


Case Corporation is a $5 billion worldwide designer and manufacturer of agricultural 
and construction equipment. Challenging and creative Engineering positions are 
available at the following locations: Fargo, ND; Chicago & East Moline, IL; 
Racine, WI; Wichita, KS; Burlington, lA; and Phoenix, AZ. 

Qualified Engineers are invited to apply in the following areas: 

• Drivetrain Design & Test 
• Hydraulic Design & Test 
• Electrical/Electronic Design & Test 

• Implement Design & Test 
• Product Platform Design & Test 

• Cab Design & Test 
• Materials Engineering 
• Advanced Manufacturing Engineering 
• Reliability Engineering 
• Product Evaluation 

Requirements include a BS/MS in Agricultural/Mechanical/Electrical/Industrial 
Engineering; previous experience in product development/manufacturing desired. 
Candidates must possess strong written and oral communication skills and have the 
ability to work in a team environment. We offer world-class benefits and compensation 
in an environment that promotes innovation and growth. 

Please send your resume to: 
Case Corporation 
UM-IT 
P.O. Box 3249 
Oak Brook, IL 
60522-3249 
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LETTERS 

Remembering Piccard 
T

HE ARTICLE "UP, UP, AND AWAY" 

in the Fall 1998 issue of Inventing 
Tomorrow described Professor Jean 

Piccard's work in high-altitude ballooning 
but gave very little attention to his other 
activities. Two recollections are still vivid in 
my mind. 

I took his course in Physics of the At
mosphere in the Winter 1949 term. The 
classroom was in the old armory. The heat
ing controls in the building were erratic at 
best. On some days the classroom was op
pressively warm. 

On one such day I was seated in the 
back row, just in front of a blackboard on 
the back wall. The student next to me 
dozed off. Suddenly, Professor Piccard 
threw a piece of chalk so accurately and 
with such velocity that it shattered against 
the blackboard just above the student's 
head. You may be sure we all stayed awake 
thereafter. 

The professor was a large man, but not a 
heavyset one. Some students described him 
as rawboned. He was often seen striding 
across the campus with his hands clasped 
behind his back, his mind deep in thought. 

It was common knowledge among the 
student body that at such times he would 
walk through hedges without slowing or 
giving any evidence of noticing that the 
hedges were even there. 

The head of the aeronautical engineer
ing department, Professor John Akerman, 
was known to tease Professor Piccard 
about the behavior at meetings of the stu
dent section of the Institute of Aeronauti
cal Sciences (now the AIAA). Truthfully, I 
never witnessed this behavior, and never 
found a student that had seen it, but the 
legend was pervasive. 

PALMER HANSON, JR. 

Class of 1950 
Largo, Florida 

Kudos to U 

l
AM RARELY STRUCK BY PUBLICA

tions that cross my desk. Many are, in 
some way, pretty dreadful. 
Imagine my delight at your latest issues 

of Inventing Tomorrow-totally accessible 
to nonscientists like me, interactive with 
World Wide Web addresses at the end of 
each article, well-written, good art, and 
easy to read. Thank you! 

MARCIA FLUER 

Former Director, University Relations 

Correction 
The photographs of Benjamin Sharpe and 
Kale Johnson ("Dual Degrees;· Fall1998) 
should have been attributed to photogra
pher Jayrne Halbritter. 

Inventing Tomorrow welcomes letters from 

readers. Share your memories of campus 

life, tell us about your activities, react to a 

story, or tell us what you think about a par

ticular Issue. Use the envelope in the center 

of this issue or address your letters to In
venting Tomorrow, 105 Walter Library, 117 

Pleasant Street SE, Minneapolis, MN 55455. 

You may also fax your letters to 612-626-7959 

or e-mail them to inventingtomorrow@it

dean.umn.edu. Letters may be edited for 

clarity or length. 

VISIT INVENTING TOMORROW ONLINE: 

www. it. u m n. ed u/i nve nt i ng 



BEHIND THE SCENES 

Contributors 
Joe Carlson, a journalism senior, is an editor at The Minnesota Daily and a news clerk at the St. Paul Pio
neer Press. He aspires to cover politics and public affairs at a major metropolitan newspaper. 

Jonathan Chapman is a senior in the Program for Individualized Learning, studying photography, jour
nalism, and visual communication. After graduating next summer, he intends to work as a commercial and 

journalistic photographer. 

Jaime Chismar is currently pursuing an honors major in journalism and fine art, with minors in English 

and art history. Her photographs have appeared in several publications, including The Minnesota Daily and 

Minnesota magazine. Her work is also part of the permanent collection of the Salt Center for Documentary 
Field Studies. 

Brian Close, a journalism junior, is a staff reporter for The Minnesota Daily. 

Josh Dickey, a journalism senior, is an associate editor and columnist for The Minnesota Daily. 

Darlene Gorrili is a freelance writer and communications consultant in the Twin Cities. She received her 
bachelor's and master's degrees from the University and, in the 1980s, was editor of IT's previous alumni 

publication, ITems. 

Jayme Halbritter, a senior in the Program for Individualized Learning, is a staff photographer for The 
Minnesota Daily. His photographs have also appeared in Minnesota magazine. 

Robin Huiras, a journalism senior and Spanish minor, is the freelance coordinator at The Minnesota Daily 
She also works at La Prensa de Minnesota in St. Paul. She will graduate this spring. 

Jake Kapsner, an English senior, grew up in Duluth and now resides in Minneapolis, where he writes for 

The Minnesota Daily. He will graduate this spring. 

Jim Martyka (Journalism '98) is a reporter for City Business and the Twin Cities affiliate for Street & 

Smith's Business journal, and is a freelance reporter for Twin Cities Revue and other local publications. 

Sascha Matuszak is a senior in international relations, political science, and journalism. He is originally 

from Frankfurt, Germany. 

Scott Romsa, is a a senior in the Program for Individualized Learning, studying photography, advertising, 

and Spanish. The arts and entertainment photography editor at The Minnesota Daily, Romsa plans to pur

sue a career in entertainment and travel photography. 

Andrew Tellijohn (Management '97) is a reporter at the Minneapolis-based Star Tribune. He does free

lance writing and reporting in his spare time. 

Susan Wagner has 15 years experience in graphic arts. She is currently employed by the School of Music 
at the University. 

Carolyn Wavrln is administrator of University Bands. 

Judy Woodward is a librarian with the Ramsey County Public Library who also contributes to several 

local publications. She lives in St. Anthony Park and gets many of her best ideas for articles from her hus
band, a professor of astronomy. 
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Alumni support of the Universiry's Annual Fund is at an all time 
high. For students, that translates into smaller classes, more 
scholarships, a user-friendly campus, and a sense of communiry. 
Your support helps create a positive student experience and a 
stronger Universiry-and that's something that benefi ts all of us. 

The 1997-98 Annual Fund raised over $ 1.6 million for the front 
lines of the Universiry- 44% more than the previous year. 
Each year, your generous support makes a profound impact on 
scholarships, program enhancements, research advances, and 
classroom improvements. 

While last year's success is reason to celebrate, there is much 
work to be done. When you are contacted this fall, please give 
generously to the Annual Fund. Let's keep the momentum going! 

THE ANNUAL FUND FOR A GREAT UNIVERSITY 

Universiry of Minnesota Foundation • 1300 Sourh Second Street, Suire 200 • Minneapolis, M 55454-1029 • 612-624-3333 or 800-775-2 187 



FROM THE DEAN 

Staying ahead of the curve 
COMPUTERS PLAY AN INCREAS-

ingly important role in education. 

However, as anyone who owns a 

personal computer can attest, the 

pace of technology often outstrips 

the ability to pay for it. 

Keeping up with technology is especial
ly important for IT if we are to maintain our 
position as a world-class educational insti
tution. Our students expect-and deserve
access to state-of-the-art computing facili
ties. 

In the early 1990s, it became clear that 
the funding and support that the Universi
ty provided to all its colleges for computing 
services was no longer adequate to meet 
the special demands of educating students 
in science, mathematics, and engineering. 

In response, IT brought together stu
dents and faculty from each of its programs 
to find a way to address the problem. This 

fall marks the fifth anniversary of their in
novative, democratic solution. 

The group decided to assess a fee to all 
IT students and to students from other col
leges who take computer-assisted IT cours
es. The funds collected through this fee are 
supplemented by existing allocations from 
the IT dean's office and from central Uni
versity funds. 

In keeping with the democratic process 
that led to the fee assessment, the dean's of
fice established a representative body of 
students and faculty-the IT Instructional 
Computing Committee-to manage and al
locate the funds. 

This year, as part of a three-year plan 
adopted in 1998, the funds raised from fees 
assessed to freshmen and sophomores are 
being used to introduce computers and 
computer-based tools in to the calculus, 
physics, and chemistry courses that all IT 
students are required to take. All told, these 
courses serve more than 3,000 students 
each year. 

The funds raised from fees assessed to 
upper division and graduate students
roughly $1.3 million-support five computer 
labs equipped with 348 state-of-the-art PCs, 
Macintoshes, and other workstations, as 
well as the technicians who maintain the 
labs and provide user support for more than 
8,000 student accounts each year. 

In addition, a portion of the upper divi
sion funds is allocated to individual depart
ments to meet their unique computing 
needs. In geology and geophysics, for exam
ple, the funds have been used to purchase 
computers and software that aid in the vi
sualization of geological formations. 

Of course, more and more students are 
purchasing their own personal computers, 
and we support that trend. However, the 
specialized hardware and software required 
for many courses-such as computer-aided 
design tools-are not available to individ

..,:~.....,..,.,...-- students because of cost, platform, and 
~;::::::;;::-]licensing restrictions. The public labs en-

sure that all students have access to these 
important tools. 

Although controversial when first pro
posed, the fees-and the democratic 
process that governs their use-have won 
widespread support from students and fac
ulty alike. The fee implementation is a re
markable success story and a fine example 
of how our students and faculty are work
ing together to keep IT at the forefront of 
educational excellence. 

ON THE SUBJECT OF INNOVATION, SEVER

al new programs are forthcoming or under
way. This fall , IT will launch a new environ
mental issues course for undergraduates 
that is expected to have broad appeal 
across the University. 

At the same time, IT will introduce a 
new minor in information technology de
signed to increase the number of people en
tering the workforce with some skills in in
formation technology. 

The digital technology initiative is mov
ing along well. Alexander Grosberg, a 
world-renowned biophysicist, has become 
the first hire for the Digital Technology 
Center. Two other offers are pending. 

The renovation of Walter Library is pro
ceeding on schedule. The dean's office will 
move into a temporary location in August 
1999. The science and engineering library 
collection will be relocated in December. 
Recent volumes will move to temporary 
space in Norris Hall, and older materials 
will be relocated to the new Minnesota Li
brary Access Center on the West Bank. The 
library is expected to reopen in 2001. 

As always, we will keep you apprised of 
these and other exciting new developments 
in the pages of Inventing Tomorrow. 

H. Ted Davis 
Regents' Professor and Dean 
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R E S E A R C H 

NSF Materials Research 
Science and Engineering 
Genter established in IT 
By Andrew Tellijohn 

T
HE NATIONAL SCIENCE FOUNDA

tion has awarded the University of 
Minnesota a four-year, $7.5 million 

grant to establish a new Materials Research 
Science and Engineering Center (MRSEC). 

"Our proposal had people behind it with 
a track record of working together as a 
team, co-advising students, and having a 
reputation for high-quality work;' says the 
center's director, Michael Ward. The Uni
versity's successful history of NSF-funded 
endeavors like the Center for Interfacial En
gineering also contributed to the proposal's 
success, he adds. 

According to Dean H. Ted Davis, most 
schools compete two or three times before 
receiving a materials research center. That 
the University was awarded one on the first 
attempt is recognition of the school's com
mitment to this area of research, he says. 

"This particular center fits into the 
strengths we have and the strengths we 
plan to add;' Davis says. "Our plan is to be
come one of the premier research centers in 
the United States. This is a national recog
nition of our strength." 

Although Ward is a professor of chemi
cal engineering and materials science, the 
program draws research faculty and stu
dents from other University departments, 
including chemistry, electrical engineering, 
mechanical engineering, physics, biomed
ical engineering, and biochemistry. The 
center also has established outreach pro-

in the upper Midwest, with a particular 
focus on tribal colleges and other under
represented sectors. 

The University and industry also con
tribute to the center's $3 million annual op
erating budget, which funds diverse areas of 
materials research. 

The microstructured polymers group, 
steered by chemistry professor Timothy 
Lodge, strives to synthesize novel polymers 
and identify their structural, chemical, and 
mechanical properties. A tissue engineer
ing group led by chemical engineering and 
materials science professor Robert Tran
quillo, aims to construct biocompatible, 
mechanically robust artificial tissues. The 
magnetic heterostructures group, led by 

physics professor 
Daniel Dahlberg, 
works to advance 
the understanding 
of magnetism and 
spin transport at in
terfaces-phenom
ena critical to new 
sensor and digital 
technologies. The 
center also provides 

resources for emerging research areas, such 
as porous materials. 

According to Ward, industrial partner
ships will play an important role in the cen
ter, where research could lead to new strate
gies for fabricating artificial arteries and 
developing biodegradable plastics. "Com
panies come to the center because its par
ticipants create new materials and knowl
edge relevant to their products;· he says. 

Education is also a key component of 
the center's mission. "The most important 
products of MRSEC are students who are 
well-versed in interdisciplinary materials 
research;' Ward says. 

FOR MORE INFORMATION visit the MRSEC web site 

grams designed to increase the awareness at www.mrsec.umn.edu. 

of materials research in four-year colleges 
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ALUMNI EVENTS 

IBM's Donofrio draws 
nearly 700; S& T banquet 
most successful ever 
By Paul Sorenson 

N
EARLY 700 ALUMNI AND FRIENDS 

of the Institute of Technology filled 
the Minneapolis Marriott Grand 

Ballroom to hear IBM executive Nicholas 
Donofrio, the featured speaker at the 1999 
Science and Technology Banquet. 

Donofrio, IBM's senior vice president for 
technology and manufacturing, presented a 
multimedia showcase of deep and perva
sive computing technologies and answered 
questions from the crowd. 

IBM has a long history of collaboration 
with and support for the University and IT. 
Its contributions-including cash gifts, re
search grants, equipment gifts, and techni
cal support-are valued at more than $25 
million. 

The April13 event-a fundraiser for the 
IT Alumni Society Scholarship Fund-also 
featured remarks by University president 
Mark Yudof, Dean H. Ted Davis, and ITAS 
president Richard Hedger. 

According to Kris Kosek, IT's director of 
alumni relations, the 1999 banquet was the 
most successful ever, raising more than 
$10,000 for student scholarships. 

FOR MORE INFORMATION visit the IT Alumni Soci

ety web site at www.it.umn.edu/ itas. 



DIGITAL TECHNOLOGY 

Biophysicist Grosberg 
is first of 10 new digital 
technology faculty 
By Mark Stewart 

B
IOPHYSICIST ALEXANDER GROS

berg is the first of 10 new professors 
to join the University faculty as part 

of the Digital Technology Initiative. 
Grosberg earned a Ph.D. in physics from 

the P. L. Kaptisa Institute for Physical Prob
lems, Moscow, in 1975, and a Doctor of Sci
ences from Moscow State University in 
1982. He is an expert in the theoretical 
physics of biopolymers, which includes 
DNA protein folding and evolution, het
eropolymers, phase transitions, knots, and 
the statistics of DNA and protein se
quences. His hiring strengthens the biolog
ical sciences in the Institute of Technology 
and helps bridge the Digital Technology Ini
tiative with the Molecular and Cellular Biol
ogy Initiative. 

According to Dean H. Ted Davis, both 
initiatives are attracting top-notch scholars 
like Grosberg. 

The Digital Technology Center will pro
vide a stronger focus for the University's 
technology initiatives, says Davis. To be lo
cated in the renovated Walter Library, the 
center will house several of the University's 
existing programs, including the Minneso
ta Supercomputing Institute, the Laborato
ry for Scientific and Engineering Computa
tions, the Science and Engineering Library, 
and workspace for faculty from several 
schools and colleges. 

The center will also bring together digi
tal technology experts from around the 
University to foster cooperative, interdisci
plinary collaborations between the Insti
tute of Technology and other colleges and 
between the University and the greater 
community. 

Davis expects to fill the other nine posi
tions-including director of the Digital 
Technology Center-by the end of the 
1999-2000 academic year. 

FOR MORE INFORMATION visit IT's Digital Technol

ogy and Walter Library renovation web site at 

www.it.umn.edu/ walter. 

PUBLIC LECTURES 

Motorcycle event draws 
nontraditional crowd 
to IT Public Lecture 
By Paul Sorenson 

L
EATHER CHAPS AND POCKET PRO

tectors distinguished the unlikely 
mix of bikers and science buffs who 

filled Willey Hall to hear motorcycle enthu
siast and University of Arizona physicist 
Charles Falco discuss "The Art and Science 
of the Motorcycle." 

The event, part of the Institute of Tech
nology Public Lecture series, was planned 
because of its broad and unconventional 
appeal, says Kris Kosek, IT's director of 
alumni relations and coordinator of the lec
ture series. 

Falco, chairman of condensed matter 
physics at Arizona, served as curatorial ad
visor to the Guggenheim Museum's ''Art of 
the Motorcycle" exhibition, which set at
tendance records in New York last year. 
Now in Chicago, the exhibit is scheduled to 
tour Germany, Spain, and Italy. 

In his lighthearted presentation, Falco 
mixed technological history and sociology 
as he displayed media images of motorcy
cles on an overhead projector. 

"Watching the development of motorcy
cles is watching the development of materi
als technology;· he told the crowd. 

For example, he said, the cradle-style 
frames of the late 1800s arose from the in
vention of seamless steel tubing. Welding 
techniques and new plastics invented dur
ing World War II enabled more complex de
signs. And in the 1980s, carbon fiber com
posites led to the development of 
lightweight fenders and body parts. 

Before and after the presentation, Falco 
and the crowd perused a makeshift motor
cycle showroom featuring motorcycles and 
related paraphernalia from local collectors 
and dealerships. 

The event was co-sponsored by the 
School of Physics and Astronomy. 

FOR MORE INFORMATION visit the IT web site at 

www.it.umn.edu. 
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FACULTY HONORS 

Marshal Nathan elected 
to prestigious National 
Academy of Engineering 
By P aul Sorenson 

E
LECTRICAL AND COMPUTER ENGI

neering professor Marshal Nathan is 
the latest Institute of Technology 

faculty member to be honored with election 
to the National Academy of Engineering. 

Nathan was recognized for his work in 
semiconductor lasers, which began at IBM 
nearly 40 years ago. As an engineer for the 
company in the 1960s, he helped develop 
the laser systems used in CD players, super
market bar code scanners, and fiber-optic 
telephone systems. 

Nathan earned a doctoral degree in ap
plied physics from Harvard University in 
1958. After 30 years in industry, he joined 
the University of Minnesota faculty in 1987. 
His current research focuses on high-speed 
electronic and optoelectronic devices. 

Election to the National Academy of En
gineering is among the highest professional 
distinctions accorded an engineer. Nathan, 
who also holds the Centennial Chair in Elec
trical and Computer Engineering, is the 
25th IT faculty member to earn the honor 
since 1969. He will be inducted into the 
academy with 79 other engineers in October. 

FOR MORE INFORMATION visit the National Acad

emy of Engineering web site at www.nae.edu. 

ALUMNI EVENTS 

Best -selling biographer 
Goodwin to headline 
U MAA Annual Meeting 
By M ark Stewart 

B
EST-SELLING PRESIDENTIAL BIO

grapher and political commentator 
Doris Kearns Goodwin will speak at 

the 1999 University of Minnesota Alumni 

SPRING 1999 INVENTI N G TOMOR RO W 

Association (UMAA) Annual Meeting and 
Celebration on Wednesday. June 2, in 
Northrop Auditorium. 

"Shared Memories: The Lessons of His
tory" will touch upon Goodwin's experi
ences writing biographies of presidents 
Lyndon Johnson , John F. Kennedy, and 
Franklin Roosevelt, and the process in
volved in writing Wait Till Next Year, a 
memoir of growing up in the 1950s and her 
love of the Brooklyn Dodgers. 

''All of [the stories] have some echo in the 
present daY:' insists Goodwin. "Either when 
you're talking about Roosevelt's ability to 
communicate to the country at large in a 
way that moved people to common action, 
something that seems rarer today, or Lyndon 
Johnson's skill with the Congress and then 
his failure with Vietnam, or Kennedy's abili
ty to inspire people to go into the Peace 
Corps. What did all those things mean and 
what would be possible today if we had those 
kinds of talents still there?" 

Goodwin is author of four best-selling 
books, including No Ordinary Time: Frank
Lin and Eleanor Roosevelt: The Home Front 
in World War II, which won the 1995 
Pulitzer Prize in history. She holds a Ph.D. 
in government from Harvard University 
and taught there for 10 years. She also was 
an advisor to Presi
dent Lyndon John
son and helped him 
prepare his mem
oirs. She is a fre
quent political ana
lyst on PBS and 
NBC news pro
grams and was both 
an advisor and on-

air commentator for the Ken Burns docu
mentary The History of Baseball. 

FOR MORE INFORMATION about the 1999 UMAA 

Annual Meeting, call 612-624-2323 or 1-800-UM

ALUMS or visit the UMAA web site at 

www.umaa.umn.edu. 

NATIONAL RANKINGS 

IT rises in U.S. News 
ranking of graduate 
engineering programs 
By Paul Sorenson 

T
HE INSTITUTE OF TECHNOLOGY IS 

among the nation's top 20 engineer
ing schools, according to a recent 

evaluation by U.S. News and World Report. 
The magazine ranked IT number 20 

among the 221 graduate engineering pro
grams in the United States, up from num
ber 29 in 1997. 

The magazine also published separate 
rankings of programs in mathematics, 
chemistry, geology, physics, and several en
gineering specialties. Most IT programs 
ranked among the top 25 in each of those 
categories, with chemical engineering, ap
plied mathematics, and mechanical engi
neering among the top 10 in their respec
tive disciplines. 

According to Dean H. Ted Davis, the col
lege and its programs rank even higher in 
the more rigorous academic evaluations 
published by the National Research Council 
and the Princeton Review. 

All of the college's engineering programs 
rank among the top 20 in the most recent 
rankings by those two groups, notes Davis. 
IT's programs in chemical engineering and 
mechanical engineering were ranked num
ber one and number eight, respectively. 

In addition, the Princeton Review named 
IT's programs in physical and inorganic 
chemistry as the best in the nation. 

The three evaluations use different cate
gories and criteria to determine rankings, 
says Davis. Details are available online. 

FOR MORE INFORMATION visit the IT web site at 

www.it.umn.edu 



MAY 3-7 
IT Week. A weeklong celebration of science and 

engineering. Call 612·626·1552. 

MAY4 
Unveiling of the 1999 Formula SAE Car. 3 p.m., 

Northrop Mall. Call 612·626·9354. 

MAY 5 
Unveiling of Au~ra 4, the 1999 Solar Vehicle 
Project. 11 a.m. ,'' Northrop Mall. Call 612·626·9354. 

MAY7 
Physics Force. A lively group of physics faculty 
demonstrate the fun side of science. Noon and 7:30 
p.m., Northrop Auditorium. Call 612·624·7375. 

IT Parents Organization Picnic. Join parents, 
students, and faculty members for a fun-filled pic· 
nic on Northrop Mall. Call 612·626·8282. 

MAY 11 
Chicago Area Alumni Group Gathering. Time 
and location to be announced. Call 847·491-1799 

MAY 17-18 
23rd Van Vleck Lecture Series. Nobel Laureate 
Douglas Osheroff, a professor of applied physics at 
Stanford University, presents "Superfluidity in Heli· 
um Three" and "The Importance of Interactions Be
tween Thermally Active Defects in Amorphous 
Solids at Low Temperatures." 4 p.m., 150 Tate Lab
oratory of Physics. Call 612-624-7375. 

MAY 20 
Biomedical Technology: Miracles or Mad
ness? The 1999 Honeywell Sweatt Lecture fea
tures bioethicist Arthur Caplan of the University of 
Pennsylvania. 5 p.m., 3-210 EE/ CSci. Call 612-624-
5747 

MAY 21-22 
Geology and Geophysics 125th Anniversary 
Celebration. Various events throughout the 
week. Call 612·624·1333. 

MAY 21 
Formation of the Planets: A Science in Its 
Adolescence! A lecture by George Wetherill of 
the Carnegie Institution. 3:30 p.m., 150 Tate Labo

ratory of Physics. Call 612-624-7375. 

MAY 24 
Biomedical Engineering Society Career Fair 
and Symposium. 9 a.m., Basic Sciences and Bio
medical Engineering Building. Call 612-624-6660. 

JUNE 2 
UMAA Annual Meeting. A celebration for alumni 
and friends of the University featuring Doris Kearns 
Goodwin, Pulitzer Prize-winning author, presiden
tial biographer, political commentator, and baseball 
fan. 5 p.m., Northrop Auditorium. Call 612-624-2345 

JUNE 10 
IT Alumni Society Annual Meeting. A dinner 
cruise on Lake Minnetonka. Call 612-626-8282 

JUNE 23-25 
The Chemistry of Biotic Interaction. A three
lecture series encompassing the role of chemistry 
in phyletic dominance; sexual attraction and selec
tion; and exploring and conserving biodiversity. 4:15 
p.m. Room to be announced. Call 612-624-6000. 

JUNE 26-JULY 1 
American Peptide Symposium. Research on 
the chemistry structure and biology of peptides 
and proteins. About 1,500 scientists attending. Min
neapolis Convention Center. Call 612-625-8215. 

JULY 11-16 
Ninth International Conference on Biologi
cal Inorganic Chemistry. Hyatt Regency Min
neapolis. Call 612-625-3775. 

FOR MORE INFORMATION and late-breaking 

events, visit the Campus Events web site at 

http:/ / events. tc.umn.edu 

ONGOING EVENTS 

The following departmental seminars and 

colloquia meet weekly throughout the aca

demic year. Call or check the Web for details. 

Aerospace Engineering & Mechanics 
Fr idays, 2:30 p.m., 209 Akerman Hall 

612-625-8000 or www.aem.umn.edu 

Astronomy 
Fridays, 3 p.m., 131 Physics 

612- 624-0211 or ast1.spa.umn.edu 

Biomedical Engineering 
Tuesdays, 3:30p.m., 108 MechEng 

612-624-9603 or www.bme.umn.edu 

Biosystems & Agricultural Engineering 
Fridays, 1:30 p.m., 106 BioAgEng 

612-625-7733 or www.bae.umn.edu 

Chemical Engineering and Materials Science 
Tuesdays, 1:25 p.m., 875 Amundson Hall 

612-625-1313 or www.cems.umn.edu 

Chemistry 
Mondays/ Fridays, 4:15 p.m., 331 Smith Hall 

612- 624-6304 or www.chem.umn.edu 

Civil Engineering 
Fr idays, 1:10 p.m., 210 Civil Eng 

612-625- 5522 or www.ce.umn.edu. 

Computer Science & Engineering 
Mondays, 2:30p.m., 3-125 EE/ CSci 

612-625- 4002 or www.cs.umn.edu 

Electrical & Computer Engineering 
Thursdays, 3:35 p.m., 108 MechEng 

612- 625-2855 or www.ee.umn.edu 

Geology & Geophysics 
Thur sdays, 3:30 p.m., 110 Pillsbury Hall 

612-624-1333 or www.geo.umn.edu 

Mathematics 
Daily, var ious times and locations 

612-626- 0230 or www.math.umn.edu 

Mechanical Engineering 
Wednesdays, 3:25 p.m., 108 MechEng 

612- 625-8000 or www.me.umn.edu 

Physics 
Wednesdays, 4 p.m., 131 Physics 

612- 624-7886 or www.spa.umn.edu 

Solid & Continuum Mechanics 
Tuesdays, 1:30 p.m., 227 Akerman Hall 

612-625-3072 or www.aem.umn.edu 
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APPOINTED Dan Ab~rle (~echani-

cal Eng~neer~ng '91), 

as a senior design engineer at Gunderson, Inc., 

Portland, Oregon • Professor Robert Carr 

(chemical engineering and materials science), to 

the National Research Council's Associateship 

Programs review panel in Washington, D.C., Feb

ruary 25-26 • Jingtao (Jimmy) Feng (Mechanical 

Engineering '95), as associate professor of me

chanical engineering at the Levich Institute of the 

City University of New York • Professor Bert 

Fristedt (mathematics), as a member of the 

Academy of Distinguished Teachers. • Professor 

Robert Gehrz (astronomy), as president of the 

American Astronomical Society • Associate Pro

fessor Bradley Nelson (mechanical engineering), 

as an editor for the Journal of Micromechatron

ics • Professor Leonard Kuhi (astronomy), as 

chairman of the board 

of directors of the As

sociation of Universi

ties for Research in 

Astronomy, in July 1998 

• Robert Lund (Archi

tecture '81), as a mem

ber of the American In

stitute of Architects • 

Regents' Professor L. 

• • Hayes 

E. "Skip" Scriven (chemical engineering and ma

terials science), as an editorial correspondent of 

Chemical Heritage, the news magazine of the 

Chemical Heritage Foundation. 

A'WARDED a Louise T. Dosdall Fel-
ft lowship, to Natalia Carul-

la (chemistry) • a three-year, $634,000 NSF High 

Performance Algorithms for Electronic Materials 

Grant, to Professor James Chelikowsky (chemical 

engineering and materials science) and Professor 

Yousef Saad (computer science) • the 1998 An

toine M. Gaudin Award of the SME, to Fernando 

Concha (Mineral Resources '68), for his contribu

tion to the theory of sedimentation and its appli

cation to the thickeners and hydrocyclones • the 

American Chemical Society's Medicinal Chemistry 

Division 1998-99 Graduate Fellowship, to Amy 

Dounay (chemistry) • 

the Distinguished 

Teaching Award of the 

Academy of Distin

guished Teachers, to 

professors Arthur Erd

man (mechanical engi

neering), Maria Gini 

(computer science and 

engineering), and War

ren lbele (mechanical engineering) • the Out

standing Student of the Year Award for the Uni

versity of Minnesota ITS Institute, to Alec 

Gorjestani (mechanical engineering) • an $85,000 

Army Research Laboratory grant, to Associate 

Professor Caroline Hayes (mechanical engineer

ing) and co-principal investigator Patricia Jones 

of the University of Illinois for their work in in

telligent decision support tools, Fox and Co Raven 

• a DuPont Young Professor Grant, to Assistant 

Professor Marc Hillmyer (chemistry) • a 1998 NSF 

Career Award for "Experimental Studies of Man

tle Melting," to Assistant Professor Marc 

Hirschmann (geology and geophysics) • an NSF 

grant for "Collaborative Research: Melting and 

Mass Transfer in the Central American Arc," to 

Assistant Professor Marc Hirschmann and Pro

fessor Larry Edwards (geology and geophysics) • 

NASA and NSF grants for research in "Major 

Equipment for High-Resolution 3-D Imaging of 

Deformation" and "Evolution of Melt Distribution 

during Deformation of Partially Molten Mantle 

Rocks," to Professor David Kohlstedt (geology 

and geophysics) • a TAP PI Foundation grant to 

develop preemptive process control strategies 

for the pulp and paper industry using surrogate 

measurements, to Assistant Professor Perry Li 

(mechanical engineer

ing) and Professor Shri 

Ramaswamy (wood and 

paper science) • the 

Aneesur Rahman Prize 

for significant scholar

ly contributions to a 

field of research by an 

advanced graduate 

student in physics and 

1 0 SPRING 1999 INVENTING TOMORROW 

astronomy, t o Robbie Dohm-Palmer (astronomy) 

• an NSF grant to study "Polymerization Cataly

sis, Block Copolymers, and Nuclear Magnetic 

Resonance Characterization of Polylactide," to 

assistant professors Marc Hillmyer and Eric 

Munson (chemistry). 

HONORED Regents' Professor 

Rutherford Aris (chemi

cal engineering and materials science), with an 

honorary doctorate from the National Technical 

University of Greece, Athens • Professor Saifal

lah Benjaafar (mechanical engineering), with the 

1998 II E Transactions Best Paper Award for his 

paper "Scope vs. Focus: Issues of Flexibility, Ca

pacity, and Number of Production Facilities" • 

Associate Pr ofessor Robert F. Cook (chemical en

gineering and materials science), with the 

Richard M. Fulrath 

Award of the American 

Ceramic Society • as

sistant professors Paul 

Crowell (physics and 

astronomy), Mats Per 

Erik Heimdal (computer 

science and engineer

ing), Marc Hirschmann 

and Associate Profes

sor Bradley Nelson (mechanical engineering), 

with 1999-2001 McKnight Land Grant Professor

ships. • Professor Gary Gray (chemistry), with a 

1999 Brasted Award for Excellence in College 

Chemistry Teaching from the Minnesota section 

of the American Chemical Society • J. Herbert 

Johnson (Electrical Engineering '51), with an Out

standing Service Award by the Electric Machines 

Committee ofthe IEEE Industry Applications So

ciety • Thomas 

Krzewinksi (Civil Engi

neering '73), with the 

American Society of 

Civil Engineers' 1998 

Harold Peyton Award 

for Cold Regions Engi

neering • Professor 

Chris Macosko (chemi

cal engineering and 

materials science), with the Pel Award for his 

contributions to applied polymer chemistry • 

Professor Peter McMurry (mechanical engineer

ing), as a Fellow of the American Association for 

the Advancement of Science and as advisor to 

the Environmental Protection Agency's Clean Air 

Science Advisory Panel • Professor Katsuhiko 

Ogata (mechanical engineering), with the 1999 

John R. Ragazzini Education Award of the Ameri

can Automatic Control Council • Associate Pro-



fessor Mark Person 

(geology and geo

physics), as a Fellow of 

the Geological Society 

of America • Robert 

Rosene (Civil Engineer

ing '45, M.S. '48) and 

Russell Susag (Civil En

gineering '56, M.S. '65), 

with the Distinguished 

Engineer Award of the Minnesota Society of Pro

fessional Engineers • professors Mikhail Shifman 

and Arkady Vainshtein (physics), with the Ameri

can Physical Society's 1999 J.J. Sakurai Prize for 

Theoretical Particle Physics • Professor Mark 

Snyder (civil engineering), as Educator of the 

Year, by the American Concrete Paving Associa

tion • Pr ofessor Ephriam Sparrow (mechanical 

engineering), with the Donald Q. Kern Award for 

career contributions to the field of applied heat 

transfer • Professor Kim Stelson (mechanical en

gineering) and his Ph.D. student Wei-Ghing Sun, 

with the 1997 Journal 

of Dynamic Systems, 

Measurement and Con

trol Best Paper Award 

for "System Identifica

tion and Adaptive Con

trol of the Multi-Axis 

Bending and Twisting 

Process." • Professors 

Robert Tranquillo and 

Matthew Tirrell (chem

ical engineering and materials science), as Fel

lows of the American Institute for Medical and 

Biological Engineering • Professor John Weaver 

(chemical engineering and materials science), as 

chief judge of the National Science Talent Search 

Award for Singapore's National Science and Tech

nology Board • Postdoctoral associate Dimitrls 

Xirouchakis (geology and geophysics), with the 

1998 Ktenas Award in Mineralogy from the Acad

emy of Athens for his paper "Equilibria among Ti

tanite, Hedenbergite, Fayalite, Quartz, Ilmenite, 

and Magnetite: Experi

ments and Internally 

Consistent Thermody

namic Data for Titan

ite" • Robert Yourzak 

(Civil Engineering '69), 

with a scholarship in 

his name established 

by the Minnesota 

Chapter of the Project 

Management Institute. 

FAST FORWARD 

A new generation of 
high flying balloonists 
THE NEPHEW OF AEROSPACE PIONEERS JEAN 

and Jeannette Piccard ("Up, Up, and Away," Fall 

1998) has become the first man to circumnavi

gate the world in a balloon. 

Bertrand Piccard, 41, a Swiss doctor who 

specializes in psychiatry, and Brian Jones, 52, 

a pilot and balloon instructor, made the 

groundbreaking trip in 19 days, 21 hours and 

47 minutes. Piccard is the son of Jean Pic

card's twin brother, Auguste. In the 1930s, the 

brothers developed the first pressurized cab

ins for high-altitude flights. 

Bertrand Piccard and Jones launched 

their balloon on March 1 in the Swiss Alps. Pic

card told CNN that when the balloon landed 

March 21 in the Egyptian desert, he opened 

the gondola hatch, put his feet in the sand, 

and thought about Neil Armstrong, the first 

man to walk on the moon. 

"We were so happy to put our footprint 

back on the Earth," he said. 

FOR MORE INFORMATION, visit cnn.com/ TRAV

EL/NEWS/ 9904/ 08/ historic.bal/oon.ap/ 

Biodegradables get a boost 
THE INEXPENSIVE, BIODEGRADABLE, STARCH

based plastics developed by professors Mrinal 

Bhattacharya, Kim Stelson, and Vaughan 

Voller ("Perfecting Planet-Friendly Plastics," 

Spring 1998) were featured in an extensive on

line article on CNN.com. The article, posted in 

February, was prompted by coverage of the 

research in the Inventing Tomorrow. 

Personal rapid transit 
takes off at legislature 
THE PERSONAL RAPID TRANSIT TECHNOLOGY 

developed by Professor Emeritus J. Edward 

Anderson ("Taxi 2000," Fall1998) has attr acted 

renewed interest from several Minnesota 

cities. The Minnesota legislature is considering 

a bill that would appropriate an unspecified 

amount from the general fund to study the 

use of personal rapid 

transit and develop a 

plan to design and build 

the system. 

Five cities-St. Paul, 

Bloomington, Duluth, 

Rochest er and Minneton

ka-and the Univer sity of 

Minnesota are interested in becoming involved 

with this project. 

The bill defines personal rapid as "a sys

tem of small automated vehicles running on 

demand on elevated guideways that offer pas

sengers direct nonstop trips." If approved, 

the study will begin in the year 2000. 

FOR MORE INFORMATION, visit 

FOR MORE INFORMATION, visit cnn.coml www.revisor./eg.state.mn.usl cgi-

TECH/ science/ 9902101/p/astic.ennl index.html binl bldbill.pli'bilf=H2041.0&session=ls81 

REMEMBERED =~~::w (Me-

chanica! Engineering '30), who died February 7, 

1999 • Frank Bertelson (Mechanical Engineering 

'47) January 29, 1999 • Realto "Pat" Cherne (Me

chanical Engineering '29, Electrical Engineer ing 

M.S. '30) January 8, 1999 • Sigmund Jacobs 

(Chemical Engineering '33, Chemistry '52) Octo

ber 30, 1998 • Joanne Kleinhenz, (Mechanical En

gineering '76, M.S.'86) January 2, 1999 • Alvin 

Koenig (Electrical Engineering '50) April10, 1999 • 

Marilyn Milberg (Chemical Engineering '50) Octo

ber 29, 1998 • Edward Mueller (Mechanical Engi 

neering '41) November 24, 1998 • Bill Podas 

(Chemical Engineering '38) December 10, 1998 • 

Rodger Ringham (Aeronautical Engineering '42) 

April11, 1999 • Julius Twist (Civil Engineer ing '49) 

August 1998. 

SEND US YOUR ITEMS! Use the envelope in the 

center of this Issue, call 612-625-2562, or e- mail 

items@itdean.umn.edu. 
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The story behind the Blarney Stone, Plumb Bob, and IT Week 

H 
IDDEN AWAY IN THE BOWELS 

of Lind Hall, the hallowed Blarney 
Stone of the Plumb Bob honor so
ciety emerges only once a year to 
take its place as the centerpiece 

of the annual Institute of Technology Week 
celebration. 

Although many people see it prominent
ly displayed during the week's festivities, 
few know the history of the storied stone 
and Plumb Bob, the honor society responsi-
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BY ANDREW TELLIJOHN 

ble for the annual weeklong event. 
IT Week at the University began in 1914 

as a one-day celebration to honor St. 
Patrick, the patron saint of engineers. Engi
neering students at the University of Mis
souri originated the tradition earlier in the 
century to give themselves a holiday from 
spring classes. 

The custom soon spread across the na
tion, arriving in Minnesota with Professor 
George Priester, who brought it with him 

from the University of Iowa. 
Plumb Bob, the group charged with 

planning IT Week activities, began in the 
1920s as a group of World War I veterans 
who met weekly to study and discuss cur
rent events. The group took its name from 
an engineering tool used to plumb vertical 
lines in the field. Its original bylaws, written 
on a piece of scrap paper, spelled out the 
group's unusual membership requirements: 
a minimum grade point average of pi (3.14), 



PLUMB BOBBERS: Katie Ohotto, advisor Gail Fras

er, Catherine Shay, Aaron Heckel, and Jill Holewin

ski display the Blarney Stone. 

senior status, and a failed grade in a physics 
or five-credit math class. 

Over the next several decades, Plumb 
Bob evolved from a social organization to 
an honor society, dropping its peculiar 
membership requirements and building a 
strong tradition of service to IT and the 
University. 

But the organization hasn't lost its mis
chievous sense of humor. Many of the orga
nization's hijinks revolve around the Blar
ney Stone, which is said to have been 
unearthed during the construction of an 
early campus engineering building. Accord
ing to Plumb Bob president Aaron Heckel, 
the stone's significance lies in its inscrip
tion, "Erin Go Bragh;' which Plumb Bob 
members say translates to "St. Patrick was 
the first engineer:· 

During the society's early years, Plumb 
Bob members would carry the Blarney 
Stone out of hiding and display it on their 
float in the Engineer's Day parade. All of the 
engineers would pay tribute to the stone on 
this day and in return would be granted the 
highest of all honors-to kiss the Blarney 
Stone. At the end of the night, Plumb Bob 
members would return the stone to its hid
ing place. 

Each year, students from the University's 
School of Mines attempted to snatch the 
stone in the weeks before Engineering Day 
and to challenge Plumb Bob members to 
find it and rescue it before the celebration. 
This rivalry culminated in the 1930s with 
the miners' attempt to crush the stone at a 
local quarry. Fortunately, says Heckel, 
Plumb Bob members learned of this plot 
and replaced the true Blarney Stone with a 
fake. Much to the miners' chagrin, the sa
cred stone was safe. Indeed, markings on 
the rock in the Lind Hall office prove that it 
dates back more than 70 years. 

When the mining and engineering 
schools were merged into the Institute of 
Technology in 1935, the engineers struck up 
new rivalries with agriculture and forestry 
students on the St. Paul campus. 

By the 1940s, Engineering Day had 
grown to include an engineering queen and 
a parade through downtown Minneapolis. 
According to Roberta Cronquist (Chemical 
Engineering '47), who organized the 1947 

festivities, the celebration also evolved to 
include bigger and better pranks. 

"During our senior year, the ag students 
painted 'agriculture' in tar across the steps 
of main engineering [Lind Hall] on E-Day, 
so we retaliated by painting a big 'E' on the 
field in front of the agriculture building;· 
she recalls. "We thought we were so 
clever-until we got caught." 

In the 1950s, the celebration was ex
panded to become Engineering Week, and 
the pranks continued in full force. 

"One year, we cut a car in half and weld
ed it back together around a tree in front of 
the forestry building," recalls Robert 
Wahlstedt (Mechanical Engineering '55). 
"We got a lot of publicity out of that. The 
TV stations loved it." 

Those rivalries are all but dead now, a 
situation lamented by Heckel and Plumb 
Bob advisor Gail Fraser. The foresters' last 

THROUGH THE YEARS: Engineering students gath

er for a parade at the very first Engineers Oay 

celebration in 1914. Queen Chiffe Marx (Education 

'32) knights Wilfred Darling (Civil '32), who kneels 

before the Blarney Stone in 1932. Gordon Lipsey 

(Electrical Engineering '69) is dubbed St. Patrick 

during the Engineering Week festivities in 1969. 

attempt to steal the Blarney Stone occurred 
in 1992. 

However, the group's members have 
talked about resuming the mischief by kid
napping the forestry students' pride and 
joy, the Paul Bunyan head. 

"It's always kind of nice to have a feud;' 
Fraser quips. "It's fun:· 

Until the 1970s, the Blarney Stone was 
also used in a ceremony anointing the 
"Knights of St. Patrick," students who 
presided over the week's events. That tradi
tion has ended, but students participating 
in the IT Week Olympics still kiss the stone 
before their competitions. 

Engineering Week was eventually 
moved from its traditional March date to 
the more temperate month of May, a 
change that caused quite a stir on campus. 

IT WEEK continues on page 41 1> 

INVEN T ING TOMORROW SPRING 1999 1 3 





BY'f E 

POWERED BY THE 

HE STARTING GUN FOR THE 1999 WORLD SOLAR 

Challenge is months away, but a team of Institute 

of Technology students is already gearing up

minus an internal combustion engine-to race a 

solar-powered car across the Australian desert. 

BY li\COB KAPSNER • PHOTOS BY JONATHAN CHAPMAN 



While the 1,880-mile race from Darwin 
to Adelaide will be a first for members of 
the University's Solar Vehicle Project, de
signing and manufacturing a car from the 
ground up is nothing new. 

From a second-place finish in Sunrayce 
95 to a junior-class championship at the 
World Solar Car Rally in Japan in 1998, the 
University's solar car team has amassed an 
impressive list of accomplishments since 
its inception in 1990. Building upon the 
dedication and design principles that pow
ered three previous vehicles, a team of 33 
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undergraduates from nine majors is busy 
honing a new machine, Aurora 4. 

Team members say the fourth-genera
tion solar vehicle is technically superior to 
its award-winning predecessors, Aurora I. 
Aurora II, and Aurora3• Top speed for the 
515-pound Aurora 4 is 80 mph. The ma
chine's fiberglass chassis, equipped with a 
steel roll cage, has four wheels with dual hy
draulic disks in the front and regenerative 
braking in the rear. When the sleek, sliver
thin shell with solar panels is attached to 
the chassis, the car measures 17.6 feet long, 

6.5 feet wide, and 3 feet high. Remarkably, 
the vehicle will travel at 55 mph on 1,500 
watts, the same amount of power required 
to operate a hair dryer. 

In June, the Aurora 4 team will compete 
against similar vehicles from the nation's 
top 40 engineering schools in Sunrayce 99, a 
biennial 1,300-mile race across the United 
States. In a departure from the east-west 
route of previous races, Sunrayce 99 will 
travel down the East Coast from Washing
ton, D.C., to Orlando, Florida. In October, 
select team members will travel to Aus
tralia for the World Solar Challenge, a rigor
ous race with the world's solar vehicle elite. 

And although anticipation of these races 
hovers in the minds of the young engineers 
who've spent two years brainstorming, de
signing, and honing Aurora 4, they say that 
the experience of creating the car means as 
much as competing in the main event. 

The project is a labor of love, explains 
mechanical engineering senior Elizabeth 
Watkins. Team members don't earn money 
or course credit for their work; rather, they 
squeeze it into their schedules between jobs 
and classes, holing up in the team's Voca
tional and Technical Education Building 
workshop in the evenings and on weekends. 

Watkins co-manages the project with 
mechanical engineering senior Kevin 
Grotheim, another veteran of the Aurora3 
team. Like members of the earlier team, 
Watkins says, many current participants 
devote 30 or more hours to the project each 
week. Some work as many as 60 or 70. 

The motivation, explains electrical engi
neering sophomore Matt Tilstra, is an op
portunity to build dynamic, hands-on skills 
that cannot be learned in a classroom. 

"This project is really preparing us for 
the work force-the real world-because 
we're working across disciplines in groups." 

The team is divided into working groups 
that focus on the car's major systems
aerodynamics, electrical, mechanical, solar 
array, and strategy. The success of the proj
ect depends on effective collaboration 
within groups as well as among them, says 
Watkins. 

Learning to listen to and respect one an
other's ideas has been a valuable experi
ence, adds Tilstra. "Rather than assuming a 
mechanical engineering student doesn't 
know anything about electrical systems, 



you might find that a person with a differ
ent background has a great idea that you 
wouldn't have thought of." 

Of course, the project is more than a 
learning experience, says Tilstra. "It's fun. 
Until you actually work on the car, you don't 
realize how exciting it actually is. Once you 
start getting involved in it, you get hooked. 

"You don't have many opportunities to 
work on something like this anywhere else:· 

THE ELECTRICAL TEAM MUST ENSURE 

that the car's electrical systems meet the 
minimum requirements for street-legal ve
hicles, which include having operational 
turn signals, hazard and brake lights, and a 
horn. The team also hones the telemetry 
system, which tracks how much energy has 
been used and assesses the vehicle's future 
energy needs. 

"There's nothing flamboyant in the car;' 
says Tilstra. "It's a very practical design ap
plication. If we really need something, the 
team evaluates the change to see how we 
can make it as efficient as possible and still 
be as functional as possible. 

"The car has a limited amount of power 
available. Once we start racing, we're only 
allowed to use power from the sun, and we'd 
like as much of that power as possible to go 
to the motor itself;' Tilstra explains. Be
cause some power must be routed to the 
display, telemetry system, and onboard 
computer, the electrical team has to consid
er multiple power draws when designing 
the vehicle's circuitry. 

"When you do a lot of this in lab, you 
never worry about where you're going to get 
your power from. You have an unlimited 
supply;' he says. 

This year the electrical team has isolat
ed its systems from the car's other compo
nents to prevent a computer or telemetry 
problem from affecting the vehicle's per
formance. In addition, Aurora 4's onboard 
computer will provide faster, more accurate 
updates. 

"If we do our job and design the teleme
try system right, the driver's job is easier;' 
says Tilstra. "He or she won't have to relay 
information back to the chase van every ten 
minutes, as in the past:' 

Instead, the telemetry system will track 
the vehicle's energy usage, which will be 
used to project energy requirements. The 

onboard computer will transmit that infor
mation to the rest of the team, allowing the 
driver to focus on the road. 

THE MECHANICAL TEAM IS RESPONSIBLE 

for designing and creating the Aurora 4's 
chassis, frame, and other mechanical sys
tems. 

The goal of the 13-member mechanical 
team is to make "a light, maneuverable ve
hicle that can withstand 4,000 miles of rac
ing and 4,000 miles of testing;' says senior 
Ryan Gaida, who co-leads the team. A life
long fan of solar vehicles, Gaida worked on 

a race car project in high school, where he 
first heard about the University's project. 
He joined the team as a freshman and par
ticipated in the development of Aurora3 in 
1997. 

The new vehicle will feature handlebars 
instead of a steering wheel and four wheels 
instead of three-two of the biggest depar
tures from previous projects' designs, says 
Mike Greminger, a mechanical engineering 
junior who works on Aurora 4's rear sus
pension design. 

Greminger says that the project helps 
him apply classroom knowledge and use 
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different tools to design and build a rear 
suspension. 

"In class you learn how to design, but 
you don't design. I wanted to experience 
what it's like to start from nothing and 
come up with a car at the end;' he says. "We 
get to see how the things we learn in class 
apply to a real-world project:' 

STUDENTS ON THE SOLAR ARRAY TEAM 

design and build hundreds of silicon solar 
cells and attaches them to the car's shell 
using a manufacturing process that pro
tects the cells from wind, rain, and wear. 

The solar cells, or photovoltaics, capture 
and transform sunlight into usable energy 
that powers an electric motor. The energy 
goes directly to the motor when the car is 
moving, and any excess electricity is routed 
to the battery for storage. The battery also 
collects energy when the car is not moving. 

Because Aurora 4's shell is more stream
lined and curved than those of previous 
models, the array team has had to string to
gether more cells -1,904 in all-that were 
cut into smaller sizes, says chemical engi
neering senior Jason Strid. According to 
Strid, the cells were arranged in five sepa
rate groupings to equalize the efficiency of 
sunlight that strikes the array. 

Each solar cell acts like a small battery, 
explains team leader Tony Sporer, a chemi
cal engineering senior. Although the electri-
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cal work itself is simple-the solar cells are 
soldered together in series-the team also 
applies its knowledge of materials science 
to the process, pasting the cells to the car's 
body with a conformal coating made of sil
icon. 

Having the chance to use their hands 
rather than just their heads reinforces the 
sense of accomplishment the four students 

get from working on the project. "In the 
classroom we see all these different con
cepts-a lot of math, a lot of equations
and we never really get to see what it all 
means until we come in here and actually 
engineer something;· says Sporer. 

"It's a really great feeling that we get 
from doing this. I feel like we're really ac
complishing something;· says Anne Mauer. 
"Being a chemical engineer, you spend a lot 
of time in the lab working with chemicals, 
but you don't do anything really physical, 
you don't build something. To put this to
gether and have it really work is just an 
amazing feeling:· 

TO MAKE THE LIGHTWEIGHT SHELL THAT 

covers the car's chassis, two foam molds
each weighing about 2,000 pounds-are 
milled out by local professionals. The aero
dynamics team spends six months spraying 
the two molds with fine layers of primer 
that are sanded and buffed, then covered 
with a layer ofkevlar and carbon fiber skins. 
Then the shells are "sandwiched" together 
with honeycomb nomex to produce a 
strong, lightweight structure. 

The aerodynamics team also creates a 
bubble-shaped windshield for the driver 
and teardrop-shaped molds that minimize 
drag around the car's wheels, says aero-



space engineering junior Ryan Gosse, one of 
two aerodynamics team leaders. 

Gosse became interested in the Solar Ve
hicle Project during his freshman year, 
when his residence hall advisor-an electri
cal team leader-gave him a tour of the fa
cilities and explained his work. 

"I was pretty much hooked that first 
day;· he says. "I really like to be able to use 
something I'm learning in class:· 

CHRIS MESSER, A MATHEMATICS JUNIOR 

and the team's sole strategy team member, 
builds computer simulations that assess 
how the car's components would work to
gether for speed, power, and structural 
strength. 

"My job is to help the team push the per
formance envelope in ways [the individual 
systems teams] haven't thought about or 
had time to think about;' he says. 

''A lot of innovation and creativity goes 
into this machine:· adds Messer. "It's a real
ly incredible piece of work, because it's very 
efficient, it uses lots of interesting tech
nologies, and at the same time, it's very sim
ple:· 

Messer and other team members also 
spend time raising money and participating 
in outreach events designed to raise aware
ness of the project and of the promise of 
solar energy. 

These may seem like peripheral activi
ties, says Watkins, but they are an essential 
part of the project. Corporate and individ
ual sponsors, as well as the University, pro
vide the project's entire $250,000 budget, in
cluding mostly in-kind donations of goods 
and services from companies like Target, 
3M, General Plastics, Hewlett Packard, 
Northwest Airlines, PaR Systems, Stor
ageTek, and ViA. Individuals can support 
the team through its ''Adopt-a-Cell'' pro
gram for as little as $25, she adds. 

Another crucial component of the proj
ect, technology transfer, is accomplished 
through the team's advisors, alumni, and 
advisory board. 

According to mechanical engineering 
professor Patrick Starr, who advises the 
team along with professors Virgil Marple 
and William Peria, the group kicked off the 
1999 project with a quarter-long, noncredit 
seminar in fall1997. About 50 students at-

tended biweekly lectures and completed 
homework assignments for the course, 
which helped members of the previous 
team to "pass the baton;· says Starr. 

In addition, an executive advisory com
mittee-which includes alumni and profes
sionals from local industry-meets with 
the team three or four times a year to offer 
technical and fundraising advice. 

Working with the team is a privilege. 
says Starr. 

"''ve told people that I feel like Michael 
Jordan's basketball coach;' he jokes. "I may 

make some suggestions, but the students 
are going to do a phenomenal job all the 
same:· • 

FOR MORE INFORMATION and daily race updates, 

visit the Solar Vehicle Project web site at 

www.umn.edu/ umnsvp. 
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BY JENNIFER NIEMELA 

~~~~~~-... OR GUILLERMO SAPIRO, 

image is everything. 
Sapiro, an assistant pro

fessor of electrical and 
computer engineering, is 
developing new image 
processing technologies 
that may revolutionize 

processes from military tactics to magnetic 
resonance imaging to moviemak.ing. 

In February, Sapiro was honored with 
the Presidential Early Career Award for Sci
entists and Engineers, the highest honor 
bestowed by the United States government 
to outstanding scientists at the beginning 
of their careers. The award is accompanied 
by a grant of $500,000 over five years. Sapiro 
was nominated by the Office of Naval Re
search (ONR), which supports much of his 
work. 

Sapiro and electrical engineering assis
tant professor Rhonda Franklin Drayton, 
also honored this year, are the first Univer
sity of Minnesota faculty members to re
ceive the prestigious award. 

"These [award-winners] are the elite of 
the elite;· says Wen Masters, an ONR pro
gram officer. "When I met Sapiro [at a 1995 
image processing conference], I thought 
'Here is our future star;" she recalls. "Today, 
he's a leader in the image processing field:' 

Although Sapiro is excited by the presi
dential honor, his modest demeanor belies 
his status as a scientific superstar. He ex
plains complex equations in simple terms 
with an enthusiasm that betrays his relative 
youth. 

Sapiro's meteoric rise began at the Tech
nion Israel Institute of Technology where, 
as a graduate student in electrical engineer
ing, he made a mathematical discovery that 



laid the foundation for shape analysis, one 
of the focuses of his current research. He 
then developed an efficient mathematical 
formula to solve a problem that had 
stumped researchers for more than a 
decade-all achieved before reaching the 
age of32. 

Sapiro has gone on to make major ad
vances in the burgeoning field of image pro
cessing. the process of extracting as much 
information as possible from an image. For 
the ONR, he developed a method of en
hancing military images, which are usually 
difficult to read. Thanks to his research, 
such images yield many more details, an 
important goal of military research. 

Sapiro's image processing research also 
has applications in medicine and other 
areas of the private sector. 

He hopes to develop technology that will 
read images like the ones produced in ul
trasound and magnetic resonance imaging 
(MRI) procedures. 

Before the advent of functional magnet
ic resonance imaging, explains Sapiro, there 
was no practical method to examine the 
brain without surgery. Now, using Sapirds 
image processing technology. researchers 
and radiologists can obtain a detailed look 
at neuron activity in the brain. 

Sapiro describes the brain as a mesh of 
white and gray matter that resembles a 
crumpled piece of paper (white matter). 
folded over caverns and spaces (gray mat
ter). In a crumpled or "folded" brain, re
gions of gray matter adjacent to each other 
perform similar activities, even though 
these regions would be separated if the 
brain were flat. Detecting connectivity in 
folded brains is therefore a crucial and chal
lenging task for doctors and researchers, so 

Sapiro is developing software that maps the 
brain digitally and "flattens" it in order to 
locate lesions and other hidden abnormali
ties. 

"It's exciting;· he says. "We can study hu
mans while they are awake without cutting 
their brains into pieces:· 

The software may someday be used to 
guide doctors during brain surgery. he adds. 
Similar technology could be used to detect 
cancerous tumors, making medical diag
noses and research more efficient and cost
effective. It may also lead to better care for 
patients. 

ANOTHER OF SAP!RO'S IMAGE PROCESS

ing projects may provide filmmakers with 
new tools for altering on-screen images and 
creating special effects. Using this technol
ogy, film editors can replace real images 
with computerized images generated by a 
sophisticated algorithm. 

Film buffs who are irritated by sloppy 
editing will appreciate this development. 
For example, if a microphone suspended 
over the actors' heads is mistakenly cap
tured on film, editors can use Sapiro's tech
nology to delete the microphone rather 
than having to reshoot the scene. 

"The potential for this type of imaging is 
enormous;· says Sapiro. It could be used in 
sports to track a player's movement, in the 
military to track the movement of tanks 
and troops, or in medicine to track the 
beating of a heart. 

The mathematical techniques used for 
addressing image processing problems have 
been around for only five or six years, says 
Sapiro, and the knowledge paradigm shifts 
quickly. More researchers are entering the 
field, and the competition is fierce. 

GUILLERMO SAPIRO 

Sapiro has been so successful because he 
develops the mathematical theory and its 
practical application simultaneously. The 
most fulfilling thing about his research, he 
says, is seeing it put to practical use. Math
ematical theories underlie all these practi
cal applications-differential equations 
and complex geometrical formulas seem
ingly more suited to academia than to his 
pragmatic creativity. 

"''m motivated by the application;· he 
says. "The only way to make sure new tech
nology is successful is [to have] people use 
it:' 

And although he doesn't think of him
self as an entrepreneur, Sapiro has the savvy 
to spot potential markets and develop 
products to meet their needs. 

He also knows that he must continue to 
work hard if he hopes to remain at the cut
ting edge of the image processing field. 

"If you go to sleep for two years, your 
work is obsolete;· he says. "You have to be 
aware of new applications and develop
ments:· • 

FOR MORE INFORMATION visit Sapiro's web site at 

www.ece.umn.edu/ facu/ty/ sapiro.html 
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RHONDA FRANKLIN DRAYTON 

BY PAUL SORENSON AND BRIAN CLOSE 

S A CHILD GROWING UP IN 

Texas, Rhonda Franklin Dray
ton clidn't dream about growing 
up to be an engineer. In fact, 
like most children, she wasn't 
even sure what engineers did. 
It wasn't until college that she 

discovered her prowess in and passion for 
electrical engineering. 

Little more than a decade later, Drayton 
has earned a place among the nation's most 
talented young scientists and engineers. 

Drayton and fellow electrical and com
puter engineering assistant professor 
Guillermo Sapiro were among 60 recipients 
of the Presidential Early Career Award in 
Science and Engineering {PCASE), the 
highest honor bestowed by the United 
States government to outstanding scholars 
at the beginning of their careers. 

The award guarantees $100,000 of re
search support annually for five years. The 
winners, selected by the White House Of
fice of Science and Technology, were hon
ored at a February ceremony in Washing
ton, D.C. 

"We hit the jackpot, getting two of these 
awards in one department;' says electrical 
and computer engineering head Mostafa 
Kaveh. "The future of any department rests 
heavily on its young faculty, and it's won
derful to have young researchers and edu
cators get national recognition and support 
to jump-start their efforts:' 

Drayton, who joined the University fac
ulty in 1998, was nominated for the honor 
by the National Science Foundation, which 
sponsors much of her research. 

"Rhonda represents the best of the best;' 

says janet Rutledge, a program officer with 
the foundation's engineering education di
vision. "She's a rising star." 

IN THE LABORATORY, DRAYTON FOCUSES 

that stellar energy on discovering new ways 
to make miniature packages for high-fre
quency integrated circuitry that are smaller, 
more efficient, and less expensive. 

Since smaller circuits operate at higher 
frequencies, she explains, they are more 
susceptible to interference from signals in 
wireless, mobile, and satellite communica
tions systems. 

To prevent such interference, Drayton 
uses a technique called micromachining to 
fabricate small silicon packages that shield 
the circuits from other signals. Although 
this technology probably won't end up in 
cell phones or other consumer electronics 
in the near future, it will help improve the 
electronic communications infrastructure 
that supports these devices. 

"End-users may not hold [the technolo
gy] in their hands, says Drayton, "but they'll 
still enjoy its benefits:' 

Drayton is also interested in using mi
croelectromechanical processing tech
niques to develop packaging solutions for 
communications circuits based on photon
ics and high-frequency electronic signals. 

DRAYTON'S PASSION FOR ENGINEERING 

extends beyond the laboratory and into the 
classroom, where her energy and enthusi
asm have made her a favorite among stu
dents. 

"''m always looking for new ways to help 
students expand their horizons;' says Dray-
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ton, who frequently incorporates hands-on 
projects and team-based learning into her 
courses. 

"I think it's important to provide oppor
tunities that help students develop practi
cal skills that will serve them well in their 
careers;· she says. 

As an instructor at the University of Illi
nois at Chicago in 1996, for example, Dray
ton arranged for her class to collaborate on 
a project with Thomas Weller, a colleague at 
the University of South Florida, and his stu
dents. 

"The students were hundreds of miles 
apart, so they had to learn to work together 
and deal with problems remotely;' she says. 
"They're likely to encounter similar chal
lenges in the workplace:' 

"Today, it's not uncommon for engineers 
at one site to collaborate with colleagues at 
another site across the country. This proj
ect helped them prepare for that:' 

Drayton also encourages her students to 
enhance their educational experience by 
participating in research projects outside of 
the curriculum. 

"Participating in [a sponsored research 
project] reinforces the connection to the 
'real world;" she says. "It helps them under
stand the importance of their work:' 

DRAYTON ALSO TAKES SERIOUSLY HER 

role as an ambassador to the community. 
"We as engineers haven't done a good 

job helping the general public understand 
the relevance and importance of what we 
do;· says Drayton. 

Children dream of growing up to be
come doctors or lawyers because those pro-



fessions are visible, she says. 
"Even when I decided to become an en

gineer, I hadn't ever met one;· she says. "I 
remember thinking, 'Here I am, studying to 
be something that I've never experienced 
firsthand:" 

For that reason, Drayton is working to 
raise public awareness of her profession. 
"Many people are afraid of anything relat
ed to science and technology;· she says. "ICJ. 
like to see that fear go away:· 

Drayton also embraces the opportunity 
to serve as a role model-not just for 
women and African-Americans-but for 
all aspiring engineers. 

Diversity among faculty members and 
industry leaders is important, says Dray
ton, but students can benefit from role 
models of any race or gender. 

''As a student, I was interested in engi
neering and in anyone who could help me 
become an engineer;· she says. "Even 
though I hadn't met any female, African
American engineers [at the time], I would 
never have become an engineer if I had 
limited myself to such a strict prerequi
site:· 

Moreover, she says. "It's important for 
students to know that it's okay to commu
nicate with people who are different from 
themselves. 

"If we want to change the world, we all 
have to stretch a bit;' she says. "The impor
tant thing is to have dreams and try to find 
people to help you make them come true:· • 

FOR MORE INFORMATION visit Drayton's web site 

at www.ece.umn.edu/ facultyl drayton.html 



IT's Management of Technology program prepares 

engineers and scientists for careers in high-tech management 

AVID KEENAN COULDN'T 

have imagined the impact of 
the pivotal technologies 
course on his career. In fact, 
when he took the course as 
part of his Management of 
Technology (MOT) degree 
program, he wasn't quite con

vinced of its immediate value. 
"Each seminar at the time was very in

teresting;' says Keenan. "But it wasn't really 
clear how these pivotal and emerging tech
nologies were really going to impact my 
day-to-day job or career path." 

But when layoffs claimed his job a prod
uct manager at an aerospace performance 
materials firm, Keenan found that his 
knowledge of one pivotal technology would 
indeed prove very valuable. BF Goodrich 
was looking for professionals to work on 
applications for microelectromechanical 
systems (MEMS) technology. 

"My first real benefit of the MEMS por
tion of the pivotal technologies course was 
that I knew what MEMS was;' says Keenan. 
"But much more importantly, I understood 
the value and potential of the technology, 
and was able to assess the company's cur
rent capability and then show what I could 
bring to the position." 

His familiarity with MEMS, combined 

BY DARLENE GORRILL 

with the knowledge he gained from the rest 
of his MOT program, helped him land the 
job. And in just over six months, Keenan re
ceived a promotion to business develop
ment and engineering manager for MEMS 
at BF Goodrich's Aerospace Aircraft Sen
sors Division. 

"The MOT program served me very 
well;' says Keenan. 

Keenan's story demonstrates the impor
tance of such a course to the engineers, sci
entists, and managers who are responsible 
for charting a company 's technological 
course. It's the kind of story that captures 
the attention of Avram Bar Cohen, execu
tive director of IT's Center for the Develop
ment of Technological Leadership (CDTL), 
which developed and administers the MOT 
program. CDTL and the Carlson School of 
Management co-sponsor the program. 

Designed to prepare engineers and sci
entists for the responsibilities of manage
ment and upper management, the MOT 
program applies the best of business prac
tice to the challenges of managing technol
ogy and technology-driven companies. Stu
dents complete a master of science degree 
in two years, attending all-day classes on al
ternating Fridays and Saturdays while 
working full-time. CDTL developed the piv
otal technologies course to address the 
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needs of technology managers and leaders, 
says Bar Cohen. 

"One of the unique things about this 
course is that it offers an opportunity for 
students to gain experience in dealing with 
a new and possibly very significant technol
ogy;· he says. "Making the technology call" 
is a quintessential MOT function, says Bar 
Cohen, but a function that managers rarely 
understand well before they must act in a 
real situation. 

In the course, students learn about 
promising technologies and practice the 
cognitive skills involved in the process of 
selecting technologies. 

"The course allows them to explore 
what it takes to look at new technology, de
fine its potential, weigh the advantages and 
disadvantages of investment, and develop 
an implementation plan;' says Bar Cohen. 

CDTL devotes each of its three off-cam
pus residency sessions to examining a spe
cific pivotal technology. To do this, academ
ic and industry experts in a unique 
technology are invited to share their knowl
edge with the MOT class. The multi-day 
format varies from one technology to an
other, but it usually includes an introduc
tion to the pivotal technology and to com
mercialization barriers; a critique of a 
business plan for a pivotal technology start-



up; the development of new-product con
cepts by student teams that frequently 
work through the night; and the often-trau
matic defense of their concepts the next 
morning before a panel of students and fac
ulty. 

CDTL takes great care in selecting piv
otal technologies for the course. 

"The technologies chosen for the class 
must be relatively new, must appear on sev
eral of the lists of important emerging tech
nologies, have broad application, and be 
accessible to technically trained profession
als;· says Bar Cohen. 

As part of a world-class research univer
sity, faculty in the Institute of Technology 
and the University often are instrumental 
in defining pivotal technologies, which 
makes the task of finding expertise much 
easier. For example, Dennis Palla, head of 
the newly established biomedical engineer
ing department, and Arthur Erdman, of the 
mechanical engineering department, 
helped pioneer the study of MEMS technol
ogy and its applications. An interdiscipli
nary team that included Palla developed a 
lightweight microsurgical device that em
ploys MEMS technology for ophthalmolo
gists to use during cataract operations. 

In the course, students address both the 
important engineering considerations and 
the critical business issues. 

"We try to instill in students that the en
gineering tools are needed as much as the 
business tools in deciding whether the ap
plication of the technology will succeed;' 
says Palla. 

The focus on both the technical and 
business aspects of the investment in new 
technology gives students a more complete 
picture of what the process is really like, he 
says. 

"I would say that this course has signifi
cant value, but it's a value that goes beyond 
just the ability to make engineering tech
nology decisions and the ability to make 
business decisions:· says Palla. "What it 
does is prepare engineers to assess the en
gineering technology and apply it to the 
business environment of the company:· 

The MOT program trains scientists and 
engineers to apply their defined technical 
skills successfully in a business environ
ment, he says. The pivotal technologies 
course fits well within the MOT program 
and offers students real-world exposure to 
the difficulties in bringing technical and 
business elements together. 

Palla co-teaches the MEMS portion of 
the pivotal technology course with Jim 
Lenz, section head of sensor systems for 
Honeywell, Inc. Honeywell is one of the 
early adapters of MEMS technology. and 
Lenz understands firsthand the benefits 
and pitfalls of applying such a new technol
ogy. 

"What I bring to the class is real-life ex
periences in how such a new technology 
moves from idea through development to 
production:· says Lenz. Honeywell has suc
cessfully used MEMS technology in pres
sure sensors and magnetic sensors for aero
space and building applications. Honeywell 
also continues to explore other applications 
for MEMS. As part of the course, MOT stu
dents tour the Honeywell production facili
ty to see the MEMS manufacturing process. 

The use of emerging technologies in new 
product development follows no clear for-

mula, says Lenz. Because it's an area of con
tinuallearning for industry, it's all the more 
important that tomorrow's corporate tech
nology leaders understand all they can 
about the technical and business implica
tions of new product development, he says. 

"Through this course, students learn the 
complexity of the process and get a feel for 
the technical and human skills necessary to 
guide such a complex process:· he says. 

The course also has introduced MOT 
students to the growing area of tissue engi
neering. Wei Shou Hu is a member of the 
University research team that developed a 
bioartificial liver that provides temporary 
liver function for critically ill patients. 

A private company has raised funds 
abroad but needs matching funds from the 
United States to support clinical trials for 

MOT continues on page 41 ~ 
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Contrary to popular opinion, the School of Mathematics is home to some of the University's most 

innovative programs, colorful personalities, and perplexing research problems 

ATHEMATICS ISN'T A DISCIPLINE THAT 

most people associate with exciting research 
at the University of Minnesota. But perhaps 
it should be. 

The Institute of Technology's School of 
Mathematics is home to some of the most 

perplexing research problems-and colorful personalities-at the 
University. 

But mathematicians and their field suffer from somewhat of an 
image problem. 

"There is a widely held perception that mathematicians are bril
liant but irrelevant;' says Regents' Professor Avner Friedman. The 
field is often dismissed because people don't understand the con
nections between mathematical concepts and real life, he says. 

Moreover, adds Professor Naresh Jain, mathematics educators 
haven't always done a good job of inspiring young students, and 
formulas and equations can intimidate those who lack a mathe
matical background. 

Jain, who heads the School of Mathematics, insists that the field 
isn't as dull or scary as many people think. 

"The underlying ideas are fascinating-even if you don't have 
mathematical expertise:· he says. 

To illustrate his point, Jain relates the research efforts of a hand
ful of mathematics professors whose interests span pure and ap
plied mathematics. But their stories-which are included on the 
following pages-are just a part of the school's formula for success. 

The school-ranked 14th nationwide by the National Research 
Council and fourth in applied mathematics by US. News and World 
Report-is also home to some of the world's most creative educa
tion and outreach efforts. 

For example, the school's newly developed graduate and under
graduate programs in applied and industrial mathematics have be
come models that are emulated by other universities nationwide. 

As another example, more than 600 IT undergraduates are en-

rolled in Concepts, Explorations, and Appli
cations, a new calculus sequence designed 
by the mathematics faculty and the IT Cen
ter for Educational Programs. The new 
courses present calculus topics as mathe
matical analysis and problem-solving tools 
for engineering and scientific applications, 
emphasizing active learning and the use of 
appropriate technologies. 

"The idea is to use practical examples to 
better motivate students and get them to participate in the think
ing process:· explains Jain. 

The new curriculum-now in its third year-has proven to be 
both popular and successful, says Jain. Students in the new cours
es generally outperform students in the standard calculus se
quence. 

Although the new curriculum is tailored to students in physical 
science and engineering programs, IT is seeking funding for the 
school to be able to continue this program and to develop similar 
courses for students pursuing degrees in business and biological 
sciences, says Jain. 

The school has also created new courses for mathematics edu
cators. These new courses for elementary school teachers share the 
hands-on model of the calculus initiative. 

Those efforts represent the tip of the iceberg, says Jain. The In
stitute for Mathematics and Its Applications, the Minnesota Cen
ter for Industrial Mathematics, and the IT Center for Educational 
Programs-described on the following pages-have also thrust IT 
and the University into the mathematical limelight. 

According to Jain, these and other programs will help mathe
maticians recreate their "brilliant but irrelevant" image as "brilliant 
and very relevant:' 

"We're on the forefront of mathematical innovation:· he adds. 
"This is an exciting place to be:· • 

BY PAUL SORENSON 
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PAUL GARRETT 

Mathematical codes 
in cyberspace 
BY JOSH DICKEY 

f
EARING THAT HIS COURIERS MIGHT BE INTERCEPTED BY 

his enemies, Julius Caesar devised a clever stratagem to re
lieve his apprehensions and secure his confidential mes-

sages. 
Caesar replaced every A in his message with a D. every B with an 

E, and so on through the alphabet. Only trusted associates, who 
knew the "shift by three" rule, could decipher the content of Cae
sar's missives. 

This so-called "Caesar Cipher" would have been cracked in a few 
moments by expert cryptanalysts. But such were the modest be
ginnings of cryptography, evolving from a simple, straightforward 
cipher to today's sophisticated cryptosystems. 

Thanks to mathematics professor Paul Garrett, eager University 
students are learning the weaknesses of old cryptosystems and the 
operating mechanisms of contemporary ones. 

Garrett says the advent of the Internet-and its need for secure 
communication- has blurred the distinction between some parts 
of mathematics and computer science. 

"Computational number theory and parts of cryptography are 
indistinguishable;· says Garrett. ''A decade ago, people didn't use 
networked computers much, and only the military and govern
ments cared about cryptography:· Computational number theory, 
Garrett's research area, was an isolated specialty then. But today its 
applications to cryptography and Internet security have made it 
part of everyday life. 

The advent of computer cryptography has also generated broad
er interest in number theory among students. 

"High-level research doesn't always go over well in the class
room;· says Garrett. "Until recently, it was hard to teach a course in 
number theory that 45 students would care about because much of 
the material had no simple, tangible applications. But the students 
are interested in cryptography, so it's easier to get them motivated 
by making cryptography the application:· 

Although it may seem like the kind of cloak-and-dagger activity 
reserved for espionage. cryptography is in reality an essentially au
tomated mathematical process of constructing and deconstruct
ing messages using various algorithms. 

Cryptosystems disguise messages, called plaintext, by running 
them through an encryption algorithm using a "secret" piece of in
formation called the "keY:' 

The disguised text, or ciphertext, is then sent to the receiver via 
the Internet or other means. In the case of symmetric ciphers, like 
Caesar's, the receiver also knows the key, which enables the receiv
er to convert the ciphertext back into plaintext, a process called de

cryption. 
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In the last two decades, a new, tt 

more complex type of ciphers has 
become important. Unlike sym

I can make things 

happen [on the 
metric ciphers, knowledge of the Internet] that 1 
encryption key in these "public-
key" ciphers gives no information could never do in 
about the decryption key. AI- class or draw on a 
though public-key ciphers have 
made new communication and blackboard." 
business protocols possible, they 
require more sophisticated mathematics than symmetric ciphers. 

To create or break ciphers, cryptanalysts employ mathematical 
and statistical tools as well as reasoning, patience, determination , 
luck, and-sometimes-considerable computing power. The most 
successful public-key ciphers today rely upon computational num
ber theory for their function and security. Cryptanalysts usually 
know the nature of the encryption and decryption algorithms, the 
two functions that encrypt and then decrypt the body of plaintext. 
The challenge lies in finding the key-the extra piece of data that 
will "make sense" of the otherwise nonsensical strings of symbols. 

The security of a strong cryptosystem resides in the key's secre
cy, not in the secrecy of the encryption and decryption algorithms 
that it uses, although these algorithms must meet strict criteria in 
order to avoid leaking information about the plaintext. A strong 
cryptosystem should produce ciphertext that appears to be ran
dom in standard statistical tests. 

However, comments Garrett, a strong cryptosystem doesn't al
ways ensure security. Most security breaches happen when inter
lopers circumvent security systems, not when they crack a cipher. 

"Manipulating the people who know the key, improper imple
mentation, and plain misuse are the worst practical weaknesses [of 
a cipher];' he says. 

Although the incorporation of cryptography has made his 
course popular among students, Garrett remains equally devoted 
to research in number theory and modern harmonic analysis. He 
studies periodic phenomena that occur in nature as well as in dis
tinctive mathematical settings. 

"There is a connection;· he says. "between ideas we get from 



physical phenomena and ideas that arise in number theory. Funda
mental things like the lines in a spectrum of the hydrogen atom or 
the perturbations of sand on a drumhead have surprising and fas
cinating counterparts in number theorY:' 

Garrett's original interest in physical science was what eventu
ally gave rise to his mathematical pursuits. 

"I was always interested in science, but requiring math to have 
an immediate interpretation in physical reality created difficulties 
and didn't seem like the fundamental issue:· Garrett says. "Eventu
ally, I discovered that I was sensitive to a more abstract sort of order. 

"There's an aesthetic to it;' he adds. "You can't see it; it doesn't 
make a sound, but some quirk in your head makes you appreciate it:' 

To help communicate that order to his students, Garrett con
tinues to develop Internet software that supplements classroom 
activities with exercises, illustrations, and drills. 

"It's one more way to enhance students' experience:· he says. 
"The Internet offers new possibilities for all kinds of communica
tion. I can make things happen there-in front of students' eyes
that I could never do in class or draw on a blackboard:' • 

MITCHELL LUSKIN 

The mathematics 
of microstructures 
BY ROBIN HUIRAS 

L
IKE VISIONS FROM A FORTUNETELLER'S CRYSTAL BALL, 

the crystalline microstructures at the heart of Mitchell 
Luskin's research offer a glimpse into the future. But unlike a 

fortuneteller's visions, Luskin's insights are grounded in scientific 
fact. 

Luskin, a professor of mathematics, constructs computational 
and mathematical models of the microstructure found in certain 
kinds of crystals. Using modern mathematical techniques and the 
University's powerful supercomputers, he has simulated the precise 
physical microstructure of individual crystals and predicted their 
behavior under varying conditions. 

However, creating mathematical and computational models of 
crystalline microstructures isn't easy. External factors like pressure 
and temperature changes influence the development of fine-scale 
structures. And because Luskin is pioneering research in this area, 
there are no models or precedents to follow. 

But Luskin relishes the challenge. "I like it when a lot of things I 
don't understand fit together. That's a great feeling, seeing a unifica
tion of things that somehow seem to be part of one general theory:· 

Luskin's models are so complex that the University's most pow
erful supercomputers take more than an hour to calculate their so
lutions. The models' three-dimensional structure, fine scale, and 
multiple energy-minimizing states complicate the computational 
process. 

"I like research in this area cc 1 like to show that 
because one needs to use tech-
niques from a broad array of math can make a 
fields to develop models and contribution to 
computational methods for 
crystal microstructure:· he says. materials science and 

Luskin joined the mathemat- its application to 
ics faculty in 1981 and quickly 
helped his colleagues propel the new technologies." 
University to the forefront of re-
search in mathematical and computational methods for materials 
science. His early research focused on global tidal dynamics, gas 
pipeline simulation, neutron transport, and magnetic recording. 
During the past decade, Luskin and his students have developed al
gorithms and codes to study the singularities of the orientation 
field in liquid crystals, the instabilities ofliquid crystal flow, the mi
crostructure in magnetostrictive materials, and the development 
and propagation of martensitic microstructure. 

Faculty from several other University departments are working 
with Luskin to transform these models into practical technologies. 
In 1998, he and six other faculty members-including chemical en
gineering and materials science professor Chris Palmstrom and 
aerospace engineering professors Graham Candler and Richard 
James-received a five-year, $5 million Multidisciplinary University 
Research Initiative grant to pursue the development of technolo
gies based on active crystalline materials. The applications include 
micromachines, including microvalves and micropumps designed 
to help target the delivery of therapeutic drugs into the body. 

Luskin enjoys the practical, interdisciplinary nature of his work. 
"I like to show that math can make a contribution to materials sci
ence and its application to new technologies;' he says. 

The breadth and depth of Minnesota's faculty expertise makes 
interdisciplinary cooperation at the University particularly fruitful, 
says Luskin. 

"The University has been a very stimulating place for my re
search;' he says. • 
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WEI-MINC NI 

The mathematics 
of morphogenesis 
BY SASCHA MATUSZAK 

f
OR CENTURIES, SCIENTISTS HAVE BEEN STUMPED BY THE 

hydra's ability to regenerate its severed head. The phenome
non, first observed in 1744, is the oldest known documented 

case of morphogenesis. 
But thanks to Professor Wei-Ming Ni-whose recent work in

cludes a mathematical verification of the theory explaining the 
hydra's regenerative powers- the biological and mathematical 
mystery seems to have been solved. 

One of the central issues in developmental biology is under
standing how structure and form emerge from stable, homoge
neous environments, explains Ni. Although biologists know that 
genes play a role, they are still searching for the mechanism that 
propels them. 

Experiments prove that, under certain conditions, a piece of cell 
tissue taken from an area near the hydra's head will develop into a 
new head when placed in a lower position on the body. Researchers 
theorize that the diffusion of certain chemicals within the hydra's 
body stimulates that regenerative response. 

Although diffusion seems to be a smoothing process and thus 
shouldn't generate patterns, University of Manchester professor 
Alan Turing predicted in 1952 that two interacting substances with 
different rates of diffusion could result in a 
nonhomogeneous distribution. 

According to his hypothesis, known today 
as "diffusion-driven instability;' small pertur
bations under different diffusion rates can 
result in concentrations of reactants. These 
concentrations literally can be conceptual
ized as stripes or spots, similar to the mark
ings in the coats of animals. 

In the case of the hydra, the concentra
tions grow into heads. 

These concentrations, or "Turing pat
terns;· can be used to explain the existence of many patterns in na
ture, from morphogenesis to population dynamics. 

However, Turing and his contemporaries lacked the mathemat
ical tools to solve this puzzle. During the 1960s and 1970s, when 
nonlinear equations were first widely used, scientists and mathe
maticians around the world eagerly explored the mathematics of 
Turing patterns in search of the mechanism that creates them. 

The Gierer-Meinhardt model, developed in 1972, was one of the 
most successful to emerge from Turing's hypothesis. This model 
described a state in which two reactants-a slowly diffusing acti
vator and a rapidly diffusing inhibitor-are in a state of equilibri
um. Following small perturbations, the activator begins to diffuse. 
The inhibitor is then activated and quickly spreads out evenly over 
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the spatial domain, confining the activator to an area near its orig
inallocation and creating "peaks" of the activator-the concentra
tion that Turing predicted more than 40 years ago. 

In a different direction, Shigesada, Kawasaki, and Teramoto de
veloped the theory of cross-diffusion, which takes into account the 
pressures created by two competing species. Their objective was to 
bring the models closer to reality by incorporating nonlinearities 
and cross-diffusion. 

By further developing modern theories and methods in nonlin
ear partial differential equations, Ni and his collaborators mathe
matically proved the existence of patterns of concentration, or 
"spike-layers;· in mathematical terms. 

In particular, Ni has proved that spike-layers exist within the 
Gierer-Meinhardt model and that they are stable under certain 
conditions. His work established a mathematical precedent for the 
proof and mapping of spike-layers. By unlocking the mathematical 
key to this model, he has opened the door to infinitely more com
plex problems involving pattern formation. 

Ni's pioneering work in spatial pattern formation can be applied 
to a range of disciplines, including mathematics, biology. chem
istry, and physics. For instance, he is currently working to under
stand pattern formation in cross-diffusion, a complex but more re
alistic process that takes into account the interspecific pressures 
created by competing species in population dynamics. 

Still, he cautions that solutions to some complex problems are 
currently beyond the realm of possibility; however, he acknowl
edges that each step forward translates into great strides in the 
mathematical world. 

"We try harder and [develop] more sophisticated models as we 
gain experience with each earlier model;' says Ni. • 



NICOLAI KRYLOV 

Random acts of 
mathematics 
BY ROBIN HUIRAS 

f ROM WEATHER SYSTEMS TO LOTTERY NUMBERS, RAN

dom events shape many facets of everyday life. But random 
acts also redirect action and shape strategy. as mathematics 

professor Nicolai Krylov can testify. 
Krylov has studied probability theory-the optimal control of 

random processes-for more than 35 years. His current research 
focuses on the stochastic partial differential equations that made 
possible several advances in space exploration. First solved in 1961, 

the equations help scientists anticipate and correct changes in a 
rocket's trajectory. 

When a rocket shoots upward, winds force it off course. Because 
you know where the rocket should be and where it actually is, part 
of the equation is mere observation. The challenge, explains Krylov, 
is compensating for the effects of the winds, which are essentially 
random events. 

To illustrate, Krylov uses the analogy of a tightrope walker. 
When the balance rod tips too far in one direction, the acrobat 
must compensate in order to remain balanced. By applying force, 
the acrobat redirects the tip and will fall off the rope if he or she 
overcompensates or undercompensates. 

Correcting the difference in the rocket's trajectory without over
shooting or undershooting its path would be simpler if random 
events stopped influencing its trajectory at the outer limits of the 
Earth's atmosphere. However, randomness continues in space, so 
scientists must find the most ideal solutions to unexpected effects. 

"The underlying solution is entirely practical;' he says. 
By applying numbers and concrete ideas to the equation, Krylov 

has developed a theory that addresses the problem of optimal con
trol of random processes. The results ofhis calculations are the first 
of their kind, and Krylov has spent the last several months sharing 
them with scholars around the world. Still, he considers his re
search a work iJl progress. 

Krylov began studying probability theory at the University of 
Moscow in 1960. In 1990, he left Russia to join the faculty at the 
University of Minnesota. When the communist regime in his 
homeland fell from power a year later, Krylov was stunned. 

"One of the most unpredictable things in my lifetime was the 
collapse of the Soviet Union;· he says. 

In addition to conducting research, Krylov teaches several 
mathematics courses and draws pleasure and motivation from the 
knowledge that young minds are interested in his work. 

In the years ahead, he plans to intensify his work on the optimal 
control of random processes. 

"I love mathematics;· says Krylov. "There is nothing else I want 
to do:· 

VLADIMIR SVERAK 

finding solutions in a 
theoretical haystack 
BY JOSEPH CARLSON 

T
O MANY, HIS WORK MAY RESEMBLE THE SEARCH FOR A 

mathematical needle in a theoretical haystack, but Vladimir 
Svenl.k relishes the intellectual challenge. Armed with intu

ition, expertise, and experience, the Czech-born mathematics pro
fessor has solved several longstanding mathematical problems. 

Svenik studies partial differential equations, complicated math
ematical formulas that can be used to describe complex ideas like 
heat distribution, water flow, and gravitational fields. 

"It turns out that the laws of 
physics are often very accurately 
described by these equations;· ex
plains Sverak, so mathematicians 
and scientists are very interested 
in finding methods to solve them. 

Such methods exist for many 

ult's always reward· 

ing when you can 

answer questions 

that people couldn't 

important classes of partial dif- answer before." 
ferential equations, including, for 
example, the Maxwell equation-used to describe electromagnetic 
waves-or equations used to calculate stress in metal construction. 

But researchers have not yet discovered reliable methods for 
many other equally important equations. 

"Take for example the so-called Navier-Stokes equation, which 
describes the flow of fluids, such as air and water;' says Sverak. "Ex
cept for some very special cases, there is no reliable method for cal
culating solutions of this equation, even if we use large supercom
puters." 

The difference, explains Sverak, is that researchers have good 
theories about the qualitative behaviors of solutions of some equa-
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tions, like Maxwell equations, but not others, like Navier-Stokes. 
Such theories allow researchers to determine the parameters of 

an accurate solution: Can it oscillate wildly? Can certain quantities 
change very abruptly? What is the typical length of time over which 
solutions do not change significantly? 

However, in the case of the Navier-Stokes equations, the an
swers to these questions are mostly unknown. Thus, studying solu
tion is much more difficult, explains Svenik. 

"Even if we adopt a purely pragmatic 'put-everything-on-a-su
percomputer-and-see-what-we-get' approach, we usually don't get 
reliable results, since there are too many subtle pitfalls such calcu
lations can fall into;· he explains. ''A good theory would enable us to 
predict what these pitfalls are and avoid them:· 

Most of Sverak's research focuses on problems in regularity the
ory, an area of partial differential equation research that plays an 
important role in addressing these questions. 

Regularity theorists use mathematical skill and intuition to 
study the equations, akin to describing the needle in the haystack 
without having to sort through every blade of hay, explains Svenik. 

Svenik's work has led to solutions for several longstanding 
mathematical problems. 

"These are just small steps toward a real understanding of these 
equations;· he says. "Most of the time, the progress in this area is in 
such small steps. But over a period of time, it will accumulate into 
something new:· 

Before coming to the University of Minnesota in 1992, Svenik 
was honored by the First European Congress of Mathematics as 
one of the ten best young mathematicians in Europe. Although he 
was delighted by the honor, Sverak derives even greater gratifica
tion from his scholarly pursuits and their intellectual challenges. 

"It's always rewarding when you can answer questions that peo
ple couldn't answer before;· he says. • 
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GENNADY LYUBEZNIK 

Mathematical 
• reconnaissance 

BY JOSEPH CARLSON 

C ENNADY LYUBEZNIK COMPARES HIS WORK TO THAT OF 

a government intelligence agent who collects information 
about foreign enemies for use in times of military emer

gency. Those agents, unsure of what kind of information might be 
useful, collect as much data as possible. 

Lyubeznik, a professor of mathematics, approaches his work in 
much the same way, discovering and gathering knowledge that 
might be useful. But the target of his reconnaissance is nature, and 
the information he gathers is mathematical. 

''An intelligence officer collects information made by man;· 
Lyubeznik says. "I collect information made by God, and I think 
that is more exciting:· 

But unlike an agent's role in espionage, the connection between 
Lyubeznik's research and practical applications is complex. 

Lyubeznik studies local cohomology, a subfield of commutative 
algebra, and works on mathematical structures that arise in geom
etry and number theory. His goal is to discover ways to solve diffi
cult algebraic problems by draw
ing from seemingly unrelated 
areas of mathematics. Local coho
mology, he says, provides the link 
between those fields. 

Breaking down the barriers be
tween disciplines is an innovative 
approach to mathematics. About 
ten years ago, Lyubeznik made a 
proof in the field of topology using 
commutative algebra that no one 

"An intelligence 

officer collects 

information made by 

man. I collect infor

mation made by God, 

and I think that is 

more exciting." 



else has been able to duplicate with topological methods. 
But switching between different modes of thought isn't a new 

concept to Lyubeznik. In 1979, he left his lifelong home in Kiev, 
Ukraine, to come to the United States. 

"The political system [in the Soviet Union] was intolerable;· he 
says. "I am Jewish, and there was an official policy of anti-Semi
tism." 

Although leaving behind his roots was difficult, Lyubeznik knew 
that life in the Soviet Union would be bleak. 

"It was absolutely clear that if I became a political dissident, 
they would completely close any path to education;· he says. "You 
cannot get an education in prison:· 

Before coming to Minnesota in 1990, Lyubeznik taught at Pur
due University and the University of Chicago. Teaching helps keep 
life in order, he says, imposing structure on his somewhat turbulent 
life. 

To explain the motivation behind his work. Lyubeznik cites a 
speech made by the great German mathematician David Hilbert at 
the end of his career. In it, Hilbert reflects on the rationale for pur
suing mathematics without a concern for its practical application. 
He points out that mathematicians pursue no goal other than a 
more complete knowledge of the world, yet other scientific fields 
are completely dependent on it. 

"Our entire contemporary culture, inasmuch as it is based on 
the intellectual penetration and the exploitation of nature, has its 
foundations in mathematics;· said Hilbert. 

"We learn the laws of nature in the language of mathematics;· 
adds Lyubeznik. "That is powerful inspiration." • 

DENNIS HEJHAL 

Discovering order 
in quantum chaos 
BY JOSEPH CARLSON 

CHALK DUST FLIES WHEN DENNIS HEJHAL LECTURES. 

Clouds of it swirl around the ends of his fingers when he re
ally gets going, frenetically waving his arms to emphasize 

and physically illustrate important points. 
Hejhal, a professor of mathematics, is passionate about teach

ing. Coupled with his high energy and lively gestures, an unmistak
able enthusiasm animates his speech. 

Outside the classroom he is equally passionate about his work. 
His field, arithmetic quantum chaos-"a mix of number theory and 
quantum chaos:· he explains-has emerged as one of the hot topics 
in modern mathematics. The questions his field examines are pro
found, probing the interplay between randomness and order in such 
fundamental mathematical structures as the positive integers. 

His current research focuses on the distribution of prime num
bers within the set of integers. Although at a gross level the distri-

bution is very regular, says 
Hejhal, the distribution's finer as
pects appear to be governed by 
some of the same laws that math
ematicians use to describe highly 
random, or chaotic, systems. 

"There is a strong 

interplay between 

teaching and research. 

My students' interest 

For instance, when you 'de- stimulates me to think 

more about these 

things.It's mutually 

construct' integers-that is, fac
tor each one into a product of 
primes and then note how often 
the number of factors is odd (as 
in 30 = 2 X 3 X 5)-you get statis- reinforcing •" 
tics which resemble those you 
would find if you were randomly tossing a coin. 

"This is a fascinating point;' says Hejhal. "Why should a system 
as deterministic as the integers give rise to-mimic, if you will
such randomness? One wants to understand this!" 

One of the first pure mathematicians to employ supercomput
ers in his research, Hejhallikes to use a computer-generated illus
tration to explain his work. To the untrained eye, the image resem
bles a spider web-a symmetrical set of numerous interlaced 
strands that illustrates the "track" of quantum particles moving in 
negatively curved Lobachevsky space. 

Imagine a pool table that is curved like a saddle and covered 
with a special felt that eliminates all friction. An energetic ball 
launched across such a table will typically bounce around forever, 
creating a crisscrossed pattern of lines. Eventually, the ball will 
touch every part of the table's surface. At any given moment, the 
ball could be anywhere on the table. 

"A classical particle moving on the negatively curved table ex
hibits classical chaos:· Hejhal says. "But life is not really classical. It 
is quantum." 

Quantum mechanics describes the behavior of tiny particles like 
electrons, not with Newtonian-type laws, but rather with probabil
ity distributions obtained from the Schrodinger wave equation. 
This equation calculates the likelihood that a particle is situated in 

HEJHAL continues on page 40 11> 
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An innovative IT center brings together scientistis, engineers, 

and mathematicians from industry and academia BY JIM MARTYKA 

S RESEARCHERS NATIONWIDE CONFRONT THE 

ever-growing number of issues that emerge in sci
entific fields, they are searching for ways to devel
op more accurate models, find better solutions, 
and djscover new research tools. Thanks to a 
unique program developed at the University of 

Minnesota, they have increasingly enlisted the help of unlikely 
allies-mathematicians. 

Since 1982, the Institute for Mathematics and Its Applications 
(IMA) has provided a unique meeting ground for scientists and 
mathematicians, two groups that haven't historically worked closely 
together. 

The only organization of its kind in the nation, the IMA draws 
scientists, scholars, postdoctoral students, and industry experts 
from around the world to study math and its application to other 
fields. 

During yearlong and summer programs, IMA members study a 
variety of topics, ranging from materials science to scientific com
putation to continuum physics to mathematical applications in 
biology. 

"The IMA was built on the concept of bringing scientists and 
engineers together with mathematicians to study a variety of sci
entific and mathematics issues;' says mathematics professor 
Willard Miller, the institute's director since 1997. 

With its rotating slate of research issues and visiti ng experts, 
the IMA has built an unparalleled reputation as a center for inno
vative mathematical collaboration. 

The IMA hosts more than 100 visiting scholars and experts each 
year, and another 900 attend its 12 weeklong workshops. In addi
tion, 10 postdoctoral students remain on staff for a year to work 
with professors and industry experts in workshops, seminars, and 
individual research. 

"The IMA brings the best people from different fields together 
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in a much better atmosphere to interact;' says Harold Layton, a vis
iting professor from Duke University who is working on the appli
cations of math to renal physiology. "In many universities, some
thing like the IMA is unheard of." 

"It's amazing how the IMA can bring people from different parts 
of the country together to work on these projects;· adds Carlos 
Castillo-Chavez, a visiting professor from Cornell University who 
has worked with the IMA on the application of math to the spread 
of ruseases. 

The idea behind the IMA dates back to 1978, when Miller
then head of the School of Mathematics-learned that the Nation
al Science Foundation (NSF) was soliciting proposals for a math 
institute that would complement the Institute for Advanced Study 
at Princeton University. 

The NSF hoped to establish an institute with the flexibility to 
change programs and to remain innovative, so Miller and his col
leagues submitted their idea for the IMA. 

"Our concept was for an institute that would focus not only on 
math but also look for ways to advance other fields;· says Miller. 
"We would bring together people from all over the world, and we 
would provide the facilities and atmosphere that would encourage 
interaction between mathematicians and other scientists:· 

Miller and his colleagues were confident that their proposal 
would be successful because IT's unique organizational struc
ture-which incorporates mathematics, science, and engineering 
in the same collegiate unit- reflected a strong tradi tion of innova
tive, interdisciplinary collaboration. 

After scrutinizing more than a dozen proposals, the NSF award
ed the University one of two new mathematics centers. The IMA 
offered its first program, Continuum and Statistical Approaches to 
Phase Transition, in fall1982. 

Today, the IMA receives 60 percent of its $3.2 million annual 
budget from the NSF. The remruning 40 percent comes from federal 



agencies, corporations, the University, and a 
coalition of other educational institutions. 

The IMA:s first director, Hans Weinberg
er, a mathematics professor with a history 
of collaborative research, built the insti
tute's foundation. However, IMA officials 
attribute much of the institute's success to 
Regents' Professor Avner Friedman, whose 
tenure as director from 1987 to 1997 in
cluded many IMA milestones. 

Friedman came to the University from 
Purdue because of the unique opportuni
ties offered by the IMA. Under his leader
ship, the IMA introduced its summer pro
gram, added several new workshop topics, 

and boosted efforts to work more closely with industry. Friedman 
says the latter was his proudest accomplishment. 

"We were able to bring industry and mathematics together, and 
that was unique;' Friedman says. "There is nothing like the IMA 
anywhere. After 17 years, it is still strong and always moving on to 
new ideas:· 

In 1987 the IMA introduced a program that pairs postdoctoral 
students with corporate partners like Medtronic, Honeywell, and 
IBM to solve industrial problems. 

According to Fadil Santosa, the IMA:s associate director for in
dustrial programs, this arrangement helps students learn about 
opportunities in industry and allows corporate participants to ben
efit from the students' expertise. 

"We train people with doctorates to have a choice between in
dustrial research and academic work;' says Santosa. "The postdocs 
work on company problems half the time and on their own re
search for the other half. Usually, both projects complement one 
another:' 

"Industry is a source that we really haven't tapped into until re
cently, and now it's very exciting;' adds Santosa. 

COMPUTERS HAVE ALSO TRANSFORMED THE IMA:S PROGRAMS. 
Although scientists used to build prototypes to test their theories, 
much testing is now performed using computer simulations, and 
mathematicians have a major role to play in their creation and 
analysis. 

This year-as part of the IMA:s focus on mathematics in biolo
gy-participants developed simulations that model heart rhythms 
and the spread of AIDS in a human body. Researchers then used the 
models in workshops to explore how mathematical applications 
might aid in the search for a cure. 

IMA participants also used mathematical models to study the 
level of AIDS-infected cells in a body over an 11-year period, the av
erage life expectancy for someone with AIDS. They also used the 
models to study the impact of vaccines on the population of in
fected cells. 

IMA researchers also explored developmental biology, fluid me
chanics in biology, cancers, hormone control, and infectious dis
eases this year. 

According to Miller, specific criteria govern the selection ofiMA 
program topics. "The program must have a lot of opportunity for 
mathematicians;' Miller says. "It must be of current interest in one 
of the sciences, provide employment opportunities for researchers, 
and it must be mathematically exciting:· 

Planning for IMA programs begins three or four years in ad
vance, says Miller. It usually takes that long to plan all the details of 
the program, including invitations to participants. 

Next year, the IMA will focus on reactive flow and transport 
phenomena, followed by mathematics in multimedia, and then 
mathematics in geosciences. Although some themes have been re
peated, Miller says the work itself always changes. 

"There are always new problems and old problems that are 
evolving;· he says. 

Those new problems have made the IMA a hot spot for research. 
Since the institute opened its doors, its programs have gradually 
grown larger and more successful. Last September the IMA ex
panded into spacious new offices on the fourth floor of Lind Hall. 

The IMA concept is gaining popularity. Although some similar 
programs are popping up in places like Delaware and North Caroli-

IMA continues on page 41 11> 
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IT's groundbreaking industrial mathematics program works with corporate partners 

to prepare graduate students for careers in industry and academia 

BY PAUL SORENSON AND JENNIFER WISE 

HEY'RE THE UNSUNG HEROES OF INDUSTRIAL 

innovation. 
From the pointer in the first IBM Thinkpad to 

the lead wires in Medtronic pacemakers, mathe
maticians have played a vital role in the develop
ment of many technologies that have transformed 

the way we live. 
But until recently, few high-tech companies understood the 

benefits of adding mathematicians to their cadre of scientific ex
perts, and even fewer universities offered programs that prepared 
math students for careers outside academia. 

Enter Regents' Professor Avner Friedman, the celebrated math
ematician who helped pioneer collaborations between industry 
and academia during his decade-long tenure as director of the Uni
versity's Institute for Mathematics and Its Applications. 

Friedman recognized the problem and in 1993 proposed an in
novative solution: the Minnesota Center for Industrial Mathemat
ics, which he now directs. 

The center, founded in 1994 with a grant from the Graduate 
School, offers master's and doctoral degrees in industrial mathe
matics. 

Students in the program supplement their mathematical ex
pertise with courses in engineering and computer science. As part 
of their studies, master's and doctoral students participate in a 
three- to twelve-month internship. during which they tackle a 
mathematical problem for one of the program's corporate partners. 
The problem and its solution then form the basis of the students' 
thesis or dissertation. 

"Internships are one of the best ways to connect what students 
learn in the classroom to what they will do in industry;· says Pro
fessor Fadil Santosa, the center's associate director. 
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According to Santosa, the internship program has caught on 
quickly. 

''At first we had to pound the pavement for both students and 
companies;· he says. "But thanks to word of mouth from satisfied 
participants, people are now coming to us." 

Indeed, the program's enrollment has surged from two students 
in 1994 to 18 students today. Last year, the center awarded 12 mas
ter's and two doctoral degrees. And the list of corporate partners 
has grown to nearly 20, including 3M, Bellcore, Deluxe, Ford, Gen
eral Motors, Lockheed Martin, Lucent Technologies, Medtronic, 
Motorola, and Seagate. 

Santosa works with interested companies to determine if their 
needs fit the program's criteria for internships. "The problem 
they're proposing has to have significant mathematical content;' he 
says. 

The risk for companies is minimal because the center covers the 
cost of providing the first intern, explains Friedman. 

"Once they realize that they are getting a good product, they are 
willing to cover the costs [of additional students];' he adds. 

ONE OF THE CENTER'S MOST ACTIVE CORPORATE PARTNERS IS 

3M, which has hosted three interns since 1994. 
According to David Misemer, a senior research specialist at 3M, 

engineers have the mathematical expertise to solve most of the 
problems they encounter. However, as product development and 
manufacturing processes become more complex, the company in
creasingly encounters problems that require more rigorous mathe
matical skills. 

"That's when we need the mathematicians;· says Misemer. 
For example, one 3M intern, Svetlana Rudnaya, is developing 

mathematical equations to improve the fidelity of computer-gener
ated holograms. Rudnaya began working on the problem as an in
tern in the master's program. The company was so impressed with 
her work that it invited her back when she entered the doctoral pro
gram. 

"The great thing about the interns is that they come in, they're 
focused, and they want to get the answer;· says Misemer. 

The interns also understand the importance of selling their 
skills to their corporate colleagues in terms of the bottom line, says 
Misemer. 

According to doctoral candidate Irina Mitrea, another 3M in
tern, that understanding is essential to a mathematician's success 
in the workplace. 

"We must understand [corporate culture]. be flexible, and be 
able to translate our mathematical language;· she says. 

Problems in industrial mathematics are no less challenging than 
those in academia, says Todd Wittman, a master's student in the 
program. 

The problems often involve complex mathematics, says 

Wittman. However, "sometimes the math itself is not so tough, but 
the challenge is how to make it applicable to the real world;' he 
says. 

Graduates of the program are well-prepared for the working 
world, says Santosa. In addition to analytical prowess and mathe
matical expertise, they possess strong teamwork and communica
tions skills. 

"They have an advantage in the job market;' he says. 

THE CENTER'S SUCCESS HAS LED FRIEDMAN AND SANTOSA TO 

expand their programmatic offerings. 
Last year, they launched a program for undergraduates. Guided 

by industrial and academic mentors, students in the new program 
work in teams of three on yearlong industrial projects. The pro
gram has been so successful that Friedman and Santosa are already 
working to expand it to other four-year colleges in Minnesota. 

Another new program offers courses in quantitative finance 
aimed at bankers and other financial executives. 

Outreach is also playing a larger role in the center's mission. 
Santosa says he and his colleagues are working to educate the 
greater community about the importance of mathematics. 

"Part of our job is to get out there to convince people-especial
ly young people-that mathematics is relevant and important;' he 
says. 

Through its efforts to promote mathematics, the center is also 
drawing national attention to itself. 

According to Friedman, at least a half-dozen universities 
around the country have begun implementing similar programs, 
including Northeastern, Rice, and Utah State universities and the 
universities of Colorado, Delaware, and Florida. 

But Minnesota's program remains at the head of the pack, he 
says. The program was ranked fourth in graduate studies in applied 
mathematics in the 1999 U.S. News and World Report ranking of 
graduate programs, and Friedman anticipates further growth in 
the years ahead. 

"We haven't even begun to realize our potential;' he says. • 

FOR MORE INFORMATION visit the center's web site at 

www.math.umn.edu/ mcim. 
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The nationally acclaimed University of Minnesota Talented Youth Mathematics Program 

helps adolescents with exceptional mathematical abilties to develop their talents 

BY JUDY WOODWARD 

HEN GOOD ALGEBRA TEACHERS DIE AND 

go to heaven, they probably hope to wake 
up and find out that they've been put in 
charge of Mr. Huberty's class. 

Attentive, lively and cheerful, the kids in 
Mike Huberty's class range in age from 12 

to 15. They need no urging to settle down when class begins, and 
they actually stay around during the break to talk about their work. 
No headphones dangle around their necks, and their conversation 
is free of the usual world-weary teenage complaints about all things 
academic. All in all, they seem determined to undermine every 
stereotype of junior-high students as naturally surly types who 
drive their parents wild and their teachers into exhausted early re
tirement. 

Of course, the kids in Huberty's class aren't entirely ordinary 
kids. For one thing, they are very, very smart. 

Huberty teaches in the University of Minnesota Talented Youth 
Mathematics Program (UMTYMP). Now in its 21st year, the pro
gram is popularly known to hundreds of young Minnesota math 
whizzes as "Umpty-Ump." 

One afternoon each week, Huberty's class of young adolescents 
gathers in a Vincent Hall classroom to unlock mathematical mys-

38 SPRING 1999 INVENTING TOMORROW 

eries that most college-bound students won't encounter before 
their junior or senior year of high school. On a recent Tuesday, Hu
berty is demonstrating the finer points of exponential functions to 
his class. The kids are silent with concentration as he furiously 
scribbles equations across the blackboard. 

Huberty poses a problem and then waits while the kids tap out 
the solution on their graphing calculators. A former UMTYMP stu
dent himself, he knows how to achieve exactly the right balance of 
student enthusiasm and classroom decorum. After a few minutes 
of intent work, there's a sudden explosion of answers from the class, 
and Huberty pretends to sway good-naturedly under the cheerful 
barrage of correct responses. 

Intending to use a real-life analogy, Huberty asks, "Folks, how 
does this relate to compound interest?" There's another quick burst 
of chalk dust before Huberty realizes that the kids aren't following 
his explanation. But the note of incomprehension in the air has 
nothing to do with the formulas on the board. 

After a moment of reflection, Huberty pinpoints the difficulty. 
None of his students has ever encountered a home mortgage or any 
other real-life situation involving compound interest. He gives a 
classic palms-up shrug, as if to remind himself of just how young 
these kids are, and does some quick thinking aloud, "Okay, I better 
clarify the idea of compound interest:' 

Huberty's students may not have mastered ordinary consumer 
finance, but their grasp of higher mathematics is impressive. Over 
the program's five-year course sequence, they will cover four years 
of standard high school math and three years of college-level cal
culus-all before they finish high school. 

Children ordinarily test into the UMTYMP program in sixth or 
seventh grade, but the program's associate director, Andrea Olson, 
says that she has enrolled genuine math prodigies as young as eight 
or nine years old. Last year more than 1,500 aspiring math students 
took the entrance exam; the program offered places to just 169 of 
them. 

UMTYMP looks for a special kind of student, says Olson. "We're 
looking for kids who have a natural talent in math. It's similar to 
someone who is naturally talented in music or athletics:· 

Olson stresses that many high-achieving students are capable of 
doing first-rate work in math without being qualified for UMTYMP. 



"There are students who reach the top of the class because they're 
hard-wor!Gng and disciplined in achieving academic goals. Given 
enough time, they can figure out any problem because of their ex
cellent study skills and work habits. Those aren't the !Gds we're look
ing for in UMTYMP. We're loo!G ng for students with an instinctual 
feel for analytical and creative approaches to the subject:' 

The distinction between good math students and UMTYMP 
!Gds is not an arbitrary excuse to shut out some children at the ex
pense of others, according to Olson. "There are critical develop
ment points in fifth and sixth grade;' she says. " If high-talent !Gds 
are not identified at that stage, they'll turn off to the subject alto
gether. They need an environment with peers and mentors like 
themselves. And that's the purpose of UMTYMP." 

Peter Mucha agrees. In 1984 he was a brainy but bored seventh
grader in Rochester, Minnesota. That was the year that UMTYMP 
established an outreach program in his hometown. "I was lucky:' he 
says. ''All through grade school, my mother was good at getting the 
school to let me have my own individualized math instruction. I 
just went to a little corner by myself [in the lower grades.] But by 
junior high, it was difficult to have special arrangements. I was 
bored in seventh-grade math. UMTYMP came along at the perfect 
time. Otherwise, I would have just floundered around:' 

Mucha, whose subsequent academic career includes degrees 
from Cornell, Cambridge, and Princeton, now teaches mathematics 
as a postdoctoral fellow at MIT. He insists that UMTYMP helped 
him not only in math but with college science classes as well. 
"Mathematics is the language of science. All my other classes were 
easier for me because I had already learned the math involved in 
UMTYMP. I had a leg up on physics and engineering." 

As a math instructor, Mucha notes the difficulties encountered 
by his own students who enter college without having experienced 
programs like UMTYMP. "They have to learn the math that goes 
with whatever science they're learning at the same time. Loo!Gng 
back at UMTYMP, we had so much time to digest the math basics:' 

But not all UMTYMP students are as mathematically focused as 
Mucha. 

Andy Granger, age 15, is a sophomore at St. Paul's Central High 
School and a third-year participant in UMTYMP. Although he's en
thusiastic about his math classes and singles out his UMTYMP in
structor, Mike Lawler, for special praise, Granger emphasizes that 
math is far from the only important thing in his life. "UMTYMP 
amplifies my interest in math;' says Granger, " but right now I'm 
also interested in athletics and humanities, especially philosophy." 

Sensitive to the stereotype of the one-dimensional math whiz, 
Granger wants to make it clear that "UMTYMP is mostly com-

posed of normal people. There are a lot of girls. Most of the people 
are engrossed in math, but they do well in other academic subjects." 

Although current UMTYMP participants like Granger find it 
unremarkable that 40 percent of the students in the program are 
girls, their elders know that raising the rate of female participation 
represents one of the program's greatest success stories. In the last 
decade, thanks to efforts funded by a grant from the Bush Founda
tion, UMTYMP administrators believe they have figured out the 
key to involving high numbers of girls in the program. 

"Getting together a critical mass of girls [in UMTYMP] is im
portant:' says Olson. "It's vital that girls remain interested in math 
in fifth and sixth grade. Another turning point is in the first year of 
high school. If you get less than 40 percent girls in math classes at 
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those times, the girls will begin dropping out." 
According to Olson, UMTYMP combats the traditional isola

tion of mathematically talented girls by offering them a communi
ty of peers at a time when fitting in with a like-minded group is all
important to them socially and developmentally. UMTYMP classes 
are carefully balanced so that the girls are clustered in coed classes 
like Huberty's where they make up about half the students. Other 
sections remain all male, but notes Olson dryly, "It doesn't seem to 
affect the boys' performance when girls are there." 

The program seems to have worked for girls like Prachi Jain, a 
sophomore at White Bear Lake High School. Jain may not be aware 
of the theory behind her success at UMTYMP, but she clearly un
derstands the benefits she's gotten from the program. "There's a 
good balance between boys and girls in UMTYMP. In my high 
school, there's more dominance of males in math;' she explains. " I 
was always interested in math, but UMTYMP has given me more 
confidence. It greatly enhances girls' performance when they go 
back to their high schools:· 

Jain believes that UMTYMP has changed her life. 
"Before, I always thought math was okay, but not for me;· she 

says. ''After UMTYMP, it's not so scary when you are up against 
math in chemistry or physics. I feel as if I'm achieving more than I 
thought I could." 

Hejhal continued from page 33 

a particular location at a particular time. 
"That is;· explains Hejhal, "there is always an intrinsic uncer

tainty as to its position:· 
When mathematicians studying the curved pool table model 

substitute a quantum particle for a Newtonian cue ball, the result 
is not homogeneous chaos; instead, they find Hejhal's spiderweb 
image laced with clear ridges of enhanced probability showing 
where the particle prefers to visit most often. As the particle's ener
gy increases, the gridwork becomes increasingly complex. 

Hejhal uses this pool table model and an analogy to explain the 
connection with prime numbers. 

Mathematicians know that there are certain trajectories on the 
pool table whose lengths are analogous to ordinary prime numbers. 
Surprisingly, the distribution of these lengths (''geometric" primes) 
is controlled by the energy levels of the quantum particles that slide 
around on the pool table. The ridges in the spiderwebs are con
nected with the geometric primes' finer properties. 

"Presumably, the table controlling the true primes is much more 
subtle-and important;' says Hejhal. "To fully understand the ordi
nary primes' distribution, including the similarities to coin-tossing, 
one must find that table and then understand the quantum parti
cles that slide around on it- both their energy levels and their 
'shapes:" 

At present, only a few very tantalizing pieces of the puzzle seem to 
be in place. Any deeper explanation, jokes Hejhal, would require a wider 
knowledge of number theory and the Greek letter zeta. The zeta func
tion predicts where prime numbers fall along the axis of symmetry. 
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Back in Huberty's class, issues of gender equity are not exactly 
prominent in the minds of the kids. They're having too much fun. 

Sophie Rapoport, age 12, who attends the Twin Cities Jewish 
Middle School, has pasted her homework star high on her cheek
bone where it catches the light. She's been calling out correct an
swers for most of the hour and seems stunned when a visitor sug
gests that some people have the odd notion that boys are naturally 
better at math than girls. 

"My math teacher always told me that girls have the same po
tential as boys;· she declares firmly. 

Rapoport is much more interested in talking about the benefits 
of UMTYMP to her social life. ':At UMTYMP I've got a lot of friends. 
There are a lot of people here with the same interests as me. I'm not 
the only 'smart person' anymore:· 

Dan Butler, another instructor in the program, sums up the 
UMTYMP experience. 

"These kids don't compare with kids in any other program. They 
do math purely for the enjoyment of it. Not because they want to 
sh ine up their college applications. Not to get ahead. Just because 
they like to do math. They're just like first-class athletes, except 
they go out-not for sports-but for math:' • 

FOR MORE INFORMATION visit t he ITCEP web site at www.math.umn.edu/ /tcep. 

The steep learning curve 
doesn't deter Hejhal, who is 
fond of quoting Leopold 
Kronecker, the 19th-century 
German mathematician 
who once said, "God made 
the integers, all else is the 
work of man:· 

Says Hejhal, "If God 
made the integers, and we 
are fi nding in them some 
law linking randomness 
and order, then clearly 
there is something very 
fundamental happening 
here:· 

Hejhal, who has a joint 

MATHEMATICAL WEB: This computer-gen-

erated image of a high-energy quantum-

chaotic wave function show where the 

quantum particle visits most often (blue), 

less frequently (green) and least often 

(white). 

appointment with the University of Uppsala in Sweden, was recog
nized for his work in quantum chaos with the 1997 Gi:iran Gustafs
son Prize from the Royal Swedish Academy of Sciences. He also 
holds Uppsala's 400-year-old 1593 Chair in Mathematics. 

Hejhal's colorful classroom lectures help students savor the vi
tality of mathematics. 

"I believe there is a strong interplay between teaching and re
search;' he says. "In my recent IT honors class on Fourier analysis, 
we saw how the spiderweb patterns can arise even in much simpler 
settings. My students' interest stimulates me to think more about 
these things. It's mutually reinforcing:· 



M QT continued from page 25 

the device. 
Hu, a chemical engineering professor, 

shares with MOT students the most recent 
developments in moving the technology 
into application. 

"For students, we bring our experience 
to them and give them a chance to look at 
a real-world project as it develops;· says Hu. 
The students, in turn, offer fresh perspec
tives in reviewing the project. 

In the pivotal technologies course, 
learning goes beyond traditional bound
aries. For example, MOT students who re
sponded to a business plan that David 
Carmein presented were right on the mark. 
The plan called for a joint venture between 
industry and the University in applying 
technology to improve medical simula
tions, says Carmein, president of Virtual 
Space Devices. 

"It's always good to get the best and 
brightest to think about your problem;· he 
says. The MOT students correctly identified 
the major weaknesses in the business plan. 
"They hit it on the head;' he says. 

Venture capitalist Arthur Kydd also pre
sented several business plans for fledgling 
technology to the pivotal technologies 
course. 

"J was working with a start-up company 
in the coating technology area;· says Kydd, 
president of St. Croix Management Group. 

IT Week continued from page 13 

In 1982, the event was rechristened Institute 
of Technology Week and broadened to em
brace IT's science and mathematics students. 

Fraser, who has advised Plumb Bob 
since 1987, says its members are intensely 
loyal and dedicated. Because of their ef
forts , IT Week is one of the University's 
most successful annual events. 

The slogan for IT Week 1999, which 
runs from May 3-7, is "U Can Do IT:' High
lights include a technology fair, an awards 
banquet, and goofy Olympic games like the 
calculator toss and algae race. The technol
ogy fair, held in a large tent on Northrop 
Mall, is expected to draw nearly 50 leading 
science and technology companies to cam
pus. 

Plumb Bob hopes to make alumni a big 
part of this year's celebration, says Fraser, 

"It was quite reward ing. I think it's a learn
ing experience for both sides." 

The pivotal technologies course and 
MOT program play an important role in the 
long-term development of those who man
age technology businesses, says Kydd and 
Lenz. 

"! think quite highly of the MOT pro
gram;· says Kydd. "Engineers need to devel
op their business and marketing skills." 

Even more significantly, the MOT pro
gram explores the unique challenges of the 
new technology-driven frontier and helps 
better prepare engineers and scientists to 

who expects many former Plumb Bob 
members to attend. 

"Over the years, I've been able to work 
with some really fabulous people;· she says. 
"''m excited to see them again:· 

Heckel, an electrical engineering senior, 
says that his involvement with Plumb Bob 
has afforded him many wonderful opportu
nities. While attending his first technology 
fair a few years ago, he met a representative 
from General Motors. That contact put him 
on the road to a permanent position with 
the company when he graduates this fall. 

Plumb Bob and IT Week have taught 
him teamwork and leadership skills. "''ve 
really learned to work well with people from 
a lot of different backgrounds;· he says. "Of 
course, it's also been a lot of fun :· • 

FOR MORE INFORMATION visit the Plumb Bob web 

site at www.tc.umn.edu/ nlhome/ g033/ plumbbob 

lead their companies through the compli
cated high-technology maze, says Lenz. 

"To me, MOT is going to be the way 
businesses are run;· says Lenz. "People are 
going to demand technology, which is going 
to shorten the product development cycle. 
The companies that succeed wi ll need to ef
fectively assess emerging technologies from 
a combined technology and business per
spective:· • 

FOR MORE INFORMATION call 612-624-5747 or visit 

the CDTL web site at www.cdtl.umn.edu. 

I M A continued from page 35 

na, Miller still thinks the IMA is the pre
mier institute of its kind. This May the NSF 
announced that it would renew funding for 
the IMA through 2004. 

Miller is excited by the opportunity to 
help others pursue their mathematical re
search. 

"The IMA plays a critical role in demon
strating the benefits of mathematics re
search to society;' Miller says. "For me, the 
most gratifying part has been the beneficial 
impact the IMA has had on the lives of 
thousands of researchers:· • 

FOR MORE INFORMATION visit the IMA web site at 

www.ima.umn.edu. 
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Chicago alumni reach out with Minnesota spirit 

IKE MANY HIGH SCHOOL SEN

iors, Illinois native Ryan Land
meier faced a difficult decision 
about where to pursue his under
graduate education. 

Eager to become an engineer, 
he had narrowed his field of 

prospective colleges to two-the University 
of Illinois and the University of Minnesota
both renowned for their engineering pro
grams. 

Both schools courted Landmeier, but 
Minnesota won him over, thanks in part to 

BY PAUL SORENSON 

the efforts of the Institute of Technology's 
Chicago Area Alumni Group, which works 
with the University's admissions office to 
help bring Chicagoland students to Min
nesota. 

Members of the group contacted Land
meier and his parents to answer their ques
tions about the University, reiterate its 
strengths, and share firsthand accounts of 
life on the Twin Cities campus. 

''As satisfied alumni, we're in a great po
sition to help [prospective students] and 
their parents understand the merits of a 

42 SPRING 1999 INVENTING T OMORROW 

University of Minnesota education:· ex
plains Robert Martin (Chemical Engineer
ing '46), who spearheads the recruiting pro
gram along with Arne Hjelmeseth 
(Computer Science '71). 

"We can also put a personal face on the 
University and dispel the idea that it's a big, 
unfriendly place:· he says. 

"For me, that [interaction] really made a 
difference;· says Landmeier, who is now a 
pre-engineering freshman at the University. 
"It really made [Minnesota] stand out as 
the better place to go." 

According to Roxanne Rockvam, who 
coordinates alumni programs for the Uni
versity's admissions office, Landmeier is 
one of nearly 20 Chicago-area students who 
have enrolled in the Institute of Technology 
since the program began in 1997. 

"The local connection is important;' 
says Rockvam. "Students and parents can 
identify with someone from their commu
nity who has been to the University and can 
tell them all about it. An admissions officer 
just can't make that kind of direct connec
tion:· 

The program also helps distinguish Min
nesota from its peer institutions, says Rock
vam. Few parents and students expect such 
personal attention from a large public uni
versity. 

WINDY CITY STUDENTS: Ryan landmeier and Mark 

Weber came to Minnesota from Chicago. 



CHICAGO GROUP: Ross Alexander, Dick Palas, 

Robert Martin, Doug Seitz, and Matt Mortenson. 

"I was definitely surprised to get the 
can;· says electrical engineering senior 
Mark Weber, who was among the group's 
first contacts in 1997. "No other school did 
anything like that. But Minnesota-over
all-was more concerned with making me 
feel comfortable with my decision;· he says. 

The alumni group caps off its annual re
cruiting effort with a reception for students 
who will attend the University in the fall. 
Alumni and representatives of the IT dean's 
office also attend the event. 

"The get-together helps students get to 
know each other before they head off to 
campus;· says Martin. "It also introduces 
them to our [alumni] group and to some of 
the friendly faces in the dean's office:· 

The Chicago group's recruiting program 
is among the strongest and most successful 
of its kind, says Rockvam, outperforming 
even University-wide programs in Califor
nia and Texas. 

For the last two years, the IT group has 
contacted students who are interested in 
admission to other University of Minnesota 
colleges. 

"Their niche is IT, but they've been so 
successful that they're branching out into 
other areas;· adds Rockvam. "We've been re
ally impressed with their efforts." 

But the recruiting program is only one of 
the many outreach efforts that distinguish 
the service-oriented Chicago group. 

Organized in 1994 by longstanding IT 
supporters John Blieszner (Chemical Engi
neering Ph.D. '79), Fidelis Umeh (Electrical 
Engineering '65), and Roger Nordby (Elec
trical Engineering '40), the group empha
sizes service to both the University and the 
alumni community. 

"We had all supported IT financially;· 
says Nordby, "but we wanted to do more." 

The group held its first event at the Uni
versity Club in downtown Chicago, recalls 
Nordby, and the response from local alumni 
was overwhelmingly positive. The group's 
first meeting attracted about 25 people, and 
subsequent events-including annual lec
tures and social gatherings-drew many 
more. 

Dick Palas (Chemical Engineering M.S. 

'66, Ph.D. '70) joined the group at its initial 
meeting. 

"We all thought this was a great idea;· he 
recalls, "an opportunity to give back to the 
University, network with other professional 
alumni, and make new friends who share a 
common interest:' 

The group draws alumni from different 
eras for different reasons, says Matt 
Mortenson (Electrical Engineering '94 ), 
who succeeded Blieszner as the group's 
president in 1996. The mix of older and 
younger alumni is part of the key to the 
group's success. 

"We get tremendous synergy from 
bringing together all of these people from 
different [backgrounds and different gener
ations]:' he says. ·~though we're very differ
ent, we all share a common bond:' 

Doug Seitz (Geology '92), who succeed
ed Mortenson as the group's president ear
lier this year, joined the group when he 
moved from Minneapolis to Chicago. 

"For me, [the alumni group] helped 
make Chicago seem smaller than it really 
is;· says Seitz. "It can be pretty intimidating 
to move into a city with 10 million people 
and not know anyone. This group provides 
an instant connection to a familiar commu
nity:' 

To help welcome recent graduates into 
the alumni fold, the group is considering a 
"zero-year" reunion, says Seitz. 

The Chicago Area Alumni Group's 

recruiting program is among the 

strongest and most successful of 

its kind, outperforming even 

University-wide programs in 

California and Texas. 

The group is also planning several other 
events for the coming year, including a Sep
tember gathering aimed at all 700 IT alum
ni from the Chicago area. It also hopes to 
expand career networking opportunities 
for those alumni. 

Kris Kosek, IT's alumni relations direc
tor, hopes to duplicate the Chicago group's 
success story in other cities around the 
country-a prospect that appeals to G. Ross 
Alexander (Physics '68) and other members 
of the Windy City group. 

"If every big city around the country had 
one of these groups, imagine what we could 
do for the University;' says Alexander. "The 
possibilities are endless:· • 

FOR MORE INFORMATION about the Chicago Area 

Alumni Group, contact Doug Seitz at 847-491-1799. 

For Information about alumni groups In other 

areas, contact Kris Kosek at 612-626-8282 or e

mail kosek@itdean.umn.edu. 
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S AN ENVIRON

mental engineer 
at 3M in the 
early 1970s, 
joseph Ling es
poused a sim
ple, extraordi 
nary solution to 
the nation's bur

geomng pollution problems: eliminate pol
lutants at the source before they contami
nate the environment. 

This novel approach-combined with 
his idea that successful environmental 
management encompasses the total impact 
of pollutants on air, water, and soil-revolu
tionized industrial environmental practices 
and shaped environmental philosophy and 
governmental regulation around the globe. 

Today, Ling is known worldwide as the 
father of pollution prevention programs. 
But he and his wife, Rose, an accomplished 
chemical engineer, first came to the United 
States in the 1940s with a much different 
destiny in mind. 

Their story-shaped by education, inno
vation, revolution, and war-spans eight 
decades, two continents, and a world of 
change. 

jOSEPH LING WAS BORN IN PEKING, 

China, in 1919. His father and older brother, 
both government officials, moved the fami
ly to anking in 1929 to avoid the threat of 
Japanese invasion from occupied Man-

BY PAUL SORENSON 

churia. At age 18, Joseph became the head 
of the family when his father died and his 
brother moved with the government to 
Chungking to evade further Japanese ad
vances. His family survived the bombing 
and massacre of Nanking and fled into the 
countryside north of the Yangtze River be
fore Japanese forces occupied the city. How
ever, the family 's home was destroyed and 
Joseph narrowly escaped being killed by 
Japanese soldiers on three separate occa
sions. 

An American Methodist missionary, 
Marie Brethorst, helped Joseph get a job 
teaching mathematics and English at a 
Methodist junior high school that remained 
open because of its American ties. In 1939, 
Brethorst helped Joseph enroll at Hang
chow Christian University in Shanghai, 
where he met and married a fellow student, 
Rose Hsu. 

"Life was physically dangerous and 
studying difficult during the war;· says 
Joseph, especially after Japan occupied 
Shanghai in 1941. Still, the young couple 
completed their undergraduate degrees
his in civil engineering and hers in chemical 
engineering-in less than four years. 

After graduation, Joseph began building 
railroad bridges for the Nanking-Shanghai 
Railroad, where Rose worked as a chemist. 

Although the Japanese occupation 
ended at the close of World War II in 1945, 
the communist revolution brought contin
ued strife to China. Communist guerrillas 
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blew up Joseph's bridges and attacked the 
villages where he and his crews stayed. Dur
ing one late-night attack, a spatter of bul
lets riddled Joseph's hardhat while he slept 
nearby. 

Eager to escape the violence and contin
ue their education, Joseph and Rose applied 
for admission to the University of Minneso
ta in 1946. Brethorst urged the Lings to 
choose Minnesota because her sister, dean 
of nursing at Hamline University in St. Paul, 
would be nearby to offer help and support. 

"Coming to the United States to contin
ue our studies was a difficult decision;· says 
Joseph. "The expense was very great, and 
the assets of our families had been wiped 
out during the war and by rampant infla
tion afterward. However, we determined to 
work hard and live frugally for several years, 
and finally accumulated barely enough 
money to come to the University of Min
nesota for graduate education:· 

But the University-overflowing with 
postwar veterans on the GI Bill-delayed 
the Lings' admission for two years. Joseph 
finally came to Minnesota in fall1948. Rose 
followed six months later, enrolling in 
spring 1949. 

Life at the University was challenging. 
"The threat to life from war was gone, but 
financial privation remained," recalls 
joseph. As foreign students, he and Rose 
were required to pay out-of-state tuition 
but could not work. "We lived off our mea
ger savings, which meant walking to school 



instead of paying the nine-cent streetcar 
fare and returning milk bottles to the cafe
teria for a penny refund." 

Although Joseph hoped to study munic
ipal engineering and railroad engineering, 
the University offered neither program. To 
accommodate him, advisors developed a 
special program that combined sanitary en
gineering with public administration and 
highway engineering. 

Since the field was new, the University 
kept adding degree requirements, and 
Joseph ran up 120 credits instead of the re
quired 76. "I was going to be the first to earn 
a sanitary engineering Ph.D. from the Uni
versity, so they wanted me to be well-pre
pared;' he adds. "They wanted to be proud 
of me:' 

Rose was also breaking new ground. In 
1950, she became one of the first women in 

the history of the University to earn a mas
ter's degree in chemical engineering. After 
graduation, she went to work as a research 
chemist for General Mills to help support 
her husband's educational endeavors. 

"Rose sacrificed her opportunity to ob
tain a doctorate so that I could continue 
working for mine;' says Joseph, who went 
on to earn his doctorate in 1952. "I couldn't 
have done it without her sacrifice on my ac
count." 

He was eager to use his new expertise to 
help China cope with its primitive sanitary 
conditions. However, the U.S . government 
refused to allow Chinese nationals with 
technical expertise to return to China dur
ing the Korean War, so Joseph joined his 
wife at General Mills. 

When Joseph and Rose finally returned 
to China in 1956, he organized the National 

''ROSE AND I HAVE ORDERED 

OUR LIVES ACCORDING TO AN AN-

CIENT CHINESE PROVERB: 'AMONG 

TEN THOUSAND WAYS TO PREPARE 

FOR LIVING, THE BEST WAY IS 

THROUGH EDUCATION.' '' 

Institute of Sanitary Engineering Research 
in Peking and became its first director, and 
she became senior fellow of the Chemical 
Research Institute of the Chinese Academy 
of Science. 

Although they were treated well, the 
Lings became frustrated by undue political 
pressures in China and decided to return to 
the United States in 1958. 

But escaping China's communist regime 
wasn't easy. With the help of friends in the 
United States, the Lings devised a compli
cated, risky plan to return to Minnesota 
with their children. 

Joseph, Rose, and their U.S.-born son, 
Louis, made the trip first, arriving in Hong 
Kong in January 1958. However, when the 
Chinese government learned of their defec
tion, it refused to allow their young daugh
ters to leave. 

Determined to reunite their family, 
Joseph and Rose wrote to Chinese prime 
minister Chou En-lai threatening to tell the 
world press that the Chinese government 
wasn't being truthful when it said that the 
returned scholars could leave China at will. 
Soon after, Chou allowed their daughters to 
join them in Hong Kong. 

Meanwhile, General Mills chairman 
Harold Bullis-personal envoy to President 
Eisenhower and the Lings' friend and for
mer employer-had lobbied Congress to 
pass legislation that allowed the Ling fami
ly to enter the United States as "displaced 
persons:' Grateful to Bullis, the Lings 
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returned to work at General Mills. 
Although Rose's chemical engineering 

skills were a tremendous asset to the com
pany, Joseph's environmental expertise was
n't being tapped to its full potential. With 
Bullis' encouragement and blessing, Joseph 
left General Mills and joined 3M in 1960. 

AT 3M, JOSEPH JOINED THE CENTRAL EN

gineering unit, launching a 24-year career with 
the company-and a pollution prevention 
revolution. 

He persuaded 3M to consider pollution 
prevention as an alternative to complex 
and costly pollution controls. Moreover, he 
was among the first to raise concerns about 
the total environmental impact of pollu
tants rather than focusing on water, land, or 
air pollution alone. 

He brought this idea to the national 
forefront in 1972, helping Congress shape 
the nation's first clean-water bill. 

Joseph argued that the bill's zero-pollu
tant mandate would be counterproductive. 
According to his calculations, eliminating 
an additional 4,000 tons of pollutants in 
one 3M factory that already accomplished 
90 percent pollution removal-as required 
by the new standard-would consume 
40,000 tons of natural resources, generate 
an additional19,000 tons of pollutants into 
the air and on land, and cost more than $10 
million-without measurable improvement 
in the water quality of the receiving river. 
The government listened to Joseph and in
corporated his suggestions into the subse
quent amendments to the Clean Water Act. 

In 1974 Joseph helped establish a formal 
corporate policy that shifted 3M's environ
mental focus from controlling pollution to 
preventing it. 

The centerpiece of this effort, the Pollu
tion Prevention Pays (3P) program, encour
aged efforts to eliminate or reduce pollu
tion sources from 3M manufacturing 
processes and products. Joseph demon
strated that the company could save mil
lions of dollars by reducing and reclaiming 
pollutants. 

"We convinced the company's top man
agement that pollution is in fact unused 
raw material;' he says. "By reducing the 
amount of pollution, the company could 
save money both on pollution control and 
on raw materials the next time around. It's 
a win-win situation:' 

Since 1975, the program has spawned 
4,600 pollution prevention initiatives that 

HONORS AND AWARDS 

J 
OSEPH LING HAS SERVED AS AN ENVI

ronmental advisor to presidents 

Nixon, Carter, and Bush as well as to 

many prominent national and International 

organizations and governmental bodies. He 

has received many honors and distinctions 

from his peers, Including: 

• election to the National Academy of Engi

neering (1976) 

• member of the United Nations Honor Roll 

of 500 environmental leaders (1990) 

• recipient of the Goldwater Drop Award of 

the American Water Works Association 

(1999) 

• life member and fellow of the American 

Society of Civil Engineers 

• senior visiting fellow of the Woodrow Wil

son National Fellowship Foundation 

• diplomate of the Academy of Environmen

tal Engineering and recipient of Its Edward 

Cleary Award 

• recipient of the first Gold Medal Award of 

the World Environmental Center for signifi

cant contribution to International environ

mental programs (1985) 

• recipient of the U of M Outstanding 

Achievement Award (1982) 

• recipient of the Distinguished Engineer 

Award of the Minnesota Federation of Engi

neering Societies (1998) 

have eliminated 1.2 billion pounds of air, 
water, and land pollution and saved 3M 
more than $810 million. (These figures in
clude only first-year savings from each ini
tiative.) The program has also received a 
number of awards, including President 
Bush's Environment and Resource Conser
vation Challenge Citation in 1992 and Pres
ident Clinton's Award on Sustainability in 
1996. 

The program also has drawn interna
tional attention, serving as the basis for the 
U.S. Pollution Prevention Act of 1990 as 
well as the environmental policies of many 
countries, including the United Kingdom, 
France, and Germany. 

Although Joseph retired from 3M in 
1984 as vice president of environmental en
gineering and pollution control-having 
had global responsibility for the company's 
environmental efforts in nearly 60 coun
tries-he continues to champion pollution 
prevention initiatives around the world. 
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The environmental challenge for the 
next millennium, he says, is to move from 
pollution prevention toward sustainable 
development and design for the environ
ment. The first concept-sustainable devel
opment-entails using minimal resources 
to produce maximum human benefit with
out jeopardizing the needs of future gener
ations. The second-design for the environ
ment-focuses on creating products and 
processes that cause little or no environ
mental damage. 

Meeting this challenge will require in
dustry, community, and government lead
ers to continue working together, adds 
Joseph. 

"Environmental issues are emotional. 
Environmental decisions are political. Envi
ronmental solutions are technical. No tech
nical solution to a pollution problem can be 
accepted if it is not presented in harmony 
with the emotional and political realities." 

POLLUTION PREVENTION ISN'T JOSEPH 

Ling's only passion. He and Rose are also 
enthusiastic proponents of higher educa
tion, with strong ties to their alma mater. 
All four of their children attended the Uni
versity-Lois Ling Olson (Education '67, 
M.S. '83) and Rosa Ling Ahlgren (Education 
'71) are teachers, and Louis Ling (Chem
istry '75, M.D. '80) and Lorraine Ling LaRoy 
(Chemical Engineering '79, M.D. '83) are 
medical doctors. Four of their 12 grandchil
dren are University students or graduates. 

"Rose and I have ordered our lives ac
cording to an ancient Chinese proverb;' 
says Joseph. "'Among ten thousand ways to 
prepare for living, the best way is through 
education: We have overcome obstacles to 
obtain an education and have succeeded 
because of it. Now we believe it is both an 
obligation and a pleasure to contribute to 
the education of others:' 

Toward that end, the Lings established a 
graduate fellowship in environmental engi
neering in 1989. 

"We truly believe that the future of the 
United States depends on the education of 
the young-especially in science and tech
nologY:' says Joseph. "Our fellowship sup
ports the need of talented students to pur
sue studies, perhaps without some of the 
privations that we experienced." 

But the Lings wanted to do more. 
"It follows logically that the quality of 

education depends upon the quality and in
tegrity of teachers;' says Joseph. That's why 



GIVING TO IT 

Insuring excellence for IT 
PLANNED GIVING IS THE CORNER-

stone of IT's financial planning. 

Our goal in this column is to out

line different avenues of giving in 

each issue of Inventing Tomorrow. 

One way in which you can provide a 
charitable gift and receive a charitable tax 
deduction is through life insurance, an ex
ceptionally versatile asset that can be used 
to meet a variety of financial and estate
planning objectives. 

You may have an insurance policy that 
you no longer need-for example, an adult 
child may no longer require the financial 
protection of your policy, or you may have a 
policy insuring a business you no longer 
own or that no longer exists. 

Each of these situations offers an oppor
tunity for giving to the Institute ofTechnol-

he and Rose established a professorship in 
environmental engineering in 1997. 

"Environmental engineering is going 
through rapid and exciting change. As en
gineers, we saw a way to help fund explo
ration and discovery by creative teachers 
who will transfer their ideas and innova
tion to many students for many years:· 

In doing so, the Lings have left a lasting 
legacy at the University. 

"We feel privileged being able to con
tribute in a tiny way to a great university 
from which we derived so much benefit 
early in our lives;· says Joseph. • 

FOR MORE INFORMATION contact IT's Office of 

Development and External Relations at 612-624-

5537, 1-800-587-3884, or e-mail development@it

dean.umn.edu. 

ogy. It's as simple as changing the benefici
ary and making the college the policy owner. 

If you don't want to transfer an existing 
policy to IT, you can take out a new policy 
naming the college as irrevocable benefici
ary and owner. The premiums you pay are 
fully tax-deductible. 

Recently, a 42-year-old alumnus desig
nated the Department of Civil Engineering 
as the beneficiary of his $2 million policy. 
This generous gift, which will fund an en
dowed chair, enhances the department's 
ability to provide cutting-edge programs 
and to meet future challenges. 

Your gift of insurance safeguards IT's 
margin of excellence and will help provide a 
solid foundation for its future. • 

- Richard Hatfield, Director of Development 

FOR MORE INFORMATION contact the Office of De

velopment and External Relations at 612-624-

5537, 1-800-587-3884, or e-mail deve/opment@lt-

dean.umn.edu. 

ROSE LING'S LAWS 

W
HILE HER HUSBAND SHAPED INTER

national environmental policy, Rose 

Ling pursued a distinguished career 

In high-polymer research with General Mills 

Chemical Company. 

Although female engineers were common In 

China during the 1940s and 1950s, few American 

women worked outside the home In any profes

sion at that time. 

"We hadn't planned to stay In the United 

States, so I wasn't concerned," says Rose, who 

had already defied American gender stereo

types by becoming one of the first women In the 

history of the University to earn a master's de

gree In chemical engineering. But when she and 

Joseph returned to the United States perma-

"When I first started, there weren't many 

women In [engineering]," she says. " I had to 

work hard to establish credibility so people 

would take me seriously." 

Rose quickly proved Invaluable to the com

pany (later acquired by Henkel Corporation), 

guiding the development of several patents. Her 

discoveries-which often ran counter to ex

pectations-were knows as "Ling's Laws." 

Throughout her career, Rose served as a 

member of the American Institute of Chemical 

Engineers and the American Chemical Society. 

She also served alongside her husband as a 

senior visiting fellow for the Woodrow Wilson 

National Fellowship Foundation for 17 years, 

preparing college students and faculty-espe-

nently In 1958, Rose found herself In a pioneer- clally women-for the rigors of the working 

lng role. world. 
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lOOKING BACK ... 

Remembering 'Met' Wilson 
WHEN OWEN MEREDITH WILSON 

stepped down as president of the 

University of Minnesota in 1967, 

he left behind an institution re-

markably changed by his tenure. 

Under Wilson, enrollment increased 
from 28,000 to 44,000, the University 
opened its Morris and Crookston campus
es, and the Twin Cities campus expanded 
to the west bank of the Mississippi River. 

Wilson-who died from brain cancer 
last ovember in Eugene, Oregon, at age 
89- also oversaw the opening of the large 
research library that bears his name and 
was credited with facilitating a closer work
ing relationship between faculty and Uni
versity administrators. 

According to Otto Silha, a member of 
the Board of Regents during Wilson's 
tenure, the University's ninth president was 
also a strong supporter of the Institute of 
Technology and its ini tiatives, including the 
Minnesota Experimental City. 

"He liked the idea that this national 
project was housed at the University," says 
Silha. "He was a wonderful, graceful, and 
very wise president:' 

Electrical engineering professor emeri
tus William G. Shepherd, Wilson's vice pres
ident for academic administration, says 
that the former president was also instru
mental in establishing the system that re
quires all students to take liberal arts and 
applied science courses regardless of their 
degree programs. 

"Wilson really defined what the Univer
sity ought to be for all of its students;· he 
says. "He was sympathetic to the needs of 
all academic units:· 

Wilson was born in Mexico, where his 
father headed a Mormon academy. He at
tended Brigham Young University and in 

0. MEREDITH WILSON: Wilson, president of the 

University from 1960 to 1967 (above), paused for a 

photo In front of Northrop Auditorium in 1960 

(above) and helped break ground for the West 

Bank campus In 1961 (left). 

1943 earned his Ph.D. from the University of 
California-Berkeley. He taught at the Uni
versity of Chicago but quickly moved into 
administration, becoming president of the 
University of Oregon in 1954 and taking the 
helm at Minnesota six years later. 

Student unrest was just beginning on 
U.S. campuses at the end of Wilson's tenure. 
It was a difficult time for Wilson, who 
prized civility. 

In a 1998 interview with Minnesota mag
azine, he recalled a particularly heated 
demonstration at Morrill Hall. Tensions 
were rising, he recalled, so he instructed 
University officials to serve coffee to the 
demonstrators "to save the reputation of 
the University of Minnesota [and] prove 
that civility could survive:· 

Wilson's wife, Marian, remembers his pride 
in the University. She says he understood the 
emotions of the Vietnam generation. 
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"He very much felt their pain," she says. 
"Somehow, there were not deep separa
tions." • 

-Andrew Tellijohn 
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