildren. • 

NOTABLE AND 
NEWSWORTHY 
ROBINS AND BUDDING leaves 

aren't the only harbingers of 

spring on campus. It's also the 

time when the University and IT 

honor faculty, students, staff, 

and alumni for their achieve

ments. On page 39, you'll find a 

list of this year's award recipi· 

ents and honorees. Can't wait 

until spring to learn about our 

pacesetting faculty, students, 

and alumni? Subscribe to 

ITems, IT's monthly electronic 

newsletter, for the latest infor

mation about people, activities, 

and events in IT. To subscribe, 

email items@it.umn.edu. Online 

editions of ITems and Inventing 

Tomorrow are found at 

www.it.umn.edu. 
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WEIGHTLESS WONDERS 
JUST THE THOUGHT of riding a roller-coaster 

makes some people blanch, but in April two 

teams of University students jumped at the 

chance to take a stomach-churning ride 

aboard NASA's "vomit comet," the KC-135A air

craft used to train astronauts and test equip

ment destined for spaceflight. 

The 11 University aerospace engineering 

students were among 54 college teams select

ed to participate in NASA's 2002 Reduced 

Gravity Student Flight Opportunities Program. 

In this annual competition, student teams 

work months to identify and develop a scien

tific experiment to be conducted under re 

duced gravity conditions aboard the KC-135A. 
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NASA experts critique the proposed experi

ments for scientific merit and subject them to 

extensive safety review before selecting the 

winning proposals. 

During each two-hour flight over the Gulf of 

Mexico, the plane flew 30 parabolas, a path of 

steep climbs and descents resembling a roller

coaster ride. At the top of each arc, the passen

gers experienced about 20 seconds of weight

lessness followed by two minutes of double 

gravity as the plane dived and climbed again. 

The first team, led by senior Shirin Salber, 

devised a fluid dynamics experiment to study 

the effects of micro- and macro-gravity on 

droplet formation in a liquid-liquid flow. The 

Seniors Ryan Wold and David Kubat 

(left) adjust to the challenges of 

weightlessness while conducting 

their experiment aboard the NASA 

plane nicknamed the "vomit 

comet." Wold and Kubat were 

among 11 University students who 

participated in the program. Below, 

the fluids experiment in flight. 

goal was to create a constant droplet size 

all gravity conditions by changing the 

s that control the flow. The work has 

1cat ions in spaceflight and in general liquid 

dispersion in any engineering device. 

The second team, led by senior Bryan Henneman, 

created an experiment in solid dynamics to model 

the packing of particles in a composite material. The 

students placed s.Boo quarter-inch steel ball bear

ings into a custom-designed 

rectangular box that had one 

moveable wall attached to a 

pneumatic cylinder. The 

cylinder moved the wall at a 

controlled velocity until the 

ball bearings were com

pressed as tightly as possi

ble. In zero gravity, true 3-D 

organization can be seen be

cause the ball bearings gen

erally won't fall to the bottom of the box. The team 

then calculated the relationship between wall veloci

ty and packing volume ratio and compared the data 

with current computational models of random close 

packing. An understanding of how relatively small 

solid objects order themselves under a given pres

sure may help improve the manufacture of compos

ites. 

NASA requires each team to develop a program for 

sharing the results of its experiment with teachers, 

students, and the public. Teams must analyze their 

data, prepare educational and informational materi

als, and submit final postflight reports. • 



STUDENTS PUT 3-D GRAPHICS 
IN THE PALM OF YOUR HAND 

3-0 INTERNET GRAPHICS may soon be available 

in handheld computing devices, thanks to an 

award-winning new program developed by two 

University undergraduates. 

Computer science senior Saeed Akhter and 

neuroscience junior Moe Khosravy developed 

an engine to render high-resolution 3-D images 

and animations and transmit them from one 

application to another. Users can access the 

software through the Internet to transmit im

ages into their computers, cell phones, or per

sonal digital assistants. 

"We wanted to take advantage of wireless 

technology and create something new," says 

Akhter. " [This software] is for any system that 

is connected, whether it's wireless or a cable 

connection." 

The students' program, RenderFarm.NET, won 

first place and the People's Choice Award in the 

2001 Microsoft .NET Best Awards competition, 

a contest that recognizes innovative student 

programmers. Khosravy and Akhter beat hun

dreds of other entrants, mostly graduate or 

professional students. Microsoft employees, 

programmers from Fortune soo companies, 

and college deans judged the contest . 

"There was some pretty steep competition," 

says Akhter, including participants from Mass

achusetts Institute of Technology, Harvard Uni

versity, and other institutions with highly 

ranked computer science programs. This is the 

second year in a row that Minnesota students 

have placed first in the contest. 

First prize netted both students $1 s,ooo 

EARTHSHAKING GROUNDBREAKING 
A NEW $12 MILLION FACILITY in which structures will be 

tested for their abili ty to withstand earthquakes, explo

sions, high winds, and other stresses is taking shape on 

the northeast edge of the Minneapolis campus. 

The Multi-Axial Subassemblage Testing [MAST) system 

was funded in February 2001 by the Nationa l Science 

Foundation (NSF], which awarded the University's civil en 

gineering department a four-year, $6 .5 million grant 

through the George E. Brown, Jr. Network for Earthquake 

Engineering Simu lation (NEES). 

The University faci lity, under construction at Fourth 

Street SE and 24th Avenue SE, will be one of approximately 

a dozen such facilities nationwide. Its test systems will be 

connected via the Internet to allow researchers around the 

world to obtain data from or participate in experiments at 

any other NEES faci lity . 

According to Assoc iate Professor Arturo Schu ltz, the fa

cility will feature 10 hydraulic cylinders capable of deliver

ing 88o,ooo pou nds of force horizonta lly and 1.3 million 

pounds of force vertica lly. "This will make our MAST faci li ty 

unique," he says. "No other facility will come close in terms 

of capacity to simulate earthquake forces." 

The facility will al low researchers to test large-scale 

structures, says Professor Catherine French, who leads the 

team that submitted the NSF proposal. "If they fai l, we can 

then develop ways to retrofit existing bui ldings to prepare 

them for earthquakes. Also, we want to test new materia ls 

and construction methods to codify how structural engi

neers might use our find ings in new bui ldings." 

The facility will be completed in December and begin op

erat ing in 2004. • 

Faculty members and University 

officials broke ground for the 

MAST facility in February. Pic

tured are Associate Professor 

Carol Shield, IT dean H. Ted Davis, 

Professor Catherine French, Uni

versity president Mark Yudof, 

civil engineering department 

head John Gulliver, vice presi

dent for research and Graduate 

School dean Christine Maziar, As

sociate Professor Jerome Hajjar, 

Associate Professor Arturo 

Schultz, and Associate Professor 

Doug Ernie. Below, a cutaway 

drawing of the new facility illus

trates the scale of the hydraulic 

cylinders. 
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STUDENT LIFE 

Room for 

A popular housing option for 

first-year IT students eases 

the transition from high 

school to University life 

BY TRACEY WILSON 
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• 
I On 

M 
USIC BLASTS FROM SEVERAL 
dorm rooms whose walls throb 
to the insistent beat. Down the 
corridor, hoots of laughter 

punctuate a heated debate among students 
busily passing cups of hot coffee to one an
other. 

At first glance, this student habitat re
sembles a typical University residence hall, 
but on closer inspection it's clear that 
things here are a little different. 

The students responsible for the deafen
ing music aren't simply listening to it; 
they're also trying to figure out which 
sound frequencies travel farthest through 
the walls. Brainpower, not caffeine, is fuel
ing the jovial wranglers, who are calculat
ing the temperature at which hot coffee 
will melt a plastic cup. 

Welcome to Explorations in Engineering 
and Sciences House, where everyday life is 
subject to the scientific method. 

"IT students are just not like anybody 
else," says electrical engineering student 
Stephen Jaeger, a community advisor 
(CA). "They'll be in the middle of perform
ing the simplest task and all of a sudden 

wonder, 'How does that work and why?"' 
The program, created last fall, is one of 

21 new subject-based living and learning 
communities available to first-year Univer
sity students. These communities offer ed
ucational and social programs designed to 
help freshmen make the transition from 
high school and home to University aca
demics and campus life. Students live in a 
"house" with residents who share similar 
academic interests. 

According to Susan Kubitschek, program 
director for IT student affairs, the arrange
ment is ideal. 

"IT students have an enormous amount 
of studying to do," she says. "When stu
dents see each other in dorms and dining 
halls, they can form relationships and 
study groups much faster, and they can 
learn from others who have similar aca
demic and career interests." 

Response to the program's first year was 
immediate and enthusiastic. The program's 
20 allotted spaces filled quickly, and more 
than rso students asked to be placed on 
the waiting list. 

IT Career Services counselor Mark 
Sorenson-Wagner says the level of interest 
didn't surprise him. "The University is a big 
place, and I think students-especially 
freshmen-gravitate toward any program 
that can help them socially and academi
cally," he says. 

Mechanical engineering freshman Scott 
Bush says he wanted to participate in the 
program right away. 

"My high school in Russell, Minnesota, 
draws students from three very small 
towns," he says. "My graduating class had 
69 students. I knew that it would be a chal
lenge to adjust to the large classes, and I 
wanted all the help I could get." 

Aerospace engineering student Angela 
Strobel says she signed up for similar rea
sons. "I'm used to a more one-on-one 
learning method. I'm not used to huge 
classes where you're responsible for your
self. I was kind of nervous about that." 

Community study groups helped Strobel 
get back on track after she received a few 
disappointing grades early in fall semester. 
Like many freshmen, she'd been distracted 
by the newfound freedom and social activ
ities of college life. Knowing that she had 
to get her focus back, Strobel sought 
help-and found it just a few steps away. 

"Once I realized what I had to do, it was 
really kind of easy," she says. "I didn't have 



to go looking on the bulletin board for a 
study group or track people down after 
class. I just had to walk down the hallway 
or knock on a classmate's door." 

IT program associate Kirsten Quanbeck 
(EE 'o2) says that students in study groups 
receive much more than academic help. 

"Students associate with people they 
normally wouldn't associate with," says 
Quanbeck. "They get to talk and relate to 
people they might not get to know if they 
only saw them in class." 

Bush says that living and socializing 
with other IT students also made the tran
sition to college much easier. "Living in the 
house helped me organize my time and set 
priorities," he says. "It helps when your 
friends have the same test you have on 
Monday morning. Everybody knows how 
much time you can spend out before you 
have to go back and hit the books." 

"IT students understand how much 
studying it takes to do well in a class," says 
Jaeger. "I've heard horror stories from 
other CAs, but these freshmen really re
spected each other and worked together." 

Community advisor Ryan Johnson 
(Chemistry 'o2) was shocked to discover 
how easy it was to supervise IT students. 

"The previous semester I was CA in a re
ally rowdy house," he says. "When I moved 
into Explorations House I was preparing 
myself for the worst, and I couldn't believe 
how well-behaved and cooperative the stu
dents were." 

Jaeger doesn't want anyone to get the 
impression that IT students are all work 
and no play, however. He says they're just 
eager to apply theories they learn in class 

challenging and require a lot of time, but 
too much studying can hurt as much as too 
little." 

To help students find a healthy balance, 
Kubitschek and Quanbeck organized a 
number of social activities, including a 
dinner with professionals in technology 
fields, a trip to the Science Museum of 
Minnesota, and a welcome dinner with IT 
staff members. 

II IT students are just not like anybody else. 
We'll go to a Twins game, but while we're there we might speculate 

about what 's involved in calculating wind velocity of the ball being pitched. 

Life is just one giant lab experiment. JJ 
to real-life situations. 

"We'll go to a Twins game like anybody 
else, but while we're there we might spec
ulate about what's involved in calculating 
the wind velocity of the ball being 
pitched," he says. "Life is just one giant lab 
experiment." 

Quanbeck knows that it's easy for stu
dents to forget that there's more to life 
than studying. "It's really easy to fall into 
that trap because so many IT classes are 

Although Kubitschek admits being disap
pointed by the turnout for some activities, 
she knows that IT freshmen juggle hectic 
schedules and heavy responsibilities . 

"Many students found themselves too 
busy to attend the activities," she says. 
"They were busy learning how to balance 
all the changes in their lives." 

Strobel and her friends sometimes had 
to skip scheduled activities, but their daily 
routines brought them together anyway. 

LIVE AND LEARN: "Living in the [Explorations 

in Engineering and Sciences) House helped me 

organize my time and set priorities ," says 

freshman Scott Bush (above] . Classmate An· 

gela Strobel (left) found both socia l act ivit ies 

and academic support among her housemates. 

Both say it's a great way to start college life. 

"We interacted all of the time, whether it 
was in class, out of class, or on weekends," 
she says. "We didn't need the official activ
ities to get together. We just got together. 
Living, eating, and studying together en
sured that." 

Thanks to a gift from the Mr. and Mrs . 
George W. Taylor Foundation, IT has ex
panded the 2002-03 program to include 6o 
students, all of whom will live on the same 
floor in Frontier Hall. Once again, demand 
for the program has exceeded expectation, 
with more than 200 freshmen applying for 
the available spaces. 

"The Taylor gift will allow IT to develop 
this housing program further, and that will 
have a very positive effect on our freshmen 
living in this community," says Kubitschek. 

"It's really amazing because the program 
has been in place for such a short time, 
and word of mouth about it has traveled 
fast. " 

Bush is one of the students spreading the 
word. "I tell everybody I know," he says. 
"This program is the best thing I could 
have done. It got my college life off to a 
really good start." • 

FOR MORE INFOR MATION. SEE WWW.IT.UMN.EDU/ INVENTING 
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. INNOVATION 

SPINNING OFF 

The University's new emphasis 

on technology transfer sparks 

a flurry of start-up companies 

and commercial products 

B Y MA RY COONS 

Y
OU MIGHT CALL JAE MOON AND 
Ramesh Harjani poster children 
for the University's successful tech
nology transfer initiative. 

Last year the two electrical and comput
er engineering professors cofounded 
Bermai, a company that markets and man
ufactures new wireless computing technol
ogy developed in their University laborato
ries. Today the company has attracted $14 

million in venture capital and employs 
nearly so people in Minnesota and Califor
nia. 

Bermai makes a new type of integrated 
circuit chip that's expected to boost the 
speed and bandwidth of local area wireless 
networks. The chips incorporate a new 
FCC standard that allows equipment to 
transmit data through airwaves at a clear
er, wider level. 

Although the fledgling company has yet 
to turn a profit, industry analysts predict a 
bright future for Bermai. At the Technolog
ic Partners' Wireless Ventures Conference 
in May, the company was named one of ro 
private wireless companies most likely to 
succeed. In June, Twin Cities Business 
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Monthly placed it among Minnesota's 20 

most promising private companies. 
But Bermai isn't the University's only 

spin-off success story. Eleven new compa
nies sprung from University research in 
2000 . Among 142 colleges and universities 
surveyed by the Association of University 
Technology Managers that year, only 
Massachusetts Institute of Technology, the 
University of California system, and Cali
fornia Institute of Technology successfully 
spun off more businesses. 

Finding ways to convert research to use
ful products is a University priority, says 
executive vice president and provost Chris
tine Maziar, former vice president for re
search. "There's a real commitment at the 
U of M to bringing our research to the peo
ple. Our researchers have embraced that 
commitment, and it's paying off." 

Thanks to the Bayh-Dole Act of 1980, 

which created a uniform patent policy for 
small businesses and nonprofit organiza
tions, the University owns most inventions 
that result from its federally sponsored re
search and participates directly in the com
mercialization process. Its Office of Patents 
and Technology Marketing (PTM) identi

fies and protects 
inventions that 
have commercial 
possibilities and 
transfers them to 
the private sector 
by licensing them 
or creating start-up 
companies. 

The process be-

gins when researchers disclose potential 
inventions to PTM for evaluation, about 
three months before they publish their 
findings . If the technology transfer office 
decides not to seek a patent for the tech
nology, the project sponsor or researcher 
may do so independently. PTM files patent 
applications on about 6s of the 200 poten
tial inventions it evaluates each year. 

While the U.S. Patent Office is evaluat
ing the application-a process that lasts 
one to three years-project research often 
continues, and PTM submits regular re
ports to the federal sponsor. 

The office also determines an invention's 
licensing merit, says Tony Strauss, PTM's 
acting associate vice president. Most mar
ketable inventions are licensed to existing 
companies, he says. "But occasionally we 
see a technology that can be more effec
tively commercialized as a start-up [like 
Bermai]." 



In those cases, the office provides entre
preneurial researchers like Moon and Har
jani with the tools and connections neces
sary for a successful start-up. 

Launching a new company requires con
siderable drive and commitment, says 
Strauss. "There are high stakes for every
body. We're very honest up front with fac
ulty members. They need to make hard de
cisions [about goals and priorities] before 
deciding whether to proceed and what 
their role in the new company will be." 

Most faculty cannot sustain their normal 
teaching and research load while pursuing 
a business venture, says Strauss. Many, like 
Harjani and Moon, arrange a leave of ab
sence from the University to focus on their 
new company. 

Officials in IT and the Department of 
Electrical and Computer Engineering were 
exceptionally accommodating, says Moon. 
"It wasn't easy to let two professors take 

leaves on short notice, but [department 
head Mos Kaveh] has been very under
standing and cooperative," he says. "We're 
quite thankful for that." 

He and Harjani were also impressed 
with PTM's enthusiasm and responsive
ness. 

"We could sense the excitement on the 
University's part at the prospect of com-

To help start-up companies succeed, 
PTM works with founding faculty members 
to establish milestones that become part of 
the licensing agreement-general targets 
and deadlines for fundraising, product de
velopment, management, and sales. 

"We're not shy about our involvement," 
says Dick (Carl R.) Sommerstad, PTM's 
business development liaison. "As a facili
tator in the very early stages, we stay con
nected. We try to provide resources to sup
port faculty entrepreneurs and assist them 
in making sound decisions." 

Early in the process, Sommerstad meets 
frequently with faculty members to review 
drafts of business plans, answer questions, 
and provide insight into the business 
world. Many professors are unfamiliar 
with that environment, he says. "For exam
ple, they need to understand that venture 
capitalists invest in management teams 
rather than technologies. We connect them 
with experienced management teams, who 
in turn raise the money." 

That was certainly true for Bermai, says 
Moon. "While we received a lot of respect 
from investors for being technologists, our 
lack of experience in running businesses 
did not bode well," he recalls. "Teaming up 
with someone who has business experience 
dramatically increases your chances of 
being funded and allows you to focus on 
what you do best-technology develop
ment." 

Sommerstad is also developing an elec
tronic system to connect potential in
vestors with start-ups. ''As we build lists of 
industry and business development people 
who want to be exposed to licensing, the 
more prospects I can connect to each 
other," he explains. "It's creating a different 
way of marketing our technologies." 

PTM's efforts have sparked significant 
growth in technology transfer. The number 
of start-up companies launched annually 

''There's a real commitment to bringing our 
research to the people. Researchers have embraced that 

commitment, and it's paying off. JJ 

mercializing the technology," says Moon. 
"We expressed interest in March, and the 
final agreement was signed in May. Given 
the amount of work that had to be done 
and the number of iterations both parties 
were involved in, that's pretty impressive." 

grew 40 percent between I995 and 2oor, 
and technology transfer income is up more 
than 230 percent. 

That income helps seed further innova-

SEE SUCCESS, PAGE 39 1J> 
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A rigorous interdisciplinary 

master's program gives 

technical professionals the 

skills they need to become 

successful managers 

BY TRACEY WILSON 
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ENGINEERING 
WHEN BARBARA TIMM-BROCK 

graduated with a bachelor's 
degree in chemical engineer
ing, she never imagined that 

she would end up running a fried-chicken 
company. 

"If anyone had told me, I wouldn't have 
believed them," says Timm-Brock, chief op
erating officer of Church's Chicken, an in
ternational fast-food restaurant chain. 

But when Timm-Brock graduated from 
college, the program that would change 
her career plans-and her life-hadn't yet 
been created. Timm-Brock is a 1992 gradu
ate of the University's Management of 
Technology program (MOT), a rigorous in
terdisciplinary master's program created to 

give professionals with technical back
grounds the training they need to become 
successful managers. 

"MOT launched the executive phase of 
my career," says Timm-Brock. "The think
ing skills and approaches of the program 
enabled me to get my first executive posi
tion. I don't think I would have been con
sidered for the position without the MOT 
credentials." 

The program, which is offered through 
IT's Center for the Development of Techno
logical Leadership (CDTL), was established 
in 1987 to address the then-growing gap 
between management and technology. 

"Facing stiff competition globally, indus
tries driven by technology were looking for 



new leadership models," says Associate 
Professor Doug Ernie, CDTL's interim di
rector. "High-tech companies recognized 
the need for senior managers who under
stood a company's technologies as well as 
its finances or its marketing." 

The first MOT program was created in 
1981 at Massachusetts Institute of Technol
ogy, says Professor Emeritus Yechiel '~ack" 
Shulman, founding director of CDTL and 
its MOT program. The University's pro
gram was modeled after MIT's, but it was 
also designed to address the specific needs 
of Minnesota-based technology companies. 

Faculty members from the Carlson 
School of Management teach about half of 
the classes, with faculty from IT and the 
Humphrey Institute of Public Affairs teach
ing the rest. Ernie says the program's inter
disciplinary nature is one reason for its 
success. 

"Our students leave here very well
rounded," he says. "In addition to learning 
how to apply management, marketing, and 
finance skills to technology issues, they 
also learn how to communicate ideas ef
fectively. Most importantly, our graduates 
come away with skills to map, track, and 

says. "As an initial sponsor of the program 
[the company was] very understanding 
about the schedule. It was much more dif
ficult balancing the school time and home 
time. We had two small children and one 
on the way when the program started." 

Shulman is entirely sympathetic. "I went 
through a similar program at the Universi
ty of Chicago when I was working in in
dustry," he says. "I knew that the time 
commitment required of students could 
cause enormous strains on a family." 

In order to alleviate some of that stress, 
CDTL hosts an orientation session for new 

II MOT launched the executive phase of my career. 
The thinking skills and approaches of the program enabled me to get my first executive position. 

I don't think I would have been considered for the position without the MOT credentials.JJ 

"We based some of our classes on the 
MIT program, but we also had substantial 
input from local companies and industries 
who were concerned about the lack of 
managers with technology skills," he says. 

Honeywell, an early supporter, donated 
$2.7 million to create an endowment that 
helped launch the program. James Renier, 
the company's chief executive officer from 
1989-94, says Honeywell and other tech
nology companies in the area needed the 
MOT program. 

"We hired a lot of people from IT, but we 
needed them to have more of a business 
background," says Renier. "We told the 
University that if it started a program that 
would give technical people managerial 
skills, we would support it roo percent." 

When CDTL launched the program, 
Shulman visited companies to recruit stu
dents. Today, recruitment remains a top 
priority, and the number of companies en
rolling students has grown from 13 to 39. 

"People who started in the program ro 
years ago are now in a position to send 
employees to the program," he says. "We 
don't have to sell it to our graduates be
cause they know the benefits firsthand. 
They've been through it." 

To be eligible for admission to the pro
gram, applicants need an undergraduate 
degree and at least five years of work ex
perience in a science, engineering, or tech
nology-related area. In most cases, em
ployers cover the total cost of the two-year 
program-$43,000 for tuition, books, 
meals, parking, and other incidentals. 

forecast technology. The traditional MBA 
graduate doesn't usually have that capabil
ity." 

The students must be prepared to com
mit an extraordinary amount of time to the 
program. In addition to working full-time, 
students also attend class one full day a 
week, on alternating Fridays and Satur
days. Thomas Dunlap (MOT '92) says the 
balancing act was difficult sometimes. 

"I worked for Honeywell at the time," he 

students and their spouses or significant 
others. At this event, couples not only learn 
about the program and its benefits but 
also hear about the sacrifices required of 
them and their families . To prepare them 
for the challenges, a panel of MOT gradu
ates and their spouses share their personal 
experiences in the classroom and on the 
home front. 

SEE EXECUTIVE, PAGE 38 ~ 
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o find meaningful work, 
the adage prescribes, look for the place where your talents inter
sect with the world's needs. Many people reach that destination 
only after a long, circuitous detour, but others-even as children or 
teenagers-seem to sense immediately where they belong. 

By the time she reached her mid-teens, biomedical engineering 
senior Julia Romm Feygin knew she'd dedicate her life's work to 
treating and curing cancer, the disease that killed her father when 
she was 13 years old. While living in Chile with his family, junior 
Matthew Lorig acquired a second language and a love of interna
tional culture. Now pursuing a double major in Spanish and civil 
engineering, the Minnesota native plans to live and work abroad as 
a structural engineer. Junior Kristen Stubbs, who's been fascinated 
by human-computer interaction since childhood, is planning a ca
reer that melds her interests in computer science and anthropolo
gy. Ultimately she'd like to design software and software develop
ment processes that take into account the software user's culture. 

Their academic fields and career plans may differ, but the three 
IT students share a distinct honor. They're among a select group of 
students chosen this spring to receive a Goldwater Scholarship, the 
premier national award for undergraduates majoring in the sci
ences, mathematics, or engineering. 

The Barry M. Goldwater Scholarship and Excellence in Educa
tion Foundation, a federally endowed agency based in Springfield, 
Virginia, awarded 309 scholarships for the 2002-03 academic year 
to students from the so states and Puerto Rico. The Goldwater 
Scholars were selected on the basis of academic merit from a field 

• 

Winners of the prestigious Goldwater 

Scholarship chronicle their 

BY CAROLYN WAVRIN 
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of r,rss students nominated by faculties of colleges and universities 
nationwide. Feygin, Lorig, and Stubbs are among n Goldwater 
Scholars attending Minnesota colleges and universities. 

Congress authorized the Goldwater program in 1986 to honor re
tiring U.S. Senator Barry Goldwater of Arizona. The one- and two
year scholarships cover the cost of tuition, fees, books, and room 
and board up to a maximum of $7,500 per year. Junior-level recip
ients are eligible for a maximum of two years of support, while sen
iors receive one year of support. 

Nearly all Goldwater Scholars pursue doctoral degrees, and their 
impressive academic qualifications garner the attention of presti
gious postgraduate fellowship programs. Recent Goldwater Schol
ars have received 44 Rhodes Scholarships ( 6 of 32 awarded in the 
U.S. in 2002), 39 Marshall Awards, and many other distinguished 
fellowships. 

Scholarships are nothing new to Feygin, Lorig, and Stubbs, who 



individually have received multiple merit-based scholarships that 
include national, University, and departmental awards. While still 
in high school they exhibited the ability, motivation, leadership, 
and creativity that send college recruiters into a competitive fren
zy. As college applicants they could have had their pick of many 
fine schools, but in the University they found the right combination 
of degree programs, academic enrichment, campus environment, 
and scholarship opportunities. 

Their backgrounds, academic majors, and career plans differ, but 
Feygin, Lorig, and Stubbs all agree they're thriving here. 

Stubbs, a native of Lee's Summit, Missouri, says the University 
was a clear choice for her, especially after she visited campus. On 
paper the University seemed to be a good fit for a prospective stu
dent looking for an out-of-state school with a strong computer sci
ence program, but it's the intangibles that cinched her decision. 

"I'm not just interested in computer science and technology, so I 
was trying to find a school that was strong all around," she says. 
"Minnesota was in my top five just [based on] various statistics, 
but then when I came to visit, I loved the campus here-the feel, 
the attitude this campus has and projects." 

And to top it off, she fell in love-with the Weisman Art Muse
um. "Any school that will support a building that's so 'out there'
they're innovative, they're creative," she says. "I thought, 'This is 
the place to go!"' 

As a nonresident, Stubbs pays a higher tuition rate, so scholar
ships have eased her financial burden considerably and allowed 

her to focus on her studies. As a result, she's taken advantage of ac
ademic enrichment opportunities, including the IT Honors Pro
gram and undergraduate research. 

Calling the honors program "awesome," Stubbs says she enjoyed 
living in IT honors housing in Middlebrook Hall and attending 
honors classes with her friends. "This is tough stuff, but we were 
all in it together, and I really enjoyed it," she recalls. "My differen
tial equations class was a blast." 

Together with classmates from Professor Marvin Marshak's hon
ors physics class, Stubbs visited Fermi National Accelerator Labo
ratory, near Chicago, and met some of the researchers there. That 
memorable experience was her first brush with "real scientific peo
ple doing real research." 

A freshman undergraduate research scholarship gave Stubbs 
hands-on experience working on a robot-mapping project with 
computer science and engineering professor Maria Gini, who is 
now her honors advisor. At the time, Gini was on sabbatical, so the 
two corresponded by email. 

"I was just a little freshman, and I'd had my first computer sci
ence class," says Stubbs. "She was very patient. She'd send me 
code, I'd work on it and send it back, then she'd fix it and return it. 
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''If all these people are different and come from man~ cultural backgrounds, 

is it real I~ such a good idea to have computers be exactl~ the same for ever~bod~? 

Don't ~ou want a machine that's easy for everybody to use, 

whether they've grown up in a Western culture or not? JJ 

I learned a lot, and I got my feet wet as to what research is." 
An entry-level anthropology class started her thinking about how 

a computer user's cultural background affects that person's inter
action with computers and software. Her growing interest in cul
tural anthropology expanded the scope of her computer science 
studies to include the human being sitting in front of the screen. 
She declared a minor in anthropology and began to frame the 
questions she wants to explore in graduate school and in her in
tended career as a researcher and professor. 

"I didn't really think about putting the two [disciplines] togeth
er until one night, coming home from my anthropology lab, it just 
kind of dawned on me," she says. "If all these people are so differ
ent and come from many cultural backgrounds, is it really such 
a good idea to have computers be exactly the same for every
body? Don't you want a machine that's easy for everybody 
to use, whether they've grown up in a Western culture or 
not?" 

For example, she argues, a "files and folders" organi
zational paradigm makes perfect sense to people in 
the U.S. and most of Europe; however, to someone 
from another culture who's never seen an office or 
a file folder, the concept is hardly intuitive. 

S
TUBBS WITN ESS ED THE struggles of 
first-time computer users as a volunteer 
with the Park Avenue Foundation in 
south Minneapolis. She taught basic 
computer skills and word processing to 

adults, most of whom were single mothers in 
search of a better job. Some had never even 
touched a computer before. Watching her stu
dents struggle to master basic techniques like 
clicking and moving the mouse, Stubbs-a com
puter user since first grade-experienced a reverse 
culture shock. 

"You really understand what kinds of problems 
people can have with computers if they haven't 
worked with them before," she says. "It made 
me realize what kinds of things need to be 
taken into account when you're trying to build 
software." 

She's intrigued by issues ranging from 
translation and cultural semantics to the im
pact of systems on human interactions. 
This summer she hopes to complete her 
honors thesis on anthropological practices 
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- KRISTEN STUBBS 

in requirements engineering. 
"It's the aspect of software engineering that has to figure out 

what people really want the software to do," she explains. "It's a 
huge problem because if you don't get it right, in the end you have 
software that does the wrong thing. It may work perfectly, but if it 
does the wrong thing, that's too bad." 

This fall she'll be a teaching assistant for CSci III3, Introduction 
to C/ C+ + Programming for Scientists and Engineers. She'll be re
sponsible for integrating some software engineering practices into 
the course curriculum and helping students learn those techniques. 
She's excited about the prospect of sharing her expertise and ideas 
with other young people who enjoy computers. 

"I love trying to help people experience the thing I love so 
much," she says. 

Stubbs gives IT faculty high marks for their teaching and 
mentoring, especially the computer science and engineer
ing faculty, whom she calls "incredibly supportive." Gini 

continues to be an important mentor and role model, and 
her thesis advisor, Associate Professor Mats Heimdahl, 
strongly encourages her creative thinking and re
search. She's very grateful to Professor Nikos Pa
panikolopoulos, who hired her to work in the Center 
for Distributed Robotics. The position began as a 
summer job, but her contributions impressed Pa
panikolopoulos so much that he's kept her on as an 
undergraduate research assistant. 

"It's a really exciting place to be right now," she 
says. "I'm working on the software for a group of 
miniature robots that are a little smaller than a 
soda can-the Scout robots. They don't have a very 

good processor [because of their size], so you 
need a whole network of computers behind 

them to do the thinking. I've been working on 
getting that network to be more efficient and 
to be able to handle that load, having five or 
six robots running around. It can be a chal
lenge." 

Papanikolopoulos appreciates the diffi
culties facing an undergraduate researcher, 
she says, but his support and encourage
ment inspire her to aim for higher goals and 
to tackle the thorniest problems. 

Stubbs in turn is sharing that message 
with younger students. During a visit to her 
high school, she presented her robots and 
encouraged the students, especially young 



women, to consider careers in technology. She says, "It was a 
mixed class, both boys and girls, and it was cool to be a woman 
standing there saying, 'I did it, and you can do it."' 

T
HE WILLINGNESS TO undertake formidable obstacles 
sometimes is rooted in family history. In 1989 Fey
gin, then age six, and her extended family-par
ents, grandparents, and great-grandparents
left their home in Minsk, Belarus, to start a new 

life in the U.S. The Soviet Union was collapsing, but to 
some degree emigrants were considered traitors, and 
their exodus was made unnecessarily difficult. Her fami
ly members had to relinquish their citizenship and much 
of their personal property and money. They went to 
Austria and then to Italy, where they lived for about 
six months until they received permission to 
enter the U.S. While they were in Austria and 
Italy, a U.S. relief organization sent the 
refugees a little money, but times were 
very difficult. After leaving Italy the 
entire family settled in St. Louis 
Park, Minnesota. 

Feygin believes that a tragic 
legacy from their days in the for
mer Soviet Union followed her 
family to their new home. Six years 
after their arrival here, her vigorous, 
athletic father succumbed to pancreatic 
cancer within just a few months. Doctors attrib
uted his illness to the nuclear reactor disaster at 
Chernobyl, Ukraine, on April 26, 1986, which ex
posed millions of people to a vast radioactive cloud 
that spread over much of Europe. Thirty-one peo
ple died as a result of the initial explosion and fire, 
but estimates of additional fatalities, related ill
nesses, disabilities, and environmental damage 
linked to the accident vary widely. What is certain is that 
Belarus was one of the areas exposed to higher levels of radioac
tive materials. 

"In the Soviet Union we didn't find out about [the accident] right 
away," she says. "Chernobyl is not very close to Minsk, but it came 
on the wind. A lot of people got exposed, but no one knows who's 
going to be affected by it." 

The helplessness she experienced as she watched her father's 
rapid decline triggered a steely resolve in Feygin. She's dedicated 
her future career to fighting cancer and despair, and from high 

school onward she's been moving toward that goal 
with certitude and self-assurance. 

While still in high school she completed two full 
years of University course work through the state's 

Post Secondary Enrollment Option program 
(PSEO). During her first year as a PSEO stu
dent, she decided to major in biomedical en
gineering after meeting with Associate Profes
sor David Odde, the department's director of 
undergraduate studies. Biomedical engineer

ing suits her interests and career goals, and 
even as an undergraduate she'll be able to work 
closely with the University's biomedical engi
neering faculty. She's specializing in cell and tis
sue engineering. 

"I know I want to work on a cure for cancer, 
but right now I'm learning so many different 
things, and there are so many ways of approach
ing it-chemically, through genetics, through en
gineered treatments," Feygin says. "I'm still de
ciding from which angle to approach it." 
But she's certain that science and technology 

alone can't win the battle against cancer. She 
watched her father lose hope after being told there 

was nothing that could be done to save him, and her 
work as a Russian interpreter for hospital patients has 
reinforced her philosophy of holistic medical care. 

That experience began as a summer job with 
her husband's business, which provides inter
preting services in a variety of settings. As a 
medical interpreter she works for the patient, 

accompanying the person to appointments and 
treatments. "It's a relationship built on trust, and 
most people use the same interpreter throughout 
the course of their treatments," she says. 

Language barriers intensify a patient's normal 
fears, and many of them look to Feygin for comfort and 

emotional support. For her, it's the most rewarding part of the job, 
and she considers it the cornerstone of her approach to helping 
people now and as a biomedical engineer. 

"It's very important for patients to have faith in me and in them
selves-that we can help each other and that they can beat what
ever they have," she says. "Even just coming up with a treatment, 
you have to know the person. You have to know what they want to 
do and what they can do, mentally and physically, and even their 
philosophy of life, because that's really important. It's a holistic 

''I know I want to work on a cure for cancer. 
It's very important for patients to have faith in me and in themselves

that we can help each other and that they can beat whatever they have. 
Even just coming up with a treatment, you have to know the person.,, 

- JULIA ROMM FEYGIN 
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view. It's not just the pancreas, it's the person." 
While on the job, Feygin scrutinizes the technologies being used 

to treat the patient and notes any equipment problems or limita
tions. Those observations give her ideas for new technologies that 
she may want to develop someday. 

Last summer she also worked at Medtronic as part of a deep
brain stimulation project. This summer she hopes to conduct 
hands-on research for the company-ideally; for an oncology-relat
ed study. 

She dreams of someday having her own business: a cancer re
search hospital that accepts patients regardless of their financial 
situation or the progression of their illness. She envisions an insti
tution that integrates the best of traditional and alternative medi
cine to customize each patient's treatment. 

During the coming academic year Feygin will conduct under
graduate research for her degree program. Because she plans to 
complete her Ph.D. here, she's already looking for University re
searchers who are working on interesting topics that are relevant 
to her goals. 

For help in her search, she'll consult Odde, who's become an im
portant teacher and mentor. She credits his recommendation let
ters with helping her secure the multiple scholarships that are pay
ing for her education. 

She first applied for the Goldwater Scholarship as a second-year 
PSEO student, not realizing that her status made her technically in
eligible. Her second try; as a 19-year-old University junior, garnered 
her a two-year Goldwater Scholarship, but it's likely she'll use only 
part of the award because she expects to enter graduate school in 
less than two years. 

Although her degree progress has been surefooted and timely; 
she's encountered a few surprises along the way. When spring se
mester 2002 began, she braced herself to endure a required statis
tics class, expecting it to be a tedious chore. Instead, visiting pro
fessor Ashok Maitra made the course a joy. The kindness and 
compassion with which he treated his students set a standard that 
Feygin intends to follow in her profession. 

"I almost felt as if he did so much to help me that I owe a debt 
to him to do it and that after all [his efforts] I'd be personally let
ting him down if I did not learn it well," she says. "That taught me 
a lot about life and how I want to work. One of the most important 
things in my job will be the personal relationships that I build. If I 
want to help people, I can't just come at them as a scientist. We are 
two people working together to achieve a common goal, the cure 
for cancer." 

L 
IKE FEYGIN, Lorig left his native country with his family 
to live in another culture and became fluent in two lan
guages. In the process he acquired a taste for interna
tional living, and more than any other factor, that 
predilection is steering his career aspirations. 

Although he grew up in Edina, Minnesota, Lorig's earliest mem
ories are of Australia, where he and his parents lived briefly when 
he was three years old. When he was in sixth grade, his family 
moved to Santiago, Chile, where his father's employer was open
ing a branch office. Loren Lorig (Civil Ph.D. '84) works for Itasca 
Consulting Group, a Minneapolis firm whose Santiago office pro-
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vides geotechnical services to the Latin American mining industry. 
After a year and a half in Chile, the family returned to Minneso

ta and remained there for several years. But when Lorig was a high 
school junior, his family returned to Santiago, where his parents 
and sister still live. His older brother, Mark, stayed in Minneapolis, 
where he is a University student majoring in graphic design. 

I 
N MANY WAYS, this second interval in Chile changed Lorig's 
life. "The first time I was down there I went to the American in
ternational school," he says. "I really liked the school, but I did
n't really get a feel for what the culture was like in Chile. The 
second time, I really wanted to discover what Chile was like, so 

I decided to go to a Chilean school. I think that was probably the 
best decision I've ever made in my life." 

At Santiago College (prekindergarten through 12th grade), 
Lorig's Spanish language skills soared, and he immersed himself in 
school activities. He joined the school's Knowledge Bowl team, 
serving as its "math geek" and helping it capture the South Amer
ican championship. Like many Chilean students his age, he also as
pired to become a professional soccer player. 

"In Chile each professional soccer team has a developmental 
team," he says. "I trained with the Universidad Catholica for about 
six months before they cut me, and then I trained with the Univer
sity of Chile for another six months. These are professional teams, 
despite the fact that they're named for universities." 

But Lorig and his parents value education, and together they de
cided that he should return to the U.S. and start college. Although 
he admits he was a little disappointed to leave Chile, in retrospect 
he agrees it was a wise decision. 

He applied for admission to several schools, but the University 
seemed to be the right fit for him. In particular, he wanted the rig
ors of IT's honors program, but his decision was also driven partly 
by economics. 

''I'd say that scholarships are very important in attracting stu
dents to the U of M," he says. "When I was deciding on schools, one 
of the biggest factors was how much I was going to pay. I'd also re
ceived offers from Cornell and Oregon State, and I'd say that the 
fact that I pay in-state tuition here [plus] the scholarships made 
Minnesota a much better deal than any of the other places." 

He lived in IT honors housing in Middlebrook Hall, where he 
met the friends with whom he still lives. "We're not all studying the 
same thing, but we tend to have the same interests," he says. "It 
was a good way to get connected with the University and make 
some friends right away; which is really important when you're 
coming back from another country." 

Nevertheless, his first semester here was an adjustment cultural
ly and academically. In Chile, he'd nurtured preconceptions about 
what life back home would be like, and he'd also been out of the 
academic groove for about IO months. 

At first he planned to major in electrical engineering and Span
ish, but after working in a physics laboratory during his first se
mester, he switched his IT major to civil engineering. Still, he ad
mits, an honors physics class taught by Professor Thomas 
Walsh-"the best class I've ever had"-almost persuaded him to 
change his major to that discipline. 

In summer 2001 he secured a grant from the Undergraduate Re-



Il l really want to live abroad after I finish my education, 
and you can be a civil engineer anywhere in the world. I think that where I live 

is almost as, if not more, important tha n what I study. No matter what I'm doing, 

I want to be in a culture I really like. '' 

search Opportunities Program and began working with civil en
gineering associate professor Arturo Schultz on an earth
quake-engineering project. Currently he's assisting Schultz 
with a theoretical paper on the lateral stability of thin con
crete beams. 

Those experiences have solidified Lorig's decision to be
come a structural engineer. "The work that I've done with Pro
fessor Schultz has really led me to keep my interest in civil 
engineering," he says. "He's probably the best professor 
I've ever had. He's given me meaningful stuff to do for 
him. He always makes sure I understand what we're 
doing, why we're doing it, its importance, and the 
background and history on the subject. He wants to 
make sure I'm learning from it and not just doing 
work for him." 

Having lived in earthquake-prone Chile, Lorig un
derstands the need for structures that can with
stand seismic events. He vividly remembers watch
ing televised reports of the devastating 1999 

earthquakes in Turkey that killed 17,000 peo
ple in August and hundreds more in No
vember, and left tens of thousands home
less. The high number of fatalities has been 
blamed on shoddy, illegal housing built by 
unscrupulous contractors. 

As a future structural engineer, he'd like to de
velop economical, earthquake-resistant construc
tion technologies that would benefit poor and devel
oping nations, many of which lie in areas of high 
seismic risk. 

U 
NDERLYING LORIG 'S professional goals is a 
deeply fe lt value stemming from his expe
rience in Chile. 

"I really want to live abroad after I fin ish 
my education, and you can be a civil engineer 

anywhere in the world," he says. "I think that where I live is al-
most as, if not more, important than what I study. The happiest 
times of my life were when I was in Chile. I loved it so much. No 
matter what I'm doing, I want to be living in a culture that I really 
like. I think that's what drew me into civil engineering." 

He'd like to study in Spain during his fourth year of undergrad
uate work, possibly at the Polytechnical University of Valencia, 
which offers a program in civil engineering. Right now he's re
searching his options and corresponding with universities in Spain 
to make sure he can fulfill University degree requirements while 
studying abroad. 

- MATIHEW LORIG 

Being multilingual has definite perks, he says, especially in 
today's international culture. He can move between cultures 

easily, make friends at home and abroad, expand his ca
reer prospects, and hone his thinking skills. His command 
of Spanish-verbal and cognitive-also enhances one of 
the most mundane but essential academic skills. 

"It's handy for taking notes," he says. "You use 
whichever language is more concise, so I take 

notes in my classes in both English and 
Spanish." 

During fall semester 2001 he volun
teered at Chicanos Latinos Unidos en Ser
vicio, a community organization in south 
Minneapolis, where he taught English as 
a second language. He enjoyed teaching 
and says the combination of teaching 

and research makes a career in higher 
education very appealing. This sum
mer he's employed in the Minneapo
lis office of Itasca Consulting Group, 
where he's getting a glimpse of op-

portunities in industry. 
Like Stubbs and Feygin, Lorig is chart

ing a course toward a satisfying career 
in a world that needs his contributions. 
Although they've never met, the three 
Goldwater Scholars echo each other's 
sentiments and values to a remarkable 
degree. 

They believe that a fulfilling career 
integrates talent and ideals. As Fey

gin says, "My career is not some
thing I do [just] to earn money, it's 
an extension of my personal life." 

They express heartfelt gratitude 
for their families, friends, teachers, 

and mentors. Their appreciation ex
tends to benefactors like the Goldwater 

Foundation and scholarship donors, whose endorsement buoys 
their aspirations . 

"It's good to know that these people are supporting what I want 
to do," says Stubbs. "They believe that what I hope to work on is a 
worthy endeavor. That's meant a lot, too ." 

Their journeys may be taking them along different routes, but 
clearly they're headed for the same destination-a meaningful life. • 

FOR MORE INFORMATION, SEE WWW.IT.UMN .EOU/ INVENTING 
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UNDERGRADUATES LEARN 

THE RIGORS OF RESEARCH 

Call it spring break for the mind-
the chance to take ~our future for a test-drive and explore a fascinating destina

tion in a custom-designed vehicle. You plan the route with an attentive, experi

enced guide who knows the terrain, but like all journe~s. ~ours will include some 

surprises. Best of all, ~ou get paid for the trip. 

It ma~ sound too good to be true, but since 1985 more than s,goo Universit~ 

students have embarked on the intel lectual adventure known as undergraduate 

research. Through the Universit~ 's Undergraduate Research Opportunities Pro

gram (UROP], the~'ve collaborated with facult~ members on research and schol

ar!~ or creative activities across a wide spectrum of disciplines. From a stricti~ 

pragmat ic standpoint, students learn research methods, gain valuable 

PROFILES BY JIM MARTYKA AND CAROLYN WAVRIN 
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experience, and thrive under the guidance 
of faculty mentors who share their inter
ests. But the personal and collective re
wards of undergraduate research may be 
even greater. As students unleash their cre
ativity and imagination, they're expanding 
the limits of possibility for themselves and 
for society. 

"For the students, it's a chance for us to 
provide them with money and assistance 

pre-baccalaureate program. UROP accepts 
research proposals twice during the aca
demic year, typically in fall and spring. In 
designing a research project, students have 
considerable freedom. They may develop a 
project from a course they've taken, assist a 
faculty member's study; or pursue their 
own ideas. They may work within or out
side their major fields or on an interdisci
plinary topic, and they can secure faculty 

student affairs. 
"Students learn firsthand what research 

is all about and how science and technolo
gy advance," he says. "Some projects lead 
to scientific discovery; [while] others lead 
to improvements in design and use of me
chanical or electrical devices. Some UROP 
projects result in publications in leading 
scientific and technological journals, with 
the student as first author. In all cases, 

''Students learn firsthand what research is all about and how science and 

technology advance. UROP broadens the educational experience. 77 
while they develop these amazing proj
ects," says Vicky Munro, UROP coordina
tor. "It also gives them valuable experience 
in the field and the opportunity to work 
with faculty to further develop their ideas. 
For the school, the program provides a 
breeding ground of research projects and 
accomplishments that continue to help 
Minnesota's reputation as a leader." 

Students receive a stipend of up to 
$1,400 and an expense allowance of up to 
$300 while they conduct research. The 
stipend may exceed UROP limits if the fac
ulty sponsor has a separate budget to fund 
additional work. The highly competitive 
program serves over 400 students a year 
from 23 participating colleges on all four 
University campuses. 

To be eligible for UROP, students must be 
enrolled full-time in a baccalaureate or 

sponsors from their own or other colleges 
and even from other campuses. 

Student proposals undergo rigorous 
scrutiny; and the application process itself 
demands considerable work. Student and 
faculty sponsor must agree on the project's 
nature and scope, method of inquiry and 
expected outcome, educational goals, 
timetable, and the student's access to sup
plies, equipment, and facilities. The appli
cations must include an itemized budget 
for the stipend and expense allowance. In 
accordance with University policy; the stu
dent must obtain additional approval if the 
project uses human or animal subjects, re
combinant DNA, or specific hazardous sub
stances. 

IT was one of UROP's original sponsors, 
along with the College of Agricultural, 
Food, and Environmental Sciences, the 

College of Biological 
Sciences, and the 
College of Liberal 
Arts. Since the pro
gram's inception, IT 
has been a consis
tent leader in the 
number of applica
tions and partici
pants. 

UROP offers IT 
students an experi
ence unlike any-
thing they en-
counter in the 

Through UROP, Ben Cosgrove and other undergraduates can conduct research 

alongside faculty members like Associate Professor David Odd e. 

classroom, accord
ing to Peter Hudle
ston, the college's 
associate dean for 
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UROP broadens the educational experi
ence and serves students well, whether 
they go on to graduate school or enter the 
workforce after graduation." 

This year, IT undergraduates are in
volved in a wide range of research stud
ies-from fighting toxic chemicals to mim
icking natural sugars to manipulating cell 
structures. Explorers all, these researchers 
are proof that innovation and a taste for 
adventure begin early. 

JAIME NIVALA : 

ENGINEERING CLEANER 
GROUNDWATER 
Jaime Nivala believes the best tool for 
cleaning up a natural environment is an
other natural environment-or at least 
something that looks and acts like one. 

Nivala, a civil engineering senior from 
Maple Grove, Minnesota, is currently 
working on a project to determine if a con
structed wetland can remediate contami
nated groundwater. Although constructed 
wetlands are a relatively new concept, en
vironmental engineers are optimistic about 
their prospects for success. The wetland re
sembles a natural environment, and better 
yet, it also seems to work. 

"[The hope is] that someday we can re
place mechanically operated environmen
tal technologies [with] constructed wet
lands that are not only effective but also 
low maintenance and aesthetically pleas
ing," she says. 

With encouragement from her advisor, 
Assistant Professor Bill Arnold of the civil 
engineering department, Nivala took her 
love of engineering and the environment 





into the field. She and graduate student 
Todd Dejournett are conducting studies at 
a suburban Twin Cities location that once 
was home to a large manufacturing plant. 
Sometime during the 198os, the chemical 
trichloroethylene (TCE) was spilled into 
the soil there and was never cleaned up 
properly. Nivala says the site's soil and 
groundwater pose a potential threat to 
aquatic and plant life on and near the 
property. 

Recently a local engineering firm con
structed a wetland to treat the site's 
groundwater. As groundwater flows up
ward through the wetland, it encounters a 
variety of subsurface environments con
taining different microorganisms that col
lectively can destroy the TCE and clean the 
water. 

"I hope that researching and evaluating 
the effects of this process on toxic chemi
cals will show that this is an effective and 
natural remediation technology," Nivala 
says. 

She'll spend this summer and early fall 
collecting soil and water samples from the 
site. Then, using her lab experience as a 
technical aide at 3M, she'll analyze their 
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contaminant levels using gas chromatogra
phy and other processes to measure the 
wetland's effectiveness. 

For Nivala, the project gives her a chance 
to combine her classroom knowledge, lab 
experience, and love of the outdoors to 
help the environment. She says this project 
meshes perfectly with her intended career 
as an environmental engineer. 

"I always wanted to work in an engi
neering field that incorporated science and 
technology, indoors and out," she says. 
"Environmental engineering is one of the 
few disciplines that offers this [opportuni
ty]." 

BEN COSGROVE : 

WRITING THE PATTERNS OF LIFE 
Although the last few years have brought 
tremendous advances in tissue engineer
ing, Ben Cosgrove knows that production 
of complex artificial tissues is still a long 
way off. 

Researchers have only just begun to 
combine cells-the building blocks of tis
sue-in organized patterns that mirror 
those found in the body's tissues. Because 
native tissues contain cells in defined pat-

terns and with particular functions, tissue 
engineers must create similar cell patterns 
and functions in artificial tissue. 

Cosgrove, a biomedical engineering sen
ior from Bloomington, Minnesota, and his 
research advisor, Associate Professor David 
Odde, are developing a new method to 
help tissue engineers establish patterns of 
functional cells. 

"If we could develop the right process to 
put functional, healthy cells from different 
cell types into well-defined patterns, we 
could build complex replacements for 
damaged human tissues like burned skin 
and diseased liver tissue," says Cosgrove. 
"Of course, we have to develop this process 
one step at a time." 

In his UROP study, Cosgrove uses a 
method called laser-guided direct writing, 
which exploits the optical forces in a fo
cused laser beam to deposit particles on a 
surface with micrometer-range accuracy. 
He shoots a weakly focused laser beam 
into a chamber containing a solution of 
suspended nanometer-size particles coated 
with a bioactive protein. Near the laser 
beam's focal point, optical forces act on the 
suspended particles, pulling them into the 



beam's center and pushing them toward a 
surface of randomly oriented target cells 
growing in cultures. Cosgrove deposits the 
particles in specific two-dimensional pat
terns onto the target cells-as precisely as 
one cell at a time. 

The bioactive particles cause the cells to 
self-associate and to undergo structural or 
functional changes. Cosgrove hopes to elic
it cell changes and patterns that closely fol
low those of the deposited particles. 

"This method will allow us to make arti
ficial tissues with well-defined patterns of 
cells with specific functions we want rather 
than just throwing cells together and hop
ing a perfect tissue is created," he says. 

Cosgrove and Odde have been pleased 
with their progress to date, although hur
dles remain. Factors such as convection in 
the chamber, gravity, and laser strength af
fect the method's efficiency. The re
searchers also want to determine which 
laser conditions are least harmful to the 
cells. 

Ultimately, Cosgrove hopes he can force 
the cells to group in complex patterns, but 
right now he's just observing the cells' re
action to various bioactive particles. 

"The cells can either absorb the bioactive 
particles and hopefully undergo functional 
changes, or they can be damaged by them, 
much as they could be by too harmful a 
laser," he says. "The key is to find the right 
way to keep the cells healthy while still de
positing the bioactive particles in our de
sired patterns." 

Odde, who devised the concept, has 
been impressed with Cosgrove's work and 
his dedication. ''As soon as I said I needed 
help, he wanted to be involved, and he's 
made some serious progress," says Odde. 

KRIS KOENIG AND ANDREW BERGE : 

DESIGNING A NEW KIND 
OF BEAN COUNTER 
Seniors Kris Koenig and Andrew Berge 
want to take farmers out of the fields-and 
with the aid of a Lego kit, they're devising 
a plan to do just that. 

Lest people misunderstand their inten
tions, Koenig is quick to explain that they 
have nothing against the people who work 
on the front lines of Minnesota's leading 
industry. 

"We just want to help them do their jobs 

and take them out of the fields and put 
them in other places they need to be but 
might not have time for," says Koenig, of 
Richwood, Minnesota. Both he and Berge 
are majoring in biosystems and agricultur
al engineering but with different em
phases: Koenig's area is machinery sys
tems, and Berge's is bioprocessing and 
food. Associate Professor Jonathan Chaplin 
of the biosystems and agricultural engi
neering department served as their project 
advisor. 

Most experts agree that to stay competi
tive, today's farmers must rely increasingly 
on detailed, accurate information about 
their fields and crops. As a result, Koenig 
says, there's a need for instruments that 
can provide critical data on topography, 
soil nutrient levels, individual plant pro
ductivity, and other factors that affect a 
farm's bottom line. 

For their UROP project, Koenig and 
Berge set out to build a robot that could 
count the exact number of plants in a 



model field. They came up with the idea 
after they learned about research involving 
an automated tractor that required little or 
no manual operation. If smaller, data-gath
ering robots could accompany a tractor on 
its rounds, they theorized, then farmers 
could save considerable time and gather 
useful information simultaneously. 

Using a Lego MindStorms set, the two 
partners built a small, automated robot 
model about seven inches long and five 
inches high and a small-scale replica of a 
field with plants. Guided by sensors and 
simple programming, the model followed a 
specific path through the field. Then the 
team experimented with two techniques to 
help the robot count plants. Equipped with 
feelers that detected each time the robot 
passed a plant, the device achieved an 85 
percent accuracy rate; using light sensors, 
the robot was 92 percent accurate. 

Unfortunately, the model never got past 
the Lego stage because the team ran out of 
time and money before the project's June 
deadline. 

Still, Koenig says, he felt the model was 
a good start. "There is nothing like this out 
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there right now, and it makes so much 
sense," he says. "We started by counting 
plants, but there's so much more it could 
do. It could gather topographical field in
formation, analyze proportions of soils, 
and even map the health of plants by de
tecting how green they are." 

Although Koenig and Berge have been 
forced to table their project for now, they 
both would like to resume their research in 
the future, perhaps in graduate school
but with a much larger model. 

"There is really a lot of potential here," 
Koenig says. "I really think this is just the 
beginning." 

MITCHELL CROATT: 

ON THE TRAIL OF 
NATURAL PRODUCT SYNTHESIS 
While taking science courses as a high 
school student in New Prague, Minnesota, 
Mitchell Croatt became fascinated with the 
human body's many small, complex sys
tems. 

"The smaller it was, the more fascinating 
it was to me," says Croatt, who graduated 
this spring with a degree in chemistry: As a 

University undergraduate he conducted a 
number of UROP projects, including his re
cent study of iminosugars, substances that 
someday may lead to improvements in 
drug treatments for cancer and AIDS. 

"This is an area where there have been 
some advances in recent years, but there is 
so much left to be discovered," he says. 
"This could be a gold mine for the phar
maceutical industry and for afflicted pa
tients." 

Iminosugars mimic natural sugars but 
have a higher affinity for certain enzymes 
that are overactive in patients with cancer 
and related diseases. Unlike natural sug
ars, iminosugars inhibit the activity of 
these enyzmes. During the past year, 
Croatt has attempted to synthesize differ
ent iminosugars that can be tested for their 
effectiveness as inhibitors, a task that's tak
ing longer than he first anticipated. 

"The whole idea is to help treat [peo
ple], but these projects take time," he says. 

Croatt became interested in iminosugars 
and natural product synthesis after taking 
an organic chemistry lab a few years ago. 
Since November 2000 he's conducted sev
eral research projects, some of which were 
funded by UROP. Croatt, whose research 
includes independent studies and collabo
rations with graduate students, works 
under the supervision of George O'Doherty, 
assistant professor of chemistry, who's 
made strides in the areas of carbohydrate 
synthesis and natural product synthesis. 

"I can't stress how much I've learned 
here through this project and all the UROP 
projects," he says. "It's provided more than 
just money. It's provided time and re
sources for me to really focus on a specific 
topic. That's been invaluable." 

Although Croatt wasn't able to finish this 
latest UROP study, which would have 
taken a few more years to complete, he 
and his research partners did make 
progress. He fully expects to tackle the sub
ject again in the future, but for now he's 
looking ahead to a new marriage, a move 
to California, and research at Stanford Uni
versity. 

Croatt says his UROP experience has 
given him the experience and confidence 
to set an ambitious goal-to complete a 
total synthesis of a biologically active nat
ural product. 



"Without my work at the U, I would 
never have had the background to start a 
project like that," he says. "It gave me 
more than a degree." 

LEIF MASRUD : 

CAREFREE LAWN CARE 
Rather than build robots for popular sport 
competitions and a chance to win big 
prizes on Tv, Leif Masrud thought there 
had to be more practical uses for the fasci
nating technologies. 

"The whole idea was to build something 
useful for the average person," says the 
sophomore from St. Paul, Minnesota. "It's a 
very simple concept that's turned into a 
very challenging project." 

He's hoping to make summers a bit more 
leisurely for people by building a program
mable robotic lawn mowing system that 
requires minimal supervision and little if 
no human physical exertion. But the me
chanical engineering major is learning that 
building a robot-even a simple ma
chine-takes time, patience, and a lot of 
hard work. 

Masrud, who says he's always been in
terested in robots and mechanics, first 
came up with the idea a few years ago 

when he was looking for ways to make 
everyday tasks easier for the elderly or for 
people with disabilities. During the previ
ous summer, he and some friends had de
signed a successful robot that relied on 
simple programming, whisker-like sensors, 
and infrared to detect and avoid obstacles 
and follow a given path. 

Now he was eager to design a more so
phisticated robot for a complex task. Al
though several automatic lawn mowing 
systems are already on the market, Masrud 
says that consumers have experienced 
problems with the devices, which don't al
ways stay on track and sometimes leave 
unmowed patches behind. 

"I wanted to fix a lot of those errors and 
make it work just like a person was cutting 
the lawn," he says. "We're off to a good 
start, but there's still a lot of work to be 
done." 

Masrud became involved with UROP last 
January upon the recommendation of his 
advisor, mechanical engineering professor 
Max Donath. The two agreed that Masrud 
should begin his studies by working with 
the Intelligent Ground Vehicle (IGV), a stu
dent-built robot that had been standing 
idle since last summer. 

Deciphering the robot's programming 
has been challenging for Masrud, but he 
says the experience will really help him in 
the future when he's building his own ro
bots . In the next phase of his study; he'll at
tempt to program the JGV to perform a 
chosen task, but for now he's concentrating 
his energies on understanding its program
ming. 

He also plans to request additional 
UROP funding when he's ready to design 
his lawn mowing system. Looking into the 
future, he also envisions building machines 
for other tasks, such as vacuuming and 
running household errands. 

"I don't want to get too far ahead of my-
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self, but I think there are a lot of uses for a 
machine like this," he says. "I want to make 
machines that can help people, and I think 
this is a good first step." 

AMELIA WANG : 

EXPLORING GENETICS 
AND NEUROSCIENCE 
To the uninitiated, junior Amelia Wang's 
research seems fairly straightforward: mu
tating genomic sequences to better under
stand the physiological mechanisms of 
epilepsy. In reality, however, her project 
and its results are on the cutting edge of 
biochemical research. 

Wang is pursuing a career in biomedical 
engineering, emphasizing studies in cell 
and tissue engineering. She wanted to gain 
experience in genetics and neuroscience, 
fields she knew would be challenging. In 
January she started her lab research under 
the guidance of Assistant Professor Paulo 
Kofuji of the neuroscience department, 
who is studying the functional roles of ion 
channels and receptors in the central nerv
ous system. 

"It's genetics and neuroscience at their 
hardest," says Wang of her research. "It's 
been challenging to sort a lot of what we 
find , but the results could tell us a lot." 
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In people with epilepsy, the complex 
process by which neurons (nerve cells) 
transmit signals to neighboring cells goes 
awry. Neurons in the brain misfire and cre
ate excessive electrical activity, resulting in 
seizures and sometimes complete loss of 
consciousness. Researchers worldwide are 
investigating the genetic factors that are 
suspected of playing a role in most types of 
epilepsy. 

Wang's study is directed at specialized 
ion channels, proteins called neuronal 
nicotinic acetylcholine receptors (nAChR), 
which help regulate the flow of electrical 
current through nerve cells. Of particular 
interest to researchers are alpha subunits 
within the nAChR receptors. Genetic muta
tions of these subunits are associated with 
a rare inherited form of epilepsy. 

Acetylcholine is an important neuro
transmitter between neurons and muscles 
and a critical agent in the series of reac
tions that control ion permeability of some 
membranes. The exchange of ions across 
membranes relays nerve and electrical im
pulses between neurons and muscle cells. 

In response to nerve signals, nAChR re
ceptors activate muscular contractions or 
relay the electrical signal between neurons 
by allowing cations to pass through the cell 

membrane. When an acetylcholine mole
cule is released from a neuron, it binds to 
the alpha subunits of the nAChR receptor. 
This reaction causes the receptor to open a 
channel through which the ions pass. Re
searchers theorize that the mutated sub
units may affect the way this process 
works. 

Much of Wang's research involves mu
tating these ion channels, cloning them, 
and comparing the mutations to the origi
nals to see if and how their function 
changes. She makes clones of mutated 
RNA, injects them into frog eggs, and ob
serves their electrophysiology. 

Wang says her UROP project, which she 
completed this past semester, has given her 
the solid hands-on research experience in 
genetics and neuroscience that she was 
looking for. 

"I've always been interested in the sci
ence and health fields, and this was a great 
way for me to get involved in something 
complex and important," she says. 

MICHAEL KAVIC : 

PEERING INTO THE DARKNESS 
Ever since he first started looking skyward 
and contemplating the universe, cosmolo
gy has been Michael Kavic's obsession. 



"The universe is the ultimate mystery," 
says Kavic, who graduated this spring with 
degrees in physics and astrophysics. 
"There are a lot of unanswered questions. 
It's very intriguing stuff, and I'm just look
ing at one part of it." 

For the past few years, Kavic has studied 
dark matter, one of the universe's most in
triguing puzzles. Beginning in the last cen
tury, scientists who tried to calculate the 
mass of galaxies uncovered an enormous 
discrepancy between their estimations. 
Computations based on gravitational ef
fects (the rotation speed of galaxies) came 
up with numbers about ten times larger 
than calculations of mass based on observ
able matter (electromagnetic radiation, or 
light). Scientists now suspect that 90 per
cent of matter in the universe consists of 
material that doesn't emit detectable light 
("dark matter") but whose effect on ob
jects in the universe is measurable. 

Kavic has been investigating certain 
properties of dark matter using a method 
called gravitational lensing. When a ray of 
light emitted from a source in the universe 
encounters a massive object, be it dark 
matter or something observable, the path 
of the light is deflected. In effect, the ob
ject functions much like a glass lens in op
tics by refracting the light-thus the 
method's name. Scientists measure the 
lensing effect (angle to which the light is 
bent, amount of distortion caused by the 
lens, or magnification of light) and then 
use that data to calculate information 
about the object causing those effects. 

"It's complicated, but analyzing data 
that comes from lensing will automatically 
tell us something about the object acting 
as a lens, be it visible matter or dark mat
ter," says Kavic. 

He first became interested in the subject 
after taking a class taught by Assistant Pro
fessor Liliya Williams of the astronomy de
partment, who uses gravitational lensing 
to study the role of gravity in cosmology. 
She later became his project advisor, and 
Kavic says her assistance has been invalu
able. "She guided me through the whole 
process," he says. "I owe much of the pro
ject's success to her." 

Although Kavic has worked on other 
UROP projects, this latest study was the 
most fascinating, he says. He devoted most 

of his efforts to analyzing data and com
paring it with profiles by other researchers 
in the field. 

"We're looking for a mass density profile 
that agrees best with the data and gives 
particular values for cosmological parame
terization," he says. "There's so much to be 
learned." 

Now that he's graduated, Kavic has 
shelved his project but hopes to pick it up 
again in the future. For now, the native of 
Independence, Pennsylvania, is headed 
back east and looking ahead to graduate 

school in North Carolina, where he'll study 
string theory. 

Kavic admits he prefers to tackle diffi
cult subjects. 

"I like asking questions, and in this field 
there are still so many," he says. "I could 
have spent a few more years studying this 
and not been satisfied. That's why I know 
I'll go back to it, and I'll have a much bet
ter background and approach because of 
the work I've done here." • 
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With more than 65 medical device patents 

and a half-dozen companies to his credit, alumnus 

Ted Adams has made ingenuity a way of life 

BY CAROLYN WAVRIN 

For anyone with significant hearing loss, 
daily life often resembles an endless session of the childhood game "tele

phone"-sans the giggly fun. Muffled speech, fragmented conversations, 

and distorted sound hold no charm for millions of people who struggle to 

communicate in a hearing world. 

Ted Adams (Electrical M.S. '69) understands their frustrations . Adams, 

chairman and CEO of St. Croix Medical, Minneapolis, is one of 26 million 

Americans with some degree of hearing loss. He foresees the day when 

he'll need a promising new device his company has created: the Envoy, 

the world's first totally implantable hearing restoration system. 

"It's primarily designed for people with hearing loss too great to be 

helped with hearing aids or for people who can't use them for various 

reasons," says Adams, whose own hearing loss is approaching that 

threshold. "There are about ro million in the U.S. like that, another 10 

million in Europe, and another 10 million in the rest of the developed 

world, so it's a large group of people." 
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The Envoy enhances the human audito
ry system with technology that's been used 
in other implantable devices, including 
cardiac pacemakers, defibrillators, neuro
logical systems, and cochlear implants. 
Adams brought to the project more than 
28 years' experience in research and de
velopment of implantable medical devices. 

He also experienced the problems asso
ciated with conventional hearing aids: 
acoustic feedback, background noise, and 
sound distortion. 

"I was never able to buy one that 
sounded right to me," says Adams, who 
wears two hearing aids. "I'd always have 
to take it back and have them try to 
change the frequency response or change 
something so I could hear with it. My dad 
and my daughter wear hearing aids, and 
they always have the same problem." 

Motivated by his entrepreneurial streak 
and by his frustration with hearing aids, in 
1989 he founded a company called Audio
Science to develop a programmable hear
ing aid. But that project never got off the 

ground, and Adams left the company be
fore it went public and later fell into de
mise. 

A few years later, Adams declined a ven
ture group's invitation to join what he as
sumed would be a similar project, the de
velopment of a conventional hearing aid. 
The enterprise had stagnated since the 
death of the company's owner and chief 
researcher. The group eventually con
vinced Adams that its concept-a fully im
plantable middle-ear device-deserved 
further scrutiny. He soon recognized a sin
gular opportunity that suited his pacing 
background and gave him the chance to 
help millions of people, including himself. 

"I realized that this is something I'll 
need someday," he says. "In fact, that day 
is not too far off. I'm pretty much at the 
limits of what a hearing aid will do for 
me." 

After researching the market, he con
sulted Dr. Michael Glasscock of Vanderbilt 
University, one of the nation's leading 
otologists, who agreed that the device 

would meet a genuine need in the patient 
population. Adams promptly launched St. 
Croix Medical in 1995 to develop the im
plant. 

HOW WE HEAR 
For decades, researchers have theorized 
that the ideal hearing-loss treatment 
would incorporate the ear's natural struc
tures, allowing the patient to receive and 
process sound normally. Since the 1930s, 
considerable activity has focused on cre
ating an implantable device for the mid
dle ear, where acoustical energy is con
verted to mechanical energy. 

The human ear comprises three struc
tural divisions: the outer ear, which in
cludes the pinna (the external portion 
that's visible on side of the head) and ear 
canal, an inch-long tunnel connecting the 
pinna to the eardrum; the middle ear, an 
air-filled chamber containing the ossicles, 
the smallest bones in the human body; 
and the inner ear, which includes the 
cochlea (sensory organ of hearing) and 

INVENTIVE BY NATURE AND NURTURE, ADAMS GREW UP ON A FARM 

NEAR AUSTIN, MINNESOTA, AN ENVIRONMENT THAT GAVE HIM AND HIS BROTHERS 

COUNTLESS OPPORTUNITIES TO HONE THEIR CREATIVITY. 
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semicircular canals and vestibule (organs 
of balance). 

The outer ear, which collects and fun
nels sound through the ear canal to the 
eardrum, resonates at high frequencies 
(the upper end of the voice range) and 
amplifies voices by about 10 to 15 dB over 
other background noises. The outer ear 
also attenuates sound originating from 
behind the ear and enhances sound com
ing from the front and sides, so humans 
can discern the sound's directionality. 

Sound enters the middle ear through 
the eardrum, a cone-shaped layer of tis
sue that vibrates in response to the slight
est sound. Certain sounds hit the eardrum 
with greater intensity than others, en
abling people to discriminate among 
them. As sound pressure increases, so do 
the vibrations, creating a surface pattern 
that resembles "choppy lake water on a 
windy day," according to Adams. 

Inside the middle ear, the ossicular 



chain (malleus, incus, and stapes bones) 
forms a percussive bridge between the 
eardrum and the inner ear. The malleus 
relays the eardrum's vibrations through 
the incus to the stapes, which "taps" on 
the opening to the cochlea. Because the 
eardrum's surface area (about 85 square 
millimeters) is many times larger than 
that of the stapes' base (about 3.2 square 
millimeters), the vibration pressure in
creases approximately 17 times from the 
chain's beginning to its end. 

The vibrations create pressure waves 
that flow across frequency-selective hair 
cells (stereocilia) inside the fluid-filled 
cochlea. This movement stimulates the 
hair cells to signal the cochlear nerves, 
which in turn transmit an impulse to the 
brain's auditory cortex. 

HEARING LOSS 
AND RESTORATION 
The pea-size cochlea contains about 
30,000 hair cells. If damaged or sheared 
off, these cells can't regenerate, resulting 
in permanent hearing loss. Most hearing 
impairment (85 percent) is sensorineur
al-a loss of inner ear function caused by 
aging, genetic factors, faulty structural 
development, or repeated exposure to 
loud noise. 

Conductive hearing loss occurs when 
the ossicular chain no longer moves freely 
or when the bones lose contact with each 
other intermittently or permanently. Dis
ease, middle-ear infections, improper 
structural development, or a damaged 
eardrum cause middle-ear malfunction. 
Some people experience combined con
ductive and sensorineural hearing loss. 

The only way to compensate for cell 
loss is to increase stimulation of the re
maining cells by talking louder or by am
plifying sound artificially with a hearing 
device. 

But conventional hearing aids affect the 
way the outer ear receives and funnels 
sound. Hearing aid microphones pick up 
all sounds uniformly, making it difficult 
for the wearer to distinguish background 
noise from other sounds. A hearing aid 
also disrupts the outer ear's tuned cavity. 
What was designed to amplify a specific 
part of the spectrum now becomes an 
echo chamber that muffles sound. 

Furthermore, hearing aids are limited 
in the amount of "gain" they can achieve 

HOW ENVOY HELPS 
RESTORE HEARING 
Adams' fully implantable hearing restoration system inte-

grates the ear's natural structures. The outer ear funnels 

sound through the ear canal to the eardrum, which vibrates 

in response to the slightest sound and causes the attached 

malleus bone to vibrate. A sensor picks up the vibrations 

from the malleus (or incus) and converts the motion to an 

electrical signal. A lead wire conducts the signal to the pro

grammable sound processor, which filters and amplifies it. 

The driver converts the signal back to mechanical vibrations 

that drive the stapes. As the stapes "taps" on the opening to 

the fluid-filled cochlea, resulting vibrations create pressure 

waves that flow across frequency-selective hair cells inside 

the cochlea. This movement stimulates the hair cells to sig

nal the cochlear nerves, which in turn transmit an impulse 

to the brain's auditory cortex. 

without causing feedback, the ear-pierc
ing screech emitted when the microphone 
is too close to the receiver. (In hearing aid 
terminology, the speaker is called the re
ceiver.) 

"The solution to feedback is to turn the 
gain down," says Adams, "so if you want 
something that's really small, you don't 
get a lot of gain. If you want more gain, 
you end up with a big behind-the-ear de
vice, and a lot of people don't like them." 

The Envoy, which doesn't include a mi
crophone or receiver, eliminates or great
ly reduces high-gain feedback, and its 
placement allows the outer ear to collect 
and filter sound without impedance or 
distortion. The system drives the stapes 
bone directly, conducting high-fidelity 
sound from the middle to the inner ear. 

System components include a program
mable sound processor, two piezoelectric 
transducers (sensor and driver) , a person
al programmer, and a commander pro
grammer. The matchbook-size sound 

processor, which includes a lithium iodide 
battery and bidirectional telemetry func
tions, lies in a surgically created shallow 
cavity in the skull behind the ear. Two 
short, flexible leads connect the processor 
to the sensor and driver, both of which are 
permanently affixed to the mastoid cavity 
walls. The sensor is positioned so its tip 
can be attached adhesively either to the 
malleus or incus; the driver's tip is glued 
to the head of the stapes. 

The system's underlying principle is the 
reversible electromechanical property of 
piezoelectric ceramics. Like stereo phono
graph needles, these materials convert vi
brations into electrical signals and vice 
versa. When a force is applied to the ma
terial, a voltage is generated; conversely, 
when a voltage is applied, motion is creat
ed. 

The sensor picks up vibrations from the 
malleus or incus and converts the motion 
to an electrical signal. The lead conducts 
the signal to the sound processor, which 
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"THIS (DEVICE) IS SOMETHING I'LL NEED SOMEDAY. 
I'M PRETTY MUCH AT THE LIMITS OF WHAT A HEARING AID WILL DO FOR ME." 

filters and amplifies the signal and then, 
via the driver transducer, converts it back 
to mechanical vibrations. 

Mastoidectomy, the surgical technique 
used to implant the Envoy system, is a 
standard procedure used in cochlear im
plants and middle-ear reconstruction. To 
reduce the possibility of feedback, during 
implantation the surgeon resects the incus 
bone by one to two millimeters at its junc
tion with the stapes. 

"If they ever want to take the system 
out, this [resection] can be reversed," says 
Adams. "There is a pretty standard pros
thesis they can put in there to reconnect 
[the bones] and get back to the patient's 
original condition." 

Using the commander programmer, a 
physician or audiologist adjusts signal am
plification, filtration, and compression ac-
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cording to the patient's needs. Depending 
on usage and programming, the Envoy's 
battery will last about four years. At that 
point, a surgeon will replace the entire 
processor with a new, state-of-the-art unit. 
The procedure will be done on an outpa
tient basis using a local anesthetic. 

Currently the Envoy system is undergo
ing clinical trials in Europe and the U.S. 
Adams expects the device to be available 
in the European market by early 2003 and 
in the U.S. about a year later, pending ap
proval from the Food and Drug Adminis
tration (FDA). 

INVENTIVE GENES 
Inventive by nature and nurture, Adams 
grew up on a farm near Austin, Minneso
ta, an environment that gave him and his 
brothers, John (EE '68) and Daniel (ME 

'7r) , countless opportunities to hone their 
creativity. 

"Farmers are always fixing things and 
always finding some new way to do some
thing," he says. Farmers also understand 
risk, pragmatism, challenges, and pa
tience-qualities that have served Adams 
well throughout his career. 

After graduating from Austin's Pacelli 
High School, Adams enrolled in a cooper
ative undergraduate program at General 
Motors Institute (now Kettering Universi
ty) in Flint, Michigan, and earned a bach
elor's degree in electrical engineering in 
1967. He started out in the aerospace in
dustry, working for Delco Electronics in 
Milwaukee, and then came to the Univer
sity for graduate school. By then Adams 
was married and had a child, and he want
ed to finish his master's degree quickly, get 



a job, and start making money. 
"I probably shouldn't tell anybody this, 

but I had two assistantships simultaneous
ly; one in the EE department and one in 
the physics department, because I needed 
the money;" he says. "I was teaching lab 
courses in the EE department and worked 
at the physics laboratory underneath the 
Third Avenue Bridge fixing equipment 
that was breaking down all the time, 
which was kind of fun. I learned enough 
about being a TA that I knew I would 
never be a good teacher." 

Back in Milwaukee after receiving his 
master's, Adams decided that his future in 
the aerospace industry seemed bleak. 
Delco had laid off thousands of employees, 
and rather than wait for his pink slip he 
took the only job he could find, as a circuit 
designer for General Electric (GE) Medical 
Systems. At the time, GE Medical Systems 
and Medtronic were the two major pace
maker developers, and while Adams was 
working for GE, his brother John held a 
similar position with Medtronic. 

His position with GE launched his dis
tinguished career in research and develop
ment of implantable medical devices. He 
served as vice president of research and 
development for both Cardiac Pacemakers 
and St. Jude Medical and as director of en
gineering for Medtronic. The author of 
over 65 U.S. medical device patents, 

Adams also is the principal founder of St. 
Croix Medical, AngeMed (later merged 
with Angeion) , AudioScience, SurViva
Link, and Medafor. 

Now he's concentrating on getting the 
Envoy system through clinical trials and 
on promoting Hemadex, a new hemostatic 
technology developed by Medafor, a com
pany he cofounded in 1999. 

Hemadex received FDA approval last 
December for use as a temporary; fast-act
ing blood coagulant. The dry topical com
pound is based on engineered biopolymer
ic microporous particles that act like 
sieves to dehydrate the blood and acceler
ate the natural clotting process. Medafor is 
designing one application for use by doc
tors and medical emergency response per
sonnel and another for consumer and in
dustrial first-aid needs. 

"It's remarkable stuff," says Adams. 
"There are no biologic components, there's 
nothing to mix, and it has a long shelf life. 
It's going to be just as exciting as [the 
Envoy]." 

TRANSFORMING LIVES 
As an entrepreneur and engineer, Adams 
relishes the excitement and risks entailed 
in a fledgling venture. Whether it's tech
nology or business, he knows the road to 
success is strewn with unforeseen chal
lenges. 

"I tell people we knew a lot more about 
this when we started than we do now," 
Adams says of the Envoy project. "Had we 
known how difficult this was going to be, 
we probably wouldn't ever have started. 
That's probably true of most businesses." 

But Adams the man has another, equal
ly compelling reason to walk down that 
risky path. 

Last December a 32-year-old German 
woman received an Envoy implant during 
the system's European clinical trials. A 
hearing impairment compounded by hear
ing aid problems had forced her to leave 
her career as a medical assistant and ac
cept part-time menial employment that 
was not dependent on her ability to hear. 

Desperate for help, she left that job to 
participate in the clinical trials . Now she's 
back working as a medical assistant and 
reports that the device has improved her 
hearing significantly and expanded the 
scope of her everyday activities. She en
joys swimming, biking, listening to music, 
and wearing sunglasses, something she 
couldn't do when she wore bulky hearing 
aids. 

"She's the ideal kind of patient we want 
to treat," says Adams, who clearly appreci
ates technology's power to transform peo
ple's lives, including his own. • 
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FOR ADAMS, THERE'S NO BIZ LIKE SNOW BIZ 
SOMETIMES A LITTLE PATERNAL AGGRAVATION is enough to spark the creative impulse. Entrepreneur 

Ted Adams' sole foray into the toy business, Creative Toy Corporation, began in his own backyard. As 

youngsters, his children enjoyed making snowmen during the long Midwest winters, but every 

spring their father had to go around the yard picking up the rocks they 'd used to decorate their cre

ations. Weary of the chore, he vowed to find a better way. His first attempt, food coloring dissolved 

in water, ran all over everything and created a mess. Then Adams had a brainstorm. 

"I called the Hormel Company in Austin because I knew they made all kinds of gels," he says. "I 

asked if they could make a gel that would set up right away when it hit cold air. They experimented 

around and came up with a formula that worked and added coloring to it. It worked perfectly." 

He mixed up a batch for his children, and news of the concoction-Sno-Paint - quickly spread 

among their playmates, who begged Adams to make more for them. He patented the recipe, rented a 

garage, and hired neighborhood kids and anyone else who wanted to earn a few dollars an hour 

working for the company . The business flourished as Sno-Paint attracted retailers like Target, which 

sold the product for a few years. Now it's available primarily through mail-order catalogs, and Adams 

is no longer involved in the company, which is run by his brother-in-law. 

"It got to be a pretty big business after a while, not huge, but a nice business," says Adams, "but 1 

learned enough to know that I never want to be in the toy business again. It's really tough-very 

competitive." • 



Noted academic and 

entrepreneur John Bowers 

honors his father, a 

revered professor with a 
passion for student
centered teaching 

BY NICHOL NELSON 

36 IN VENTING TOMOR ROW SUMMER 2002 

Every child has a favorite teacher-
perhaps someone who helped him conquer fractions or offered sympathy 

when her missed shot cost the team the championship game. Growing up, 

John Bowers was no different than other kids, except that his favorite in-

structor taught civil engineering. The teacher in question was Charles Ed-

ward ("Ed") Bowers, John's father and a University professor. John and his 

dad were extremely close, and the younger Bowers grew up hearing acco-



lades about his father's teaching prowess. 
As John developed into a noted academic 
and entrepreneur in the field of optics, his 
admiration for his father's 40-year Univer
sity career increased exponentially. 

National Laboratory for them." 
But the job was not glamorous, he says, 

adding, "I think I built r,ooo amplifiers one 
summer." He recalls one moment of terror 
when equipment he had built was the sus-

new fields," he says. "The kinds of things 
we learned at the University I've been 
doing ever since. Everything has gotten 
smaller, denser, and faster, but the funda
mentals don't change." 

"My father was extremely dedicated to his students. 

It's no surprise that John found himself 
on the Twin Cities campus after he gradu
ated from Mounds View High School. 

"They hooked me like a fish," he says. "I 
was interested in technology, and the Uni
versity had a great program. There was a 
good undergraduate research department, 
which a lot of four-year schools didn't have 
at that time." 

Having his son at the University was a 
treat for Ed, who was a fixture on campus 
by that time. A civil engineer in the Navy 
during World War II, the elder Bowers was 
drawn to Minnesota when his military ca
reer ended. 

"The St. Anthony Falls Laboratory was 
one of the top five in the country for hy
draulic engineering," he says. Ed quickly 
got involved with spillway research at the 
lab, but it was in the classroom that he 
made his biggest mark. He built his repu
tation as a stellar instructor by focusing on 
his students as individuals to be valued 
and respected. Word of the intelligent-but
accessible professor spread, and enroll
ment in his classes soared. 

"My father was extremely dedicated to 
his students," John says. "They mattered 
more to him than research." 

John's interest in physics began in high 
school, when a gifted teacher helped him 
see the intriguing possibilities of the physi
cal universe. Unlike many college fresh
men, by age 18 John knew he wanted to be 
a researcher. He threw himself into his 
physics studies immediately, much to his 
father's delight. 

"I was kind of rebellious at the time, and 
it felt good to put my energies into re
search," John says. "My best memories re
volve around the high energy physics 
group led by [professors] Earl Peterson 
and Marvin Marshak. They employed me 
for several years, and I worked at Argonne 

They mattered more to him than research." 
pected cause of a computer freeze. "The 
only change was the interface electronics I 
had built, and everyone was certain I had 
caused the problem, but no one could fig
ure it out. I think I worked 36 hours 
straight trying to figure it out," he says. "It 
turns out the problem was the new air con
ditioner installed in the room. Until that 
was figured out, my name was mud." 

His hard work paid off after he received 
a B.S. degree from the University and was 
offered a graduate fellowship to attend 
Stanford University. 

"Because the U was good at giving me 
research opportunities, I really had my 
pick of where I wanted to go," he says. 
"They get a lot of credit." 

John's academic experience at Stanford 
also convinced him that there is some truth 
to the "everything I need to know I learned 
in kindergarten" school of thought. 

"Once I learned the basics, it was just a 
matter of applying the fundamentals to 

As a postgraduate researcher at Stan
ford , John met and married another Min
nesota native. After finishing medical 
school at the University of Minnesota, 
Cindy Bowers joined John in California 
and completed her residency. 

In 1982, John's career transplanted them 
from the Sunshine State to New Jersey, 
home of AT&T Bell Labs. For six years, 
John researched fiber optics for the 
telecommunications giant. He says he en
joyed working on cutting-edge technology, 
but in 1987 he left the company to pursue 
his academic interests. 

He joined the faculty of the University of 
California at Santa Barbara (UCSB), where 
he served as professor of electrical and 
computer engineering and director of the 
Multidisciplinary Optical Switching Tech
nology Center. 

"I like the challenge of inventing new 
things and trying to change the world for 
the better," he says. He concentrated on 
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fostering entrepreneurship among his stu
dents, initiating a student entrepreneur
ship club and developing a course on the 
subject. These activities grew into UCSB's 
Center for Entrepreneurship and Engineer
ing Management, of which John was the 
executive director for several years. 

"A lot of those students did start compa
nies, and a lot more became involved in 
start-ups," he says with pride. 

His father is proud of John's accomplish
ments. "I met quite a few of his graduate 
students who thought he was an excellent 
teacher," says Ed. "He also has a reputation 
for helping the students with research proj
ects and following through afterwards." 

He was also impressed with John's abili
ty to relate to students. He chuckles as he 
recalls the day when students filled John's 
office with paper from ceiling to floor in 
"honor" of his birthday. "It was pretty obvi
ous they liked him," he says wryly. 

EXECUTIVE 
CONTINUED FROM PAGE 13 

But John insists his father is still "king of 
the hill" when it comes to teaching, and in 
1999 he established the C. Edward Bowers 
Faculty Teaching Award at the University 
of Minnesota. The award honors professors 
who share Ed's passion for student-cen
tered teaching. 

Although John enjoys his role as a pro
fessor, he is also interested in the practical 
applications of his research, and in 1996 he 
cofounded Terabit Technologies. After the 
company was acquired by CIENA in 1998, 
John founded another optics company, 
Calient Networks, which produces all-pho
tonic switching systems and software to 
help service providers increase bandwidth. 
He currently serves as the company's chief 
technology officer and directs the engi
neering and manufacturing of the optical 
core switch platform. He's won numerous 
awards for his work in fiber-optic technol
ogy, including the IEEE/ LEOS William 

Streifer Scientific Achievement Award, and 
has written and presented over 300 techni
cal papers in optics. 

Father and son keep in close contact. Ed, 
now retired, recently relocated from his 
Shoreview, Minnesota, home to be near 
John in California. Both continue to revel 
in the other's accomplishments. 

Ed says his son possesses truly remark
able talent. "I was in research all my life, 
but John has a great ability with theory. 
He's published a number of [articles] that I 
can only understand a portion of. In other 
words, he's extremely talented." 

John dismisses such praise and says his 
father achieved something he can't ever 
hope to accomplish. "My dad took up golf 
at the age of Bo, and he's already gotten 
seven holes in one," he says, shaking his 
head. "How do you compete with that?" • 
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"This [orientation session] has been an enormous success," says 
Shulman. "It decreases the stress on students because their families 
really understand what the students have to go through. They 
learn how to be supportive and work together." 

pers due that our team split them up and turned them in for the 
entire group. It seems silly now, but I had never before trusted my 
grade to another person. This was a breakthrough that helped me 
in the workplace." 

That supportive environment extends to the classroom as well. 
From the first day of classes, students are assigned to permanent 
teams that analyze case studies and complete group assignments. 
These study groups bring together men and women from large and 
small companies representing different industries. Timm-Brock 
says the study group approach has had a profound impact on her 
life. 

"The most important lesson I learned was to put my trust and 
confidence in others," she says. "One of the most powerful mo
ments for me was the time when we had so many projects and pa-
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As a result, Timm-Brock says, she stopped micromanaging proj
ects, her stress level dropped, and her team's creative output im
proved dramatically. 

MOT now has an average enrollment of 70 students a year and 
boasts a 95 percent retention rate. Students come from some of the 
most prestigious companies in the world, including 3M, Medtron
ic, and Seagate. One student, who worked for Boeing, traveled all 
the way from Seattle to attend. 

Although the program has exceeded expectations, it's continual
ly tweaked and polished. "We always get feedback from students 
and industry to ensure we are keeping up with the latest innova
tions and meeting needs," says Ernie. 

One of the most substantive enhancements came in 1995, when 
Shulman arranged for a group of MOT students to travel to the Far 
East as part of a cooperative program with universities in Hong 
Kong and Taiwan. The trip was so successful that overseas travel 
became part of the curriculum. Each year, the program sends stu
dents to Taiwan, China, Singapore, or Malaysia to study how tech
nology is managed in that part of the world. 

The University's MOT program has become a model for similar 
programs around the country, says Ernie. 

"Among the management of technology programs worldwide, 
we're viewed as a leader, as something to emulate," he says. "Our 
goal is to always be at that first-class level." • 

FOR MORE INFORMATION, SEE WWW.IT.UMN .EDU/ INVENTING 



2002 AWARDS AND HONORS 

SCHMIDT NAMED REGENTS PROFESSOR 
LANNY SCHMIDT, PROFESSOR OF CHEMICAL ENGINEERING AND MATERIALS SCIENCE, has 

been appointed a Regents Professor, the University's highest faculty honor. 

Schmidt's work is dedicated to finding more efficient ways to produce chemicals and 

energy while generating less pollution and to training tomorrow's chemical engineers. He 

has contributed to improvements in the automotive catalytic converter and to the discov

ery of new ways to convert natural gas to synthetic liquid fuels. 

Syngas is used to make methyl alcohol, a starting material for 

many industrial chemical products. 

He and his students have also discovered a cheaper, simpler 

way to produce ethylene, which is the raw material for antifreeze 

and most plastics. His current research focuses on new ways to 

convert natural gas and gasoline into hydrogen for the next gen

eration of fuel cells, with the goal of producing cheaper and 

cleaner electricity. 

A native of Illinois, Schmidt received a bachelor's degree in 

chemistry in 1960 from Wheaton College and a doctorate in 

physical chemistry in 1964 from the University of Chicago, where he was awarded a Na

tional Science Foundation graduate fellowship. After a postdoctoral year at the University 

of Chicago, he joined the chemical engineering [now chemical engineering and materials 

science] department at the University of Minnesota. In 1994 he was elected to the Na

tional Academy of Engineering. 

The University of Minnesota Foundation supports 20 Regents Professors, who receive 

an annual $1o,ooo salary augmentation plus $15,000 to support research or other pro

fessional activities. • 

SUCCESS 
CONTINUED FROM PAGE 11 

tion. Royalties from licensed technology
more than $r6 million in 2oor-are divided 
among its creator(s) , the Office of the Vice 
President for Research, and the unit that 
produced the invention. The University's 
share fu nds PTM as well as new investments 
in research and education. 

For example, royalties from the AIDS drug 
Ziagen support the 21st-Century Graduate 
Fellowship Endowment, an initiative that ef
fectively doubles the impact of certain pri
vately funded fellowships. That investment 
helps the University attract high-potential 
graduate students. 

For inventors like Moon and Harjani, 
those benefits represent an important return 
on Minnesota's investment in their research. 
"I am very proud to be part of a Minnesota 
company-particularly a U of M start-up," 
says Harjani. • 

FOR MORE INFORMATION, SEE WWW.IT.UMN .EOU/ INVENTIN G 

OUTSTANDING SCHOLARS, 
ALUMNI RECOGNIZED 
AT THE END OF EACH academic year, IT and the 

University community pause to savor achieve

ments and to honor the exceptiona I educators, 

researchers, and advisors among us. The influ

ence of these remarkable individuals extends 

well beyond the campus borders, for many of 

their former students go on to lead distin

guished careers in diverse fields. In honoring 

our outstanding alumni, we also pay tribute to 

the teachers and mentors who guided and in

spired them. 

UNIVERSITY HONORS 

Regents Certificate of Outstanding Merit 

K.S.P. Kumar, electrica l and computer engineering 

Wayland Noland, chemistry 

Award for Outstanding Contributions 

to Postbaccalaureate, Graduate, and 

Professional Education 

Peter Carr, chemistry 

Dist inguished McKnight University Professor 

Efi Foufou la-Georgiou, civi l engineering 

Robert Tranquillo, biomedical engineering 

McKnight Land-Grant Professor 

Marcus Keel , mathemat ics 

David Odde, biomedica l engineering 

Honorary Doctorate 

William Bardeen (Physics Ph.D. '68 J 

Theoretica l Physics Group 

Enrico Fermi Institute, University of Chicago 

Jeffrey Harvey (Physics/ Math '77] 

Professor of Physics 

Enrico Fermi Institute, University of Chicago 

INSTITUTE OF TECHNOLOGY HONORS 

C. Edward Bowers Faculty Teaching Award 

Thomas Chase, mechanical engineering 

George W. Taylor/IT Alumn i Society 

Distinguished Teach ing Award 

Larry Mi ller, chemistry 

George W. Taylor Distinguished Research Award 

Graham Candler, aerospace engineering and mechanics 

George W. Taylor Distinguished Service Award 

Robert Pepin, physics 

George W. Taylor Career Development Award 

Marc Hi llmyer, chemistry 

Ivan Marusic, aerospace engineering and mechanics 

Paul A. Cartwright/IT Alumni Society 

Outstanding Student Service Award 

Deedra Thomas (ME '02] 
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f-n,L uSWALC.~ CAMPAIGN MINNESOTA 

If the University and 

several other 

schools-each one 

offering attractive 

possibilities-are 

courting a talented 

student, then schol

arships can tip the 

balance in IT's favor. 
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Scholarships can be the decisive factor that makes 

a tough choice easier for college-bound students 

A competitive advantage 

0 
VER THE YEARS I'VE GAINED SOME INSIGHTS into the reasons why prospective 
college students might choose one school over another. Many of my observa
tions are based on anecdotal evidence, but this year, as the father of a college
bound son, I've watched the decision-making process from a front-row seat. 

Today's high school juniors and seniors are bombarded by glossy recruiting materi
als, multimedia presentations, college telemarketers, and the sensory overload of col
lege recruiting fairs. Competition for students with high SAT and ACT test scores is es
pecially fierce, and IT finds itself in the middle of the fray. The 
applicants who meet the college's admissions standards are the 
same top-notch students coveted by leading private colleges and 
public universities around the country. 

Various factors can influence a prospective student's decision 
to matriculate at the University. If students are looking for moun- cAMPAIGN MINNESOTA 

tains or ocean beaches, then Minnesota is not the place for them. 
U!'l iVUSITY OF MIIIINESOTA 

If they want the social, recreational, and cultural advantages of a large metropolitan 
area, they'll find life in the Twin Cities richly rewarding. If they prefer a small-college 
environment, IT offers those advantages within the framework of a comprehensive re
search university: IT admits less than Boo freshmen, similar to a medium-size college. 
If they are seeking a world-class education in engineering, science, or math, IT is def
initely the place to be, especially for students graduating from a Minnesota high 
school. 

But if the University and several other schools-each one offering attractive possi
bilities-are courting a talented student, then scholarships can tip the balance in IT's 
favor. The three Goldwater Scholars profiled in this issue-each one an outstanding 
college prospect-could have chosen from any number of excellent schools, including 
the University. Although their reasons for choosing IT reflect personal values and cir
cumstances, all three also opted to come here because IT and the University offered 
both the education they wanted and the scholarships that made their education more 
affordable. Soon these gifted young people will be in graduate school and later will 
embark on what promises to be remarkable, productive careers. 

With University tuition rates rising and state support decreasing as a percentage of 
educational costs, IT will find it increasingly difficult to attract top students unless we 
have more merit- and need-based scholarships to offer incoming and current students. 

Our $r6o million campaign goal includes $20 million for scholarships. With one year 
remaining in the campaign, we've reached the $n million mark in scholarship gifts, 
and your help is needed to fulfill this very important need. If you've considered creat
ing a named scholarship, now is the time to act. 

You can help ensure that no student is denied an IT education for lack of financial 
assistance. The decision you make today will help our brightest, most creative young 
people pursue their dreams of making a difference in the world. • 



CELEBRATIONS, CHALLENGES AS 
CAMPAIGN ENTERS FINAL YEAR 
CAMPAIGN MINNESOTA HAS SURPASSED its $1.3 billi on 

goa l a year ahead of schedu le, University leaders an

nounced in May, but the Univers ity stil l must raise 

$150 million to meet key campa ign goa ls. 

During its final year, the ca mpa ign wi ll focus on 

reach ing its fundraising goals fo r student support and 

libraries and for each campus and col lege. 

The centerpiece of the campaign's fina l year wil l be 

rais ing the $38.5 mill ion st ill needed for undergraduate 

scholarships, graduate fe llowsh ips, and enrichment op

portunities such as study abroad. 

"Students are at the core of the University's mission," 

says Russ Bennett, a 1952 graduate and volunteer cam

paign chair. "The campaign has made a giant step to

ward helping us att ract the best students and easing the 

burden of rising tuition, but more remains to be done." 

University Libraries-which need another $5 mill ion 

in gifts before the campaign ends-are a second priori- says Davis. "Support for student scholarships and li-

ty. Funding is needed for building and maintaining ex- braries top the li st, but funds for faculty support, re-

pensive and rare col lections, and expanding technology 

and services for libraries on al l Un ivers ity campuses. 

search, and strategic investments are critica l, too." 

Campaign officia ls began a specia l effort th is year to 

reach out to all alumni to give everyone an opportunity 

to participate, says Bennett. "I believe that what we do 

now will determine whether Minnesota will continue to 

have a great research university that our children and 

grandchildren can attend." • 

The third priority is to fund the rema ining needs for 

individual ca mpuses, co lleges, and programs. At the col

lege level, IT must raise nearly $52 mil lion to meet its 

$16o million goal, says Dean H. Ted Davis. 

"Our major priorities mirror those of the University," 

IT CAMPAIGN WATCH 

$108 MILLION 
As of July 1, 2002, 

IT has raised more 

than 67 percent of 

its $160 million 

Campaign Minneso

ta goaL Overall, the 

University has 

raised nearly $1.37 

billion during the 

first three years of 

the campaign. 

Thank you, alumni 

and friends, for your 

generous support. 

SCHOLARSHIPS BY THE NUMBERS 
THE COST OF A UNIVERSITY EDUCATION is creat ing a heavy financial 

burden for many students and their famil ies_ Last yea r the average 

annual cost of attending the University was $13,940 [resident tu 

ition for 15 credits per semester plus fees, books, supplies, and liv

ing expenses] . Tuition - up 13 percent last year- will rise 14.4 per

cent this fall. 

Scholarships make the University more affordable and attractive 

in today 's highly compet it ive college market. Unfortunately, the Twin 

Cities campus ranks at the bottom of the Big Ten in the percentage of 

students with merit scholarships. IT, which enrolls some of the Uni

versity 's most promising undergraduates, lacks the resources to give 

scholarships to all qualified students. Consider: 

• Most freshman schola rships- critical to recruiting 

high-potent ial students- are University-wide and 

therefore highly compet it ive. 

• The usual minimum GPA for merit scholarsh ip eligi

bility is 3.0- wh ich also happens to be the average G 

of graduating IT sen iors. 

• Last year 350 upper division IT students applied 

for merit scholarsh ips, but there was enough money for 

only 70 schola rships averaging $i ,ooo per semester. 

DEVELOPMENT OFFICE 
Offi ce of Development 
Institute of Technology 
105 Walter Library 
11? Pleasant Street SE 
Minneapolis, MN 55455 

development@it.umn.edu 
www.it.umn.edu/giving 
612-624-552? 
800-587-3884 

Development Team 

Ph il Oswald 

612-626-9385 

poswald@it.umn.edu 

o development director 

o mechanical engineering 

Steve Biever 

612-626-9501 

sbiever@it.umn.edu 

o chem. eng. & mat. science 

o geology & geophysics 

o physics 

Jennifer Clarke 

612-626-9354 

jclarke@it.umn.edu 

o astronomy 

o civil engineering 

o computer science 

David Hoffman 

612-625-6035 

dhoffman@it.umn.edu 

o aerospace engineering 

o chemistry 

o IT centers 

Tom Kinsey 

612-625-4509 

tkinsey@it.umn.edu 

o biomedical engineering 

o electrical & computer eng. 

o mathematics 

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 devel

opment officer directly or call1-800-58?-

3884 for more information. 
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My experience as a 

volunteer has been 

very rewarding, and I 

encourage everyone to 

find a way to support 

the University. It's well 

worth the investment 

of time and energy. 
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A joyous spring commencement inspires pride, gratitude, 

and rededication to the University's mission 

Marking our milestones 

M 
AY AND JUN E BRING A TIME of year that's cause for celebration-graduation! 
This year I was privileged to participate in the Institute of Technology's com
mencement ceremony. I marched with the faculty and helped Dean Davis 
present an outstanding graduate, Deedra Thomas, with the Paul A. 

Cartwright/ IT Alumni Society Award. What an uplifting experience! Although I wasn't 
graduating, I felt as if I were attending my own commencement, 
and in a sense I was. 

In 1975, when I completed my course work at the University, 
I had already been on the job at 3M for eight months. Although 
I was pleased to have finished my studies, I just wanted to move 
on and chose not to attend my commencement ceremony. As 
the years went by, I regretted my decision. A ceremony like graduation celebrates a sig
nificant achievement and sets the stage for the next phase of life. 

I sat onstage in Northrop Auditorium as 6oo-plus graduates filed by and the dean 
enthusiastically shook hands with each one. I could sense the positive feelings ema
nating from the faculty, students, parents, and guests. Afterwards I mixed with an ex
uberant crowd of well-wishers and graduates . What an exciting time to be part of the 
campus community! 

The experience reminded me again that we should take the time to celebrate major 
milestones like graduation. It's rewarding to see students reach their goals and leave 
the University well prepared to take their place in the world. IT has some remarkable 
students, as evidenced by the outstanding candidates for awards. 

The event also reinforced my reasons for volunteering at the Univer
sity. I'm proud that ITAS programs enrich the student experience 
and that our dedicated volunteers work hard to support the Uni
versity's educational mission. ITAS offers these new alumni a way 
to stay connected to their alma mater and each other. 

My experience as a volunteer has been very rewarding, and I 
encourage everyone to find a way to support the University. It's 
well worth the investment of time and energy. 

Because this is my last column as IT Alumni Society president, I want to 
express my thanks to everyone who made this year such a success. It's been a great 
year working with wonderful people. Kristine Kosek and Andrea Coronado of the IT 
dean's office and Bob Burgett of the UMAA provided strong staff support. This year's 
board made excellent contributions to the University and the alumni society. The alum
ni relations committee led our efforts to support the University through the legislative 
network and public lectures. This year's highlights include IT's superb mentor pro
gram, which involved 201 mentors and 229 students, and the annual Science & Tech
nology Banquet, which raised more than $2o,ooo in scholarship money. 

Finally, I wish our incoming president, Dan McDonald, the best of luck! • 



DANCE PARTY OPENS PLAZA 
MORE THAN 1,000 University alumni and friends 

"rocked around the block" at the University of Min

nesota Alumni Association's 98th annual meeting 

and celebration in June. The 1950s-themed party 

was also the grand opening of the Gateway Plaza in 

front of the McNamara Alumni Center. 

The celebration featured swing dancers, classic 

cars, bingo, and music by celebrity im- '"

personators. 

During the program, UMAA na

tional board president Bruce 

Nelson reflected on the associ-

ation's accomplishments. "Today we have -

over 53,000 members, making the UMAA one f ~ 
of the largest alumni associations in the country," 

he told the crowd. Association members made

and continue to make-substantial contributions 

to the University through advocacy, volunteering, 

and financial support. 

Partygoers capped the evening by tossing coins 

into the plaza fountain and "making a wish for the 

U." The UMAA will celebrate its 10oth anniversary in 

2004. • 

ITAS SETS SAIL WITH A 
NEW SKIPPER, BIGGER BOARD 
NEARLY 50 IT ALUMNI AND FRIENDS 

set sail aboard the Seabreeze for the 

annual IT Alumni Society dinner cruise 

in June. 

During the event, the society wel

comed new board members and elect

ed its 2002-03 officers, including in· 

coming president Dan McDonald, an 

intel lectual property lawyer with Mer

chant & Gould. 

McDonald will lead the largest-ever 

IT AS board, comprising nearly 30 

members. The size of the board is one 

of the society 's strengths, says IT 

alumni relations director Kris Kosek. 

"The board has a lot of depth," she 

says. "A group this large allows us to 

have fully developed, active commit· 

, tees that can set ambitious goals and 

accomplish them. That's why IT AS is so 

successful." 

The new members are Jason Dick, a 

mechanical engineer with United De

fense; Cassian Lee, lead developer for 

Taro; Venkata [Subu] Mangipudi, prin

cipal engineer with Boston Scientific; 

Mike Rancour, director of engineering 

at Seagate; and Bill Thiesse, president 

of Ericksen Ellison and Associates. 

Thiesse previously served on the IT AS 

board from 1994-2000. 

See the sidebar at right for a com

plete list of board members and offi· 

cers. • 

IT ALUMNI SOCIETY 
Institute of Technology 
105 Walter Library 
11? Pleasant Street SE 
Minneapolis, MN 55455 

itas@it.umn.edu 
www.it.umn.edu/ itas 
612-626-8282 

Executive Committee 

President 

Daniel McDonald [EE '82, J.D. '85) 

President-elect 

James Clausen 

[AEM '63, Mechanics M.S. '65) 

VP, Alumni Relations 

James Gilkinson [EE '6?, M.S. '69) 

VP, Corporate Relations 

Richard Westerlund 

[EE '60, Math M.S. '6?, MBA '96) 

VP, K-12 Outreach 
Paul Torniainen [ChemE M.S. '94) 

VP, Student Relations 
Durga Panda 

VP, University Relations 
Richard Hedger [EE '62, M.S. '68) 

UMAA National Board Rep. 

David Hagford [Aero '64) 

Past President 

Richard Newell [Chem Ph.D. '?5) 

Director of Alumni Relations 

Kristine Kosek 

Board Members 

Robert Benke [Civil '68, M.S. '80) 

Wendy Benson [ChemE '92) 

John Berner [ME '65) 

John Borowicz [CSci '80) 

Richard Clarke [ME '53) 

Jean Davis [MOT '0 1) 

Jason Dick [Aero '96) 

Professor Arthur Erdman 

Lily Guimond 

Cassian Lee [ChemE '83) 

Lisa Lee [GeoE '85) 

Adam Lyche 

Venkata Mangipudi [ChemE M.S. '95) 

Nilabh Narayan 
[EngMech M.S. '85, Ph.D. '89) 

John Pournoor 

Michael Rancour [ME '80, MOT '99) 

Jerry Sosinske [EE ?B) 

William Thiesse [EE, Math '81) 

Anthony Yapel [Chem Ph.D. '67) 
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• FORTY YEARS AGO: REORGANIZING THE U 

Wilson's restructuring 
shuffles arts, sciences 

T
URMOIL AND TRANSFORMATION 
defined college campuses in the 
r96os, and Minnesota was no ex
ception. Before changing mores 

and political activism sparked social up
heaval at the end of the decade, President 
0. Meredith Wilson's sweeping restructur
ing plan dramatically altered the Univer
sity's academic landscape. 

Approved in 1962, Wilson's plan sought 
to create "congenial academic neighbor
hoods" that strengthened collegiality 
within academic departments and col
leges. To promote collaboration, Wilson 
brought together divergent units that fo
cused on related disciplines. 

IT dean Athelstan Spilhaus favored the 
new structure. "This [reorganization] is 
just sensible, because the sciences are all 
so related that you can't divide them into 
separate fields," he said at the time. 
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As part of the plan, astronomy, geology, 
and physics were transferred to IT from 
the College of Science, Literature, and the 
Arts (SLA). Two other SLA departments, 
zoology and botany, became part of the 
newly formed College of Biological Sci
ences (CBS). 

The most controversial move-consoli
dating the SLA and IT math depart
ments-presented Wilson with a dilem
ma . 

"The alternative was to maintain two 
departments at tremendous expense with 
a great deal of duplication and to allow 
the continued fostering of not only com
petition but also anger among scholars 
who ought to be friends," he later re
called. 

"There was no conceivable way, given 
how I understood modern science to be 
developing, that I could take mathematics 
out of the Institute of Technology, and 
there was no comfortable way, given my 
doctrine of liberal education, that I could 
take it out of [the arts college]. But I did ." 

More moves would follow, shifting eco
nomics from the business school into the 
arts college and transferring biochemistry 
from agriculture to CBS. 

As a result of the reorganization, in 
1963 the College of Science, Literature, 
and the Arts became the College of Liber
al Arts, offering work in the humanities, 
social sciences, and fine arts. But in that 
incarnation, the arts college is incom
plete, according to retired mechanical en
gineering professor Warren Ibele, who 
served as dean of the Graduate School 
from 1975 to 1983. 

''As I understand how liberal arts col
leges operate or should operate, I think 
that they lost something when they lost 
the voice of science from their midst," he 
says. "I think it added a much-needed, 

There was nc 
that I could take math out o 

given my doctrinE 

valuable counterbalance, or governor, or 
stabilizing influence to offset those that 
are more given to excursions for one rea
son or another." 

Critics of Wilson's plan also feared that 
students in scientific and technical disci
plines would lack background in the lib
eral arts. To address that concern, Wilson 



onceivable way, given how I understood modern science to be developing, 
he Institute of Technology, and there was no comfortable way, 
fliberal education, that I could take it out of [the arts college]. But I did. JJ 

initiated University-wide distribution re
quirements to ensure that everyone who 
earned a bachelor's degree received a lib
eral education. "Being educated meant 
more than being a great chemist or com
puter specialist," he said. "It meant know
ing something about our literary tradition 
and our historical tradition." 

Forty years later, it's clear that Wilson's 
bold plan succeeded in strengthening the 
University's science and technology pro
grams, says IT dean H. Ted Davis. 

"Our structure is unique," says Davis. 
"Bringing together science and engineer
ing [in one college] has fostered interdis
ciplinary collaboration because we don't 

have the structural barriers between engi
neers and scientists that you find at other 
universities. There's tremendous synergy 
among the faculty and students, and that's 
a real strategic advantage." • 

Text adapted from The University of Minnesota, 1945· 

2000 by Stanford Lehmberg and Ann Pfiaum. 
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• ITINERARY 

August 
16 UMAA Tour of the Stanford Linear Accelerator 

Center. 12:3D-3:3D p.m. Menlo Park. Tour followed 

by happy hour at Gordon Biersch Brewpub. 4:DD-

5:DD p.m. Palo Alto, California. $8 UMAA members, 

$1D nonmembers. RSVP both events by August 7. 

FFI cai14D8-592-2527 or 8DD-587-3884. 

October 
10 1 IT Public Lecture. 5:DD p.m. Walter Library. 

Nobel laureate Rick Smalley, Hackerman Professor 

of Chemistry and Professor of Physics at Rice Uni

versity, and Robert Gower [Chemistry Ph.D. '53). 

president of Carbon Nanotechnologies, Inc. Free. 

FFI call 512-525-8282. 

12 1 Homecoming. 8:DD a.m. Pancake Breakfast, 

McNamara Alumni Center. 1:3D p.m. Gophers vs. 

Northwestern Wildcats. FFI call 512-525-8282. 

25 1 IT Public Lecture. 5:DD p.m. McNamara Alum

ni Center. Lt. Col. [USAF] Duane Carey [Aerospace 

'81, M.S. '82). NASA astronaut. Free. FFI call 512-

525-8282. 

November 
13 1 IT Mentor Program Orientation. 5:DD p.m. 

Radisson Hotel Metrodome. FFI call 512-525-

8282. 
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