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LETTERS 

Recalling years at the U 
YOUR SUBSTANTIVE AND MOVING FALL 2000 

issue moved me to share the reasons for my spe· 

cial affection for the school where I earned my 

master's degree. 

In 1951, I was accepted as a master's student at 

the University on the strength of my B.A. in geol· 

ogy from Harvard. When my advisors looked at 

my checkered and weak transcript (Harvard was 

an indulgent place once we got in), they pre· 

scribed a year of undergraduate classes to make 

up for my deficiencies. 

During my first year, I continued my haphazard 

approach to my studies. I was to learn only much 

later the role attention deficit disorder played in 

this and other facets of my li fe. One day in early 

1952, a letter from the draft board informed me 

that, based on my transcripts, I could serve my 

country better with a rifle on my shoulder than in 

my master's program. Requesting permission to 

continue for another semester, I achieved all A's 

for the first time in my life. My passion for earth 

sciences ign ited, and the flame has not extin· 

guished to th is day. 

I remember with warmth the camarader ie of 

us graduate rockhounds and the friendly yet 

challenging spirit of the faculty. This was before 

the mania of "publish or perish" and the practice 

of building competitive research grants through 

graduate theses. 

Although they have suffered from some lead· 

ership lapses since the '50s, the University-and 

IT -continue to display a special earnestness, 

straightforwardness, and commitment to high 

standards. I wish you continued success. 

- FRANK MANHEIM (Geo M.S. '53) 

Fairfax, Virginia 

Deregulation draws fire 
"TRANSFORMING ELECTRIC UTILITIES" (FALL 

2000) implied that electric deregulation will re· 

suit in substantial benefits for consumers, but 

this conclusion is questionable and strong ly de· 

bated. Creating an efficient marketplace is diffi· 

cult because electricity cannot be easi ly stored; 

it must be generated as it is consumed, prevent· 

ing consumers from stocking up in anticipation 

of peak-demand periods and causing high time· 

of-use prices. 

In practice, deregu· 

lation has resulted in 

large price spikes, po· 

tential blackouts, and 

litt le consumer par· 

ticipat ion. Deregula· 

tion advocates often claim that these are only 

short- term market adjustments. However, in 

order for the market to work properly, excess ca

pacity must exist so that customers can switch 

supp liers. Furthermore, because electric compa· 

nies wil l not be guaranteed a rate of return on 

their investment, they must recoup their invest· 

ment in a much shorter time frame. The result of 

deregulation will be-and has been-higher 

pr ices and fewer consumer benefits. 

The electric industry has, through regulation, 

promoted energy effic iency, reliability, low cost, 

universal service, affordability, ease of use, and 

environmental stewardship. Minnesota must pre· 

serve these benefits. Both the Minnesota Depart

ment of Commerce and the Minnesota Attorney 

General's Office have concluded that Minnesota 

shou ld not pursue deregulation for these rea· 

sons. The electric industry is the foundation of 

our economy and we should not jeopardize our 

reliabi li ty, our economy, or our environment on 

an experiment like deregulation. 

- KEITH BUTCHER (ME '95) 

Minneapolis, Minnesota 

To our readers: 
In our last issue, we introduced a new de· 

sign and several new features aimed at 

enhancing In venting Tomorrow. Your re· 

sponse was overwhelmingly positive. In 

this issue, you 'll notice another round of 

changes. Based on your feedback, we've 

expanded several popular sections and 

added a few new ones. The magazine 

looks and feels different, too. We've 

tweaked the design to make our pages 

more dynamic and switched to a matte 

paper that is easier to read and more en· 

vironmentally friendly. Let us know what 

you think of these latest changes. Your 

feedback will help us make Inventing To· 

morrow even better. 
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FROM THE DEAN H. TED DAVIS 

The stakes are high for Minnesota's citizens as the University 

takes its budget request to the state legislature 

Voice your support for IT 
CHANGE OFTEN HAPPENS SO SLOWLY 

that we hardly notice. It's only when we stop 

and reflect on the past that we can see just 

how far we've come. But sometimes a trans

formation is so rapid and life-enhancing you 

can sense it happening all around you. 
That's what it's been like here at the Uni

versity under the exemplary leadership of 

President Mark Yudof. A series of new initia

tives-funded through a combination of 

state investments, internal reallocations, and 

private support-have enriched the student 

experience and bolstered the Uni
versity's stature among the na
tion's top research institu

tions. Quite simply, we've 

experienced the onset of a 

wonderful renaissance whose 
ultimate purpose is to better 

serve the people of Minnesota. 

But many of the gains we have 
the past four years will be lost if the legisla
ture approves the shortsighted higher educa

tion budget proposed by Governor Jesse Ven

tura. 
Ventura's budget includes only $56.6 mil

lion of the $221.5 million increase requested 
by the University to cover inflationary in

creases and other basic needs as well as new 

strategic investments that will support the 

University's continued revitalization. 
If approved, the governor's proposal would 

be the third-lowest appropriation for the Uni

versity in a non-recession year since 1945. It 
won't even provide enough new resources to 
cover unavoidable increases in health insur
ance premiums, which are negotiated by the 

state and over which the University has no 
control. It doesn't cover the inflationary cost 
of ut1lities, library materials, and other basic 
expenses. It provides nothing to advance re
search and teaching in critical fields like ge
nomics and computer and information sci-

ences, or to continue improvements in un

dergraduate education. 
If the legislature endorses the governor's 

plan, we will have to cut our programs and 

personnel by about seven percent per year for 

each of the next two years. Our students may 

face double-digit tuition increases that make 

the University less affordable, and we will 

lose many talented professors-as well as the 

millions of dollars in research money they at

tract-to other institutions. (IT has already 

lost 22 outstanding professors over the past 

three years because we could not offer them 

competitive salaries.) 
In short, both the quality of the University 

and access to its programs will suffer under 

the governor's plan. 
Because a diminished University means a di

minished Minnesota, the stakes are high for all 

our citizens. The University produces an edu

cated workforce and attracts smart, creative 

people who want to stay in the state. Ground

breaking research, technology transfer, capital 

investment, and economic development follow 

in the wake of intellectual capital. 
We do have advocates at the legislature, 

but they need our help . I urge you to contact 

your legislators immediately and voice your 

strong support for the University's budget re
quest. Tell them why you think the Universi

ty benefits individuals, the community, and 

Minnesota's economy. 
If you believe, as I do, that we must contin

ue the University's renaissance-as evi

denced by its revitalized undergraduate pro

gram, renovated campuses, and pioneering 
new research across disciplines-then we 

must keep the University moving forward by 

giving it adequate resources. 
To find contact information for your legis

lators and to learn more about the Universi
ty's budget request and how you can help, 

visit the IT web site at www.it.umn.edu. • 

Many of the gains 

we have made over 

the past four years 

will be lost if the 

legislature 

approves the 

governor's 

shortsighted higher 

education budget. 
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7M GIFTID DTC 
ADC Telecommunications 
gift is IT's largest ever 

THE UNIVERSITY'S DIGITAL TECHNOLOGY 

initiative received a $7 million boost in Febru

ary from one of Minnesota's leading technolo

gy companies, ADC Telecommunications. The 

gift-IT's largest ever-will endow five faculty 

chairs and eight graduate fellowships in the 

Digital Technology Center (DTC). In addition to 

this gift, ADC has committed $3 million to sup

port research collaborations between it and 

the Unive rsity. 

"Digital technology is to the information age 

as transportation was to the industrial age, 

and being able to stimulate technological inno

vation in this field will make the difference be

tween whether or not Minnesota is a major 

player in the new economy," says Yudof. "ADC 

took a strong position on this point during the 

economic summit. and now backs up its posi

tion with a gift that will have a direct and sig

nificant effect." 

William Cadogan, chairman, CEO, and presi

dent of ADC, considers the gift an investment 

in Minnesota's future. 

"The University plays a vital role in helping 

create and grow a critical mass of new-econo

my companies by producing a knowledgeable 

employee base, cutting-edge research, and 

technological innovations," says Cadogan. 

"This alliance is an example of what we need to 

secure the future of Minnesota's high-tech in

dustry." 

The gift will also fund the DTC directorship, 

two chairs in wireless telecommunications, and 

two chairs in advanced network technologies. 

The eight fellowships will support graduate 

students studying and researching telecom

munications and advanced networking. The 

University will provide matching funds for the 

fellowships. 

The legislature provided base funding for 14 

DTC faculty positions in 1998. A $53.6 million 

renovation of Walter Library, which will house 

the DTC, is also underway. 

"This is a tremendous example of corporate 

philanthropy that is strategically directed to

ward Minnesota's economic growth," says IT 

dean H. Ted Davis. "The legislature provided 

funding to help the University strengthen its 

work in digital technology, and the ADC Foun

dation gift allows us to build on this foundation 

so we can compete nationally for the best fac

ulty and students." • 

Walter Library, currently undergoing a $53.6 

million renovation, will house the Digital Tech

nology Center. 



PROFESSOR MIKHAIL VOLOSHIN WAS 

awarded the 2001 J.J. Sakurai Prize for 

Theoreti cal Particle Physics, becoming 

the third faculty member from the Univer

sity's Theoretical Physics Institute (TPI ) to 

receive the prestigious honor in the last 

two years. Voloshin's co lleagues, profes

sors Arkady Vainshtein and Mikhail Shit

man. received the 1999 prize. 

Voloshin's areas of expertise include 

gauge theory of fundamental interac

tions, phenomenology of elementary par

ticles, and nonperturbati ve methods in 

particle physics. 

PHYSICS 
He shares the award with Nathan lsgur, 

chief sc ientist at the Thomas Jefferson 

National Accelerator Facility, and Mark 

Wise, a professor at Californ ia Inst itute of 

Technology. They were honored for the 

const ru ction of the heavy quark mass ex

pansion and the discovery of the heavy 

quark symmetry in quantum chromody

namics, which led to a quantitative theory 

of the decays of c- and b-flavored hadrons. 

Awarded annually, the Sakurai prize 

recognizes researchers who have made 

outstanding contribut ion s to particle 

physics. Famil y and friend s of the late Jun 

John Sakurai endowed the prize in 1984 

as a memorial to the noted physicist. 

Winner of the 1970 International 

Physics Olympiad, Voloshin earned his 

M.S. in physics from Moscow Physics and 

Technology Institute in 1976. The follow

ing year he received his Ph.D. from 

Moscow's Institute of Theoretical and Ex

perimental Physics. 

Voloshin received the Academy of Sci

ences of the USSR medal and award in 

physics in 1983 and became a Fellow of 

the American Physical Society in 1997. He 

joined the University in 1990 as TPI's as

sociate director and is especially proud of 

his role in the institute's success. 

Mikhail Voloshin wins 
prestigious Sakurai Prize 

"We are quite visible both in the high

energy physics and condensed matter 

physics communities:· he says. "Work

shops organized by TPI have gained high 

popularity among experts in these fields. 

Very wel l-known people are eager to 

come to the University for our events." 

Vo loshin is encouraged by the 

prospects for TPI 's future. "By continuing 

in this mode, we' ll be in great shape," he 

says. "It's evo lut ion, not revolution!" • 

DYNAMIC 
CONTENT 

IT'S NEW WEB SITE 

(www.it.umn.edu) is a great 

way to stay connected. The 

site features a fresh new 

design, improved navigabili

ty and expanded content to 

serve you better. Navigate 

to information about the 

programs and services for 

alumni. Read the latest news 

from IT, including an en

hanced online version of In

venting Tomorrow. Find out 

about research activity, 

news, and events in the col

lege. Prospective students 

can find detailed information 

about curriculum, admis

sions, campus life, and much 

more. Parents can learn 

about our award-winning 

parents organization and K-

12 programs. Use the "con

tact" button on any page to 

send us your comments on 

the site. Your suggestions 

will help us make it even 

better. • 
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MORE McKNIGHTS 
PAGES 28-43 OF THIS ISSUE 

feature profiles of the IT faculty hon

ored with 2000 McKnight professor

ships. As we went to press, the Uni

versity announced the 2001 

McKnight Land-Grant Professors. 

The group includes five IT faculty: 

Mohamed-Siim Alouini (electrical and 

computer engineering), Shaul 

Hanany (physics and astronomy), 

Richard Hsung (chemistry), Victoria 

Interrante (computer science and en

gineering), and Jiaping Wang (mathe

matics). We'll profile these outstand

ing scholars in a future issue. (Turn 

to pages 8 and 14 to learn more 

about Hanany and Interrante.) • 
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Larsen IS hononng h1s former advi

sor and mentor, Professor Roberta 

Humphreys, in a way that is out of this world . 

Larsen, a principal resea rch specialist with the Spacewatch program at 

the Univers ity of Arizona in Tucson, discovered Asteroid 10172 in March 

1995, when he was an astrophysics graduate student at the University. The 

asteroid, three to eig ht miles in diameter, orbits the sun in the asteroid belt 

between Ma rs and J upi ter, about 260 mil lion mi les from the sun. 

Larsen was en titl ed to choose a name for his discovery, but the Small 

Bodies Naming Committee-an international group charged with naming 

asteroids and similar astronomica l bodies-required that he choose a wor

thy eponym. 

There was no question who f it the bill, says Larsen. "The first name 1 

chose had to be Roberta's. She was a fantastic advisor and helped me 

through a lot." 

Humphreys, a member of IT's ast ronomy fac ul ty, ta ught him many of the 

sk ill s he brought to his career in Tucson, Larsen adds. "She taught me 

t hings you don't pick up from a textbook, which is about 80 percent of what 

a research ast ronomer has to do." 

After the committee approved the name in November, Larsen surprised 

Humphreys with the news. " I had no idea he was planning this," says 

Humphreys, who notes wi th pride that on ly one other University faculty 

member has a ce lest ia l namesa ke. " It's a rea l honor." • 

MACOSKO ELECTED ro NAE 
CHEMICAL ENGINEERING AND MATERI

als science professor Chris Macosko is 

the latest IT faculty member to be hon

ored with election to the National Acade

my of Engineering (NAE). The academy 

honored Macosko for his invention, devel

opment, and dissemination of new meth

ods of reactive polymer processing and 

rheological property measurement. 

Macosko is internationally recognized 

for his research in reactive polymer pro

cessing, a blend of transport phenomena, 

chemistry, and materials science. He was 

among the first researchers in the coun

try to realize the potential of reaction in-

jection molding. He 

earned a doctoral 

degree in chemical 

engineering from 

Princeton Universi

ty in 1970 and 

joined IT's faculty 

the same year. He 

has advised nearly 

100 master's and doctoral students with 

whom he has published over 300 papers 

on rheology and polymer processing. 

In addition to his teaching and re

search, Macosko directs the Industrial 

Partnership for Research in Interfacial 



LIBRARIES 
FACE CRISIS 
STUDENTS AND FACULTY WHO USE 

the University's Science and Engineering 

Library will have fewer resources to 

choose from unless the library's funding 

problems are resolved. 

Skyrocketing subscription costs have 

forced the University to cut nearly 450 

journal subscript ions from the science and 

engineering collection since 1990. Budget 

forecasts indicate that 200 additional sub

scriptions may be trimmed during the next 

two years, leaving the University with 40 

percent fewer journal subscriptions than it 

had ten years ago. 

Although library funding has remained 

constant over the past several years, most 

science and engineering journals have 

raised their subscription rates dramatical

ly, some by as much as 50 to 75 percent. 

Those increases have forced the libraries 

to drop more specialized titles. 

To prevent deeper cuts, the library has 

shifted funding from book purchases to 

journal subscriptions, says science and en-

and Materials Engineering (I PRIME), a 

joint enterprise between the University 

and industrial partners. He also directs 

the University 's annual rheologica l 

measurements intensive summer course, 

which he developed in the ear ly 1970s. 

The course has introduced nearly 1,000 

industrial chemists and engineers to rhe

ology. 

"Macosko's work in polymer materials 

has had a major impact in the field," says 

IT dean H. Ted Davis. " He's a prime ex

ample of why our chemical engineering 

program is ranked fi rst in the country." 

Election to the NAE is among the high

est professional distinctions accorded an 

engineer. Macosko is the 26th IT faculty 

member to earn the honor since 1969. • 

gineering librarian Gary Fouty. "We've tried 

to protect the journals as much as we can 

because they are our lifeblood," he says. 

According to chemistry professor San

ford Lipsky, chair of IT's library advisory 

committee, cutting 200 more journals 

would be disastrous for faculty and stu

dents. "Things look dire for the IT libraries," 

he says. "This shortage must be stopped." 

Minnesota isn't alone in this predica

ment, says head University librarian 

Thomas Shaughnessy. Libraries in other 

Big Ten schools are facing similar cuts. 

The libraries hope to raise $15 million 

through Campaign Minnesota to help re

store lost subscriptions, but the fund-rais

ing effort won't solve the immediate crisis. 

To prevent the impending cuts, the Uni

versity included an additional $4 million for 

the libraries in its 2002-03 legislative fund

ing request. However, Governor Jesse Ven

tura cut the library funding and $161 million 

slated for other University priorities before 

forwarding the budget to the legislature. 

University officials and alumni are now urg

ing legislators to restore the funding during 

budget deliberations. 

"We can't have a quality library without 

a strong science collection," says Shaugh

nessy. "For the short-term, it's all in the 

Legislature's hands." • 

IN MEMORIAM 
Geology and geophysics professor 

Kerry Kelts died February 8 at age 55 

after an eight-year battle with 

Hodgkin's disease. Kelts served as di

rector of the University 's Limnolog ical 

Research Center for 

10 years. Under his 

leadership, the cen

ter achieved interna

tional recognition . 

Kelts came to the 

University in 1990 

after earn ing a Ph.D. 

in geology from the 

Swiss Federal Institute of Technology. 

He was interested in applying tech

niques used in oceanography to the 

study of lakes. He also helped design a 

floating drilling platform that permit ted 

scientists to take deeper core samples 

from lake bottoms. 

Morris Nicholson, professor emeritus of 

chemical engineering and materials sci

ence, died January 30 at age 84. 

Nicholson earned his Ph.D. in physical 

metallurgy from Massachusetts Inst i

tute of Technology in 1947. After a brief 

stint in industry and several years at 

the University of Chicago, Nicholson 

came to IT in 1956 to head the physical 

metallurgy program. In 1971, he became 

director of IT's fledgling UNITE instruc

tional television program. He retired 

from the University in 1985. 

John Winckler, professor emeritus of 

physics and an expert on auroras and 

the upper atmosphere, died February 6 

at age 84. A pioneer in the use of bal

loons for scientific study, Winckler 's re

search contributed to the understand

ing of space and to the development of 

instruments used on spacecraft. In 1989 

he made news with his discovery of 

sprites-enormous flashes of lightning 

too quick to see with the naked eye. He 

was elected to the National Academy of 

Sciences in 1996. • 
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AN INTERNATIONAL TEAM OF ASTRO

physicists has taken another major step to

ward depicting the universe in its infancy. 

The balloon-borne Millimeter-wave Anis

otropy EXperiment IMaging Array (MAXI

MA) confirms the existence of a mysteri

ous "dark matter" and "dark energy" that 

make up most of the cosmos. Shaul 

Hanany, an assistant professor of physics, 

is a key member of the team, which com

prises 22 collaborators from 13 institu

tions and five countries. Science maga

zine named the results of the MAXIMA 

collaboration one of the top 10 research 

developments of 2000. 

Launched from eastern Texas in 1998 

and 1999, the MAXIMA gondola carried a 
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millimeter-wave telescope that recorded 

fluctuations in light streaming from deep 

space. 

The MAXIMA experiment confirmed 

ear lier results announced by the Balloon 

Observations Of Millimetric Extragalactic 

Radiation and Geophysics (BOOMERanG) 

experiment and extended these results to 

smaller angular scales on the sky. The 

MAXIMA experiment produced a map of 

the cosmic microwave background with 

the highest resolution yet published. 

These findings provide the first strong 

evidence that the universe is flat and sup

port the inflationary theory of its evolu

tion . When combined with recent data 

from studies of distant supernovas, the 

MAXIMA data suggests that the nature of 

SULTS 
most of the universe's mass and energy is 

unknown. Only about five percent consists 

of ordinary matter. The remainder is ei

ther cold dark matter-the unseen mass 

that holds galax ies together-or dark en

ergy, a mysterious pressure or repulsive 

force that seems to be accelerating the 

expansion of the universe. Dark energy 

often is referred to as the cosmological 

constant. 

"The combination of our data with the 

data from supernovas is very powerful ev

idence that we need something like the 

cosmological constant to descr ibe our uni

verse," says Hanany. "New physics may be 

required to explain the origin of the cos

mological constant." • 

MINNESOTA: 

EARTHQUAKE 
EPICENTER 
THE UNIVERSITY IS ABOUT TO BECOME 

an epicenter of earthquake research. 

The Nationa l Science Foundation (NSF) 

is creating an interdisciplinary earthquake 

research facility in IT that will permit 

scholars from around the world to observe 

and perform quake tests via the Internet. 

IT's $6.47 million NSF grant is part of 

the Network for Earthquake Engineering 

Simulation (NEES) project. a nationwide 

effort to improve the seismic performance 

of civil and mechanical infrastructures in 

the United States. Ten other universities 

will participate in the project. 

"This grant will enable earthquake re

searchers to study and collaborate in new 

ways," says civil engineering professor 

Catherine French, who will lead the Uni

versity's NEES center. "It's very exciting." 

The three-and-a-half story facility, set to 

open in 2004, will be able to apply quake

like forces to a variety of large-scale struc

tures, inc lud ing walls, steel frames, con

crete columns, and bridge piers. 

High-resolution digital cameras will film 

the experiments in real time while high

tech computer equipment records the 

movements and deformations of the 

structures being tested. Collaborators will 

be able to watch experiments in real time 

or access archived test information in

stantly. 

Using combined real-time experiments 

and computer models, University re

searchers will simulate the movements of 

complex structures in ways that weren't 

possible before. 

"With this new system, computer calcu 

lat ions wi ll tell us how strong or fast the 

quake test should be, and we can adjust 

our experiments accordingly," says French. 

"We'll be able to determine how earth

quakes will affect bridges, high-rise build

ings, and power facilities." • 



SCIENTISTS AT THE U.S. DEPARTMENT 

of Energy's Brookhaven National Labora

tory announced an experimental result 

that directly confronts the so-ca lled Stan

dard Model of particle physics, a theory 

that has withstood rigorous experimental 

challenge for 30 years. University physics 

professor Priscilla Cushman led a team 

that designed equ ipment and data acquisi

tion systems for the international experi

ment. which involved researchers from 11 

institutions in four countries. 

In development since the 1960s, the 

Standard Model gives order to the various 

subatomic particles discovered during the 

1940s and 1950s. The theory encompasses 

three of the four forces known to exist in 

the universe-the strong force, the elec

tromagnetic force, and the weak force

but not the fourth force, gravity. 

The anomalous magnetic moment (g-2) 

values for electrons and muons-among 

the most precisely known quantities in 

physics-measure the effects of the 

strong, weak, and electromagnetic forces 

on a particle characteristic known as spin. 

DEICING SALTS HELP KEEP MIN-REINVENTING REBAR nesota roadways safe for winter 

drivers, but they also corrode the reinforcing steel bars (rebars) embedded in concrete 

bridges and roadways. But new construction methods developed by Carol Shield, an associ

ate professor of civil engineering, may help extend the life of bridges and other concrete 

structures. Shield's research, funded by the Minnesota Department of Transportation, focus

es on using fiber-reinforced polymer rebar rods to supplement or replace steel rebar in 

bridge decks. A nonconductor, polymer rebar resists fatigue and corrosion better than stan-

..• ~ .. dard steel. Shield has studied how the glass-fiber rebar responded 

to thermal and mechanical stresses and is now testing the new 

product in several Minnesota bridges. Although the results look 

promising, Shield says a high percentage of the materials still cor

rode and break too soon. "We don't have the final product yet," says 

Shield, "but we're probably 90 percent of the way there." • 

Researchers used the world's largest super

conducting magnet to measure g-2 values. 

Using Standard Model principles, theorists 

have calculated how the spin of a muon 

would be affected as it moves through a 

magnetic field. Previous experimental 

measurements of these g-2 values agreed 

with the theorists' calculations. 

The Brookhaven team used a very in

tense source of muons, the world's largest 

superconducting magnet. and sensi ti ve de

tectors to measure g-2 values more pre

cisely than ever before. 

"We've measured the muon magnetic 

moment to 2.6 parts per billion, which is 

IATION 
similar to determining the distance be

tween New York and Los Angeles to the 

nearest half-inch," says Cushman. 

However, the Brookhaven measurement 

exceeds the value predicted by the Stan

dard Model. As a result, other physical the

ories based on the Standard Model may 

now be open to experimental exploration. 

"There must be a more complete theory, 

of which the Standard Model is just an ap

proximation," she adds. "We can't begin to 

probe the limits of this approximation until 

we see where it goes wrong." • 

RECORD RESEARCH 
THE UNIVERSITY REPORTED 

record increases in sponsored re

search in fiscal year 2000. Of the 

$455 million in research awards 

received by the University, IT's 

share was $86 million-an in

crease of more than 45 percent 

over fiscal year 1999. IT submit

ted 704 proposals and received 

625 awards, second only to the 

Medical School in the number of 

proposals submitted and awards 

received. • 
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EDUCATION 

Choosing the right career path and landing that first job isn't 

easy. but students in ITs career exploration class acquire skills 

that last a lifetime I BY TRACEY WILSON 

OMPUTER SCIENCE SENIOR 

Jayan Vatassery was under

standably nervous when he in

terviewed for a summer intern

ship at Microsoft. 
"Microsoft was my first serious job 

interview ever," says Vatassery. "I never 

had a real job or interview based on the 

skills I learned in school. I was afraid I 

would answer a question incorrectly, 

get flustered, and blow it. It was scary." 

Despite his anxiety, Vatassery main

tained his composure-and landed the 

internship-by drawing on skills he 
learned in an innovative two-credit 

course offered by IT Career Services. 

Created 12 years ago, exploring Ca
reers in Science and Engineering helps 

students examine their career options 

while teaching them essential job

search skills like networking, resume 

writing, and interviewing. 
According to instructor Becky Hall, 

associate director of IT Career Services, 

the class does more than help students 
get jobs and internships. "It's about get

ting students to think about what's im

portant in life," she says. 
Because honest self-assessment is the 

first stage of successful career planning, 
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students spend considerable time iden

tifying the interests, values, and skills 

that are important to them. 

Using self-reporting assessments and 

in-class exercises, students clarify and 
rank their interests and preferred learn

ing styles. With the help of job-interest 

questionnaires, each student assembles 

an individual career profile and com

pares it with similar data on workers in 

related fields. 

Materials science senior Christian 

Tannehill credits the exercises with giv

ing him focus and direction. "The exer

cises got me thinking about things like 
learning styles that I had never consid

ered before," he says. "I was 

able to change my study habits 
and improve my GPA." 

Hall's co-instructor, Mark 

Sorenson-Wagner, says that 
students accustomed to dis

secting intricate theories and 
complex problems are not nec
essarily adept at self-analysis . 

Instructor Rebecca Hall shows a 

student how to conduct online 

research for the career services 

course. 

"They aren't used to thinking about 

why they came to college," he says. 

"They often declare majors without 

much thought to what they're going to 
do when they graduate." 

Armed with personal insight, the stu
dents then turn their attention to the 

world of work. Many have limited, 

often rigid views of their career options 

and the day-to-day realities of various 
jobs. 

The best way to correct those misper

ceptions is exposure, says Hall. Using 

traditional print and online resources 

to research careers and majors is the 
first step in the process. "A lot of stu

dents know they like a particular major, 

but they don't know where it might take 
them," she says. 

The next phase-talking to people 

about their careers-is especially valu

able to students. 

During the annual IT Career Fair, stu

dents meet and network with more 

than 100 potential employers. "The ca

reer fair gives them the opportunity to 

see all the different things people have 
done with their majors," says Hall. 

IT alumni and other guest speakers 

are another great source of informa

tion. It's particularly important for stu

dents to meet and speak with successful 

IT graduates, says Hall. 
"It's good for students to see that 

alumni care enough to come back and 
tell students things they wish they had 
known." 



Students In the course quiz quest speak

ers about the day-to-day realities of life 

on the job. 

Cara Fox (ChernE 'g8) volunteered to 

speak to the class about her career at 

Sunoco because she knows the value of 
career exploration. "It's important for 

students to understand and explore 

various options so they can choose the 
best fit for them," she says. 

Sorenson-Wagner agrees. "Alumni 

can really tell students about the nuts 
and bolts of the profession-things like 

the amount of hours they have to put 
in, the types of equipment they'll use, 
and the type of training they'll need. 
And they don't sugarcoat the facts
they tell both the good and the bad." 

That candor impressed Vatassery. "I 

thought the speakers were all going to 
talk about their jobs being some kind of 
paradise, but it wasn't like that at all," 
he says. "They talked about the bad 

stuff on their jobs, but they still had a 

passion for their work." 
According to Sorenson-Wagner, stu

dents enrolled in the course consistent

ly rank passion for the job as their high

est career priority. 
"Students are actually more con

cerned with how they can balance a 
challenging career with personal and 

family priorities," adds Hall. "They are 

more concerned with being happy then 

they are with becoming millionaires." 

Hall and Sorenson-Wagner make sure 

that students who don't want to work 
in industry learn about other alterna

tives, such as nonprofit institutions, 

government agencies, and volunteer or

ganizations. 
"We try to prepare students for what

ever awaits them in the real world," says 

Sorenson-Wagner. 
After students are focused on a career 

path, they learn essential job search 
skills. They cover every aspect of the 

process, including where to look for 
jobs, how to write a resume, and how to 

dress, respond, and act during inter

views. 
The instructors encourage students 

to pursue opportunities that let them 

IT'S ESPECIALLY IMPORTANT 

FOR STUDENTS TO MEET AND SPEAK 

WITH SUCCESSFUL IT ALUMNI WHO 

PROVIDE AN "INSIDER'S VIEW" 

OF A PROFESSION. 

"try out" a career. Hall says she's de

lighted that many students heed the ad

vice and use their skills to secure in

ternships and co-ops. 
And that's exactly why Hall finds 

teaching the course so gratifying. 
"Students leave the class with very 

practical skills they can use throughout 

their lives," she says. • 
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ADVANCES 

W 
HEN THE NEWEST, MOST 

powerful telescope on 

Earth begins producing im
ages in 2004, University as

tronomers will have a per

manent reservation at the "super 

scope," thanks to a $s million gift from 

alumnus Stanley Hubbard. 

The Large Binocular Telescope (LBT) 

-an $8o million project equipped with 

two giant mirrors-will offer resolution 

10 times better than that of the Hubble 

Space Telescope. Its light-detecting sur

face-25 times larger than the Hub-

ble's-will detect objects that are five 

billion times fainter than those observ

able with the naked eye. 

On a more terrestrial scale, the new 

telescope could detect a 100-watt light

bulb glowing nearly 10 million miles 

away-about 40 times farther away 

than the moon, says astronomy depart

ment head Leonard Kuhi. 

Hubbard (Sociology 'ss), Minnesota's 

homegrown media magnate and a long

time University benefactor, learned of 

the LBT project four years ago. After 
construction started, he and Kuhi trav

eled to Safford, Arizona, with astrono

my professor Robert Gehrz to see the 

project themselves. 
Hubbard urged his foundation to give 

the University funding to secure a five 

percent share in the LBT. The gift was 

announced in January, and Minnesota 

was officially on board. 
Hubbard's gift puts the University 

among an elite group, says Kuhi. 
"We compete for time on telescopes 

at the national observatories and are 
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pretty successful at getting it, but 

there's nothing like having your own 

telescopes and instruments," he says. 

"The LET is the biggest and the best 

thing to come along in some time, so 

this gives us instant visibility on the na

tional and international astronomical 

scene. It also means we can attract 

more high-quality graduate students 

and new faculty." 

The National Research Council 
ranked Minnesota's astronomy depart

ment 23rd in overall reputation; a more 

quantitative index, such as the number 

THE NEW TELESCOPE COULD 

DETECT A 100-WATT LIGHTBULB 

GLOWING NEARLY 10 MILLION 

MILES AWAY-ABOUT 40 TIMES 

FARTHER AWAY THAN THE MOON. 

of research articles cited, moves the 

University into 1.3th place. Access to the 

LET is sure to boost the department's 

overall ranking. 

"The nation's top-ranked astronomy 

programs all have access to the biggest 

and the best telescopes and instru

ments," Kuhi says. "We certainly have 

had the quality faculty to take advan
tage of access to the LET, and there's no 

doubt that it will help us enhance our 
collective reputation." 

The University's share in the project 

is permanent, says Kuhi. Operating 
funds will come from grants and other 
sources. 

The telescope is located on Mount 
Graham, 1.30 miles northeast of the pro
ject's principal partner, the University of 
Arizona. Each of LET's giant mirrors is 
28 feet in diameter and weighs 20 tons. 
The mirrors incorporate a ligh tweight 
spun-cast honeycomb structure that en

hances stability, reduces weight, and 
maintains temperature equilibrium. 

At an elevation of 1.0,400 feet and a 

distance far from major cities, Mount 

Graham offers an ideal environment for 

the new telescope. Moreover, the LET's 

new adaptive optics technology will cor
rect distortions caused by Earth's at

mosphere, eliminating one of the 

biggest advantages that space-based 

telescopes like the Hubble enjoy over 

ground-based observatories. 

Minnesota researchers will share 

time on the telescope with the project's 

other partners. Arizona has a 25 percent 

stake and acts as leader of the consor

tium; two European interests each own 

a 25 percent share; Minnesota, The 

Ohio State University, the University of 

Notre Dame, and other partners share 

the remaining 25 percent. 

Minnesota researchers also will be 

able to swap time on the LET for time 

on other powerful telescopes operated 

by the University of Arizona. It's an op
portunity to round out their data-col

lecting capabilities that will ultimately 
lead to a better understanding of the 

origins and evolution of the universe. 

"Each telescope is like a tool in a 

toolkit," says Gehrz. "Together they can 

do a job that none can do individually." 

Looking into the farthest reaches of 

space is equiva

lent to peering 

into its past, he 

explains. Light 

travels at a finite 

speed, but hu

mans don't per

ceive the time it 

takes to travel 

from its source 

to the eye. For 
example, light from the planet Pluto 

reaches Earth in about six hours, so its 

light seen on Earth at any given mo

ment reflects what Pluto looked like six 

hours before. Likewise, when a celestial 

body is millions of light-years away, the 

image seen on Earth was generated mil

lions of years ago. 
With the aid of more powerful tele

scopes, researchers will expand their 

knowledge of the universe. "We'll be 

able to look at galaxies farther back in 

time and see how they formed," says 

Gehrz. 
"We'll be able to observe stars that 

have planets forming. From those ob

servations, we'll begin to learn a lot 

more about the physics of the chemical 

formation of the universe." • 

LARGE BINOCULAR 
TELESCOPE 
When it's completed in 2004, the $80 mil

lion Large Binocular Telescope (LBT) will 

be the most powerful on Earth, with a 

resolution 10 times better than that of 

the Hubble Space Telescope. Each of its 

giant mirrors is 28 feet in diameter and 

weighs 20 tons. New adaptive optics tech

nology will correct distortions caused by 

Earth's atmosphere, eliminating one of the 

biggest advantages that space-based telescopes 

like Hubble enjoy over ground-based observatories. 
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RESEARCH 

Victoria Interrante melds computer science. visualization. 

perception. and cognition to create images that people can 

perceive and understand more easily I BY JIM MARTYKA 

F DOING WHAT YOU LOVE IS 

the key to career success, then Vic

toria Interrante's vocation became 

strikingly obvious during her col

lege years. While her classmates 

bemoaned their struggles with 
computer science courses, to Inter

rante those same classes seemed easy 

and fun-much like working on an ab

sorbing jigsaw puzzle. 
"That's when I knew I had something 

going," says Interrante, an assistant 

professor in the Department of Com

puter Science and Engineering. "This 

science has always just meshed with my 
abilities. I love computer science, espe

cially the graphics side. It's wonderful 
to be able to do something you love and 

still work on projects that you know are 

helping people." 

Interrante's work in data visualization 
earned her a National Science Founda

tion-sponsored Presidential Early Ca

reer Award for Scientists and Engineers 
(PECASE) . Last April, President Bill 

Clinton honored Interrante for her in

novative contributions to education 

and research emphasizing the integra
tion of visualization, computer graph

ics, and perception and cognition. 
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Established in 1.996, PECASE is the 

highest honor the U.S. government be

stows on outstanding scientists and en

gineers who are in the early stages of 

their independent research careers. In

terrante calls the award "a dream come 
true." 

"The whole thing was so much like a 

dream," Interrante says. "Being award

ed next to all of these great re
searchers-it was amazing." 

Her colleagues are the first to say that 
Interrante's award was well-deserved. 

"She's a joy to work with. I've learned 

a lot from her," says Guillermo Sapiro, 

associate professor of electrical and 

VISUALIZING 30 FLOW 
Interrante has developed more effective 

strategies for using a technique called 

line integral convolution (LIC) for visual

izing 3D flow. This example employs color 

to convey information about related 

scalar quantities over a volume-rendered 

flow. In this image, color varies from red 

to yellow as temperature increases, high

lighting the effects of friction across the 

boundary layers in this flow. 

computer engineering. Sapiro has 
worked closely with Interrante on a 

computer graphics study that uses fit

ted textures to reveal the shape of an 

object. "She has a great knowledge of 

what makes for effective perception of 
an object." 

By using texture to convey three-di

mensional shape and depth, Interrante 
hopes to create computer images that 



people can perceive and understand 

more easily. Currently she's experiment

ing with various textures, testing their 

relative effectiveness in visualizations. 

For her experiments, Interrante cre

ates three-dimensional computerized 

images of objects using assorted tex

tures. Then she displays a sect ion of an 

object on a computer screen and asks 

people to identify or describe the shape. 

"If we see that texture orientation 

does make a difference and if we can 

find one that people can visualize bet

ter, it will help anyone doing visual 

work," Interrante says. "For example, it 

could make it easier for meteorologists 

to distinguish weather patterns by pro

viding a way for them to see computer 

images more clearly." 

Assuming that texture does aid per

ception, says Interrante, researchers 

must learn how to apply texture in sec

tions to create a three-dimensional ef

fect. They'll face several hurdles along 

the way, including the problem of dis

tortion. She and Sapiro have searched 

for methods of duplicating a textured 

section multiple times without distort

ing it. 

The next step will be to piece the du

plicate sections together seamlessly to 

preserve the object's curves and shad

ows and create the illusion of volume. 

Finally, they'll need to refine the ob

ject's shape even further by making the 

textured pieces move in different direc

tions. 

Interrante's work has applications in 

a number of fields, ranging from special 

effects for films to medical imaging. She 

says she actively seeks variety and en

joys working on several projects simul

taneously. 

"I like working in different fields," 

she says. "I like the diversity." 

Currently she's collaborating with the 

Department of Aerospace Engineering 

and Mechanics on a study of turbulence. 

She's creating visual models of data to 

show where turbulence bursts occur. If 

these bursts could be isolated, Inter

rante says, it would save the airline in

dustry millions of dollars in fuel costs. 

As modest as she is, Interrante will 

admit that her fellow researchers praise 

her work. Ask her colleagues, and they'll 

"HER AESTHETICS FOR DOING 

VISUALIZATIONS IS AMAZING. SHE 

SIMPLY MAKES EFFECTIVE MODELS 

THAT LOOK GOOD." 

say her skill and aesthetic sensibility is 

remarkable. 

"Her aesthetics for doing visualiza

tions is amazing," says David Laidlaw, 

professor of computer science at Brown 

University, who worked with Interrante 

on a visualization research panel a few 

years ago. "She simply makes effective 

models that look good." 

Interrante received her bachelor's de

gree in 1984 from the University of 

Massachusetts in Boston and her mas

ter's degree from UCLA in 1986. Shere

ceived her Ph.D. in 1996 from the Uni

versity of North Carolina at Chapel Hill, 

where she worked on a project that used 

texture to convey the three-dimension

al shape of layered transparent sur

faces. 

"It was a very challenging project," 

says Henry Fuchs, professor of comput

er science at North Carolina and Inter

rante's advisor. "Computer graphics 

doesn't illustrate transparencies very 

well, much less layers of transparen

cies." 

Interrante took an interdisciplinary 

approach to the project. She studied 

computer graphics techniques, artists' 

illustrations, the mathematics of curved 

surfaces, and the visualization needs of 

SEE VIRTUOSO, PAGE 19 ll> 
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ALUMNI 

Relief pitcher Kerry Ligtenberg 

closes out a rigorous academic 

degree program-with a little 

help from a couple of ardent 

baseball fans 

BY JOSH DICKEY 

W 
HEN THE ATlANTA BRAVES 

are clinging to a narrow 

lead and the starting pitch

er is flagging, it's time for 

reliever Kerry Ligtenberg 
to step up to the mound and save the 

game. 

With their rocket arms and trick 

pitches, closers like Ligtenberg are ex

pected to quickly slam the door on their 

opponents during a game's critical in
nings. 

Although the lanky right-hander has 

made a successful career out of finish
ing games, his specialty didn't carry 

over into his academic career. Ligten

berg left the University in 1995 without 
finishing his degree. 

The irony of his situation wasn't lost 

on the former Gopher athlete, who was 

just one credit shy of completing a de

gree in chemical engineering. 

"It was kind of difficult at the time," 

Ligtenberg says from his home in Coon 
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Rapids, Minnesota. "I think it was a 

senior lab I needed, and the courses 

that were offered that spring didn't ful
fill the requirement." 

Then he pauses and adds, "You know, 

probably what it was, too, is that I was 
just being a little lazy." 

His self-assessment seems a bit 

harsh. By all accounts, Ligtenberg was 

an excellent student who intended to 
finish his degree. He loves math and 

chemistry and also took business and 
economics courses during his junior 

and senior years. Ligtenberg, whose fa

ther works for 3M, had all the makings 

of a fine career in industrial chemistry, 

the oil business, or pharmaceuticals .. . 
except a degree. 

As a Gopher pitcher in 1994, Ligten
berg wasn't drafted by the major 

leagues. To keep his baseball dreams 
alive, he pitched for the independent 

Minneapolis Loons for two summers. 
"I was ready to just start looking for a 

job at that point," he says. 

But just as he was mustering the de
termination to finish that last class, a 

call came from friend and former 
Braves catcher Greg Olson, who con

vinced Ligtenberg to try out for the At

lanta team in 1997. 

The Braves organization was suffi

ciently impressed with Ligtenberg to 
offer him a minor-league contract. One 

year later, in his first major-league sea-

son, Ligtenberg posted 30 saves for the 
Atlanta bullpen-an admirable record 
for a polished veteran, let alone a rookie. 

But after his sparkling rookie season, 
Ligtenberg tore a medial collateral liga

ment in his throwing arm during 1999 

spring training and missed the entire 
season. He underwent "Tommy John" 

surgery (nicknamed for the Dodgers 



pitcher who first underwent the proce
dure that has since repaired many ca
reer-threatening injuries). During his 

recuperation, Ligtenberg again had the 
chance to finish his degree. 

"I would say my intent was to go back 
and get it done at that point, but I think 
with the way baseball was going, I was 
just concentrating on keeping myself in 

shape during the time off," Ligtenberg 

says. "I wanted to stay with the team." 

Halfway through the 2000 season, 

Ligtenberg was back on the mound, 

credited with 12 saves in 59 games. 
Ligtenberg' s goal of finishing his de

gree seemed farther away than ever. 

But as fate would have it, two of the 

Braves' biggest fans were about to 

change all that. 
Janet Piercy, wife of the late George 

Piercy (ChernE '38), talks a good game 

THE IRONY OF HIS SITUATION 

WASN'T LOST ON LIGTENBERG. 

WHO WAS JUST ONE CREDIT SHY 

OF COMPLETING HIS DEGREE IN 

CHEMICAL ENGINEERING. 

of baseball in the lilting cadence of an 

elegant Southern woman. 
"Like my whole family, I've always 

been a Braves fan," she says from her 

Atlanta home. 
But when she married George in 1982, 

he didn't share Janet's passion for base

ball and considered it a trivial pastime. 

Instead, the former Exxon executive fo

cused his enthusiasm on his alma 

mater. 
Grateful for his chemical engineering 

education-which he credited with 

opening the doors to his distinguished 

42-year career at Exxon-George 

sought to repay the University through 
service and philanthropy. He was a Uni

versity Foundation trustee for 20 years 

and contributed more than $1.5 million 
to the University during his lifetime. 

His legacy includes the George T. Piercy 
Distinguished Visiting Professorship in 

Chemical Engineering and Materials 
Science and the George T. Piercy Molec

ular Materials Wing of Amundson Hall, 
an addition that was funded in part by a 

$i million donation from its eponym. 
George's affection for the University 

became an effective tool in Janet's cru

sade to make him a baseball fan. 
"You know, it's a game that takes a 

very analytical mind," says Janet. 
"When I married George, he didn't have 

any time for sports, but I was deter

mined he was going to learn baseball. I 

had to convince him that it was a game 

of thinkers. And I did-[eventually] he 
could sit and watch that television and 

even learned all the players' names." 

When Ligtenberg joined the Braves in 

1997, Janet found added support for 

her argument. She recalls her excite

ment upon learning that the Braves' 

new hurler had studied chemical engi

neering at George's alma mater. 
She remembers telling her husband, 

"See, it does take an analytical mind to 

play baseball!" 
But George replied that Ligtenberg 

didn't yet have his degree. According to 

his biography posted on the Braves' of

ficial website, the pitcher was "only one 

credit short of graduating from the Uni

versity of Minnesota with a degree in 

chemical engineering." 
Janet was incredulous. "That's terri

ble," she remembers telling George. 

SEE WINNING, PAGE 41 ... 

Professor Frank Bates (right) and Janet 

Piercy present Kerry Ligtenberg with his 

diploma preceding an Atlanta Braves 

game in September 2000. 
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TRIBUTE 

THE At the peak of their 

distinguished careers. alumni 

Andreas and Juana Acrivos 

honor their mentors 

BY PAUL SORENSON 

OF ACCOMPLISHMENT 
F ANYONE COULD LIVE UP TO 

the name Albert Einstein, it's An
dreas "Andy" Acrivos. 

The world's foremost expert in 

the field of fluid mechanics, 

Acrivos (ChernE M.S. '51., Ph.D. 

'54) served as Einstein Professor 

of Science and Engineering at the 

City University of New York (CUNY) 

from 1.988 until his retirement in Feb
ruary. 

At CUNY, Acrivos directed the Ben

jamin Levich Institute for Physico

Chemical Hydrodynamics, which 

unites scientists and engineers in the 

exploration of the dynamics and trans

port properties of fluids, including 

those in biological systems. His re

search on the flow of viscous fluids has 

made it possible to model, analyze, and 

engineer chemical and fluid process
es-a capacity with applications in 

many industries, including petroleum 

recovery and microelectronics. 

"Andy Acrivos is arguably the preem

inent chemical engineering academic 
practicing today," says Howard Bren

ner, a chemical engineering professor 
at Massachusetts Institute of Technol

ogy. "His reputation extends well be

yond the boundaries of chemical engi

neering." 

Like Einstein, Acrivos rose from 
humble European beginnings. Born in 
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Athens, Greece, in 1.928, he was in

spired to pursue engineering by his fa
ther, a trained chemist. After earning a 

bachelor's degree from Syracuse Uni

versity in 1.950, he came to Minnesota, 
where he met Professor Neal Amund

son, who became his advisor, lifelong 
collaborator, and friend. 

"Neal was a wonderful teacher and 
mentor," says Acrivos. "He changed my 
life." 

Amundson and Acrivos made a pow

erful connection, recalls Regents Pro
fessor Emeritus Rutherford Aris. They 

were part of a cadre of Minnesota
based researchers who set off a "revolu

tion that put the 'science' into 'chemi

cal engineering science' and gave the 

subject a tone that it has had ever 
since," says Aris. 

During that time Acrivos also met his 
future wife, Juana Viv6 Acrivos (Chem
istry Ph.D. 's6), then a student who had 
emigrated to the U.S. from Castro's 
Cuba. 

In 1.954 Acrivos joined the faculty at 
the University of California-Berkeley, 

where he quickly earned the esteem of 
his peers. Eight years later, in 1.962, 
Professor David Mason of Stanford 
University tapped the young researcher 
to join that university's fledgling chem

ical engineering department. Acrivos 
leapt at the opportunity and ultimately 



helped Mason build one of the nation's 

finest chemical engineering programs. 

"Andy was the spiritual father of 

Stanford's chemical engineering de
partment," says his former colleague, 

Stanford professor emeritus Michel 
Boudart. "He created it in his own 

image. His vision had no limit of excel

lence in teaching and research." 

The death of renowned fluid mechan

ics researcher Benjamin Levich in 1987 

created a vacancy in the Einstein profes

sorship at CUNY. Because all state uni

versities in New York compete vigorous

ly for this prestigious chair, CUNY had 
to attract a true luminary to retain it. 

Acrivos was the school's first choice. 

As he had done 26 years earlier, 

Acrivos made a bold move. 
"Many have questioned how Andy 

could leave ... a prestigious private uni
versity such as Stanford to start his ac

ademic life anew at a school known for 

economically deprived, hardworking 
immigrants and minorities-a school 

with few frills and where everyone is a 
commuter," wrote CUNY professor 

Sheldon Weinbaum in 1991. 

Weinbaum says Acrivos accepted the 
position because he identified with 
CUNY's constituency and relished the 

challenge of developing a new program 
at the "Harvard of the proletariat." 

"Acrivos' accomplishments represent 
a classic example of youthful immi
grants to this country achieving ex

traordinary success independent of 
their national and sociological back-

grounds," adds Brenner. "In this sense, 

Andy embodies the American ideal." 

Acrivos encourages others to aspire 
to that ideal. Like his mentor, Amund

son, he is especially devoted to the role 

of teacher and mentor. 
"Andy's influence can't be overesti

mated," says IT dean H. Ted Davis. "He 

has not only inspired his own students 

but also scores of other scholars. Many 

of those people have now become lead

ers in industry and academia." 

A member of both the National Acad

emy of Engineering and the National 

Academy of Sciences, Acrivos received 

an honorary doctorate from the Uni

versity in May 2000 . 

Later that year, Acrivos and his 

wife-who is now retired from a distin

guished career as a chemistry professor 

ACRIVOS' ACCOMPLISHMENTS 

ARE A CLASSIC EXAMPLE OF 

IMMIGRANTS TO THIS COUNTRY 

ACHIEVING EXTRAORDINARY 

SUCCESS INDEPENDENT OF 

THEIR NATIONAL AND 

SOCIOLOGICAL BACKGROUNDS. 

IN THIS SENSE, HE EMBODIES 

THE AMERICAN IDEAL. 

at San Jose State University-estab

lished the Neal Amundson Fellowship 

in chemical engineering and the John 
Wertz Fellowship in chemistry as a trib
ute to the Minnesota faculty members 

who shaped their lives and careers. 
"Honoring Amundson and Wertz in 

a way that also provides new opportu
nities for aspiring scholars in IT is a 
befitting gesture," says Davis. "It's a 

great reflection of Andy and Juana's 

ideals." • 

VIRTUOSO 
CONTINUED FROM PAGE 15 

the medical industry. 
"She was always so interested in a 

wide variety of topics," Fuchs says. 

"For somebody who is as quiet as she 

is, she was always very involved." 

That's because Interrante employs 

a very service-oriented rule of thumb 
in deciding which projects to under

take. 
"I try to choose projects that will 

make a difference," she says. "It's 

great because I can do what I like and 

help people at the same time." 
Together with other researchers, 

she's developing a system to scan 

photos of young children to look for 

early signs of strabismus, or "wan

dering eye," a condition in which a 

person can't align both eyes simulta

neously. Most cases of the disease 

aren't detected until children are in 

school, but a system like the one In

terrante is developing would aid ear

lier diagnosis. 
She's also involved in a data visual

ization project designed to improve 

the quality and versatility of maps. 

For example, if a map designer want

ed to create an agricultural map por

traying three variables-amount of 

farmland, age of farmers, and type of 

crops-the designer normally would 

have to create a separate map for 

each variable. Interrante is exploring 

the feasibility of visually "stacking" 

the three maps into one, using tex

ture to illustrate different combina

tions of variables . 

Interrante came to the University 

in 1998 despite receiving offers from 
several other major colleges. "That's 

one of the best parts of working at 

the University-I get to work on all 

of these different projects," she says. 
"That's why this is such a wonderful 

place to be. Minnesota has offered a 
lot more opportunities." • 
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Swedish high jumper 

Staffan Strand balances 

international competition 

with graduate studies in 

computer engineering 

BY NICHOL NELSON 

PHOTOS BY JONATHAN CHAPMAN 
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MOTHER NATURE WAS ONE OF STAFFAN STRAND'S 

fiercest competitors at the 2000 Olympic Games. The 24-

year-old University graduate student had an Olympic medal 

in his sights when a heavy thunderstorm intervened, taking 

the high jumper out of medal contention. Any other student 

athlete would have been thrilled with a sixth-place finish at 

the Sydney Games, but Strand isn't used to settling. 

"At first, I was furious," he says. "On a good day, I would 

have been up there fighting for a medal." 

Given his track record of success, it's easy to understand 

Strand's drive for perfection. An IT superstar, he completed 

his undergraduate degree in computer engineering in 1.999 

with a 3.83 grade point average while maintaining a grueling 

training schedule for University and international competi

tions. Recently he began his master's degree course work at 

the University but shows no sign of slowing down, still hit

ting the books while continuing to train. 

I 



Strand is an imposing figure, his 6-

foot, 3-inch body a mass of lean mus

cle. At age eight, when most kids are 

learning to ride bikes or skateboard, 

Strand enrolled in a track and field 
club high-jump program in his home

town, Upplands Vasby, a suburb of 
Stockholm, Sweden. Although he was 

the youngest in the training group, 

Strand excelled at the sport, master

ing the complex arching motion of 

high jumpers. By the time Strand was 

a high school junior, he was being 

courted by a number of colleges 
throughout the world. 

Impressed by Strand's numbers, 

University men's track and field 

coach Phil Lundin wanted him on the 

Gopher team, which has a history of 

recruiting Scandinavian members. 

"I convinced him with my broken 
Swedish," Lundin jokes. 

Strand says he was won over by 
Lundin's training philosophy and 

willingness to allow him to work with 
his Swedish coach to prepare for in

ternational competitions. In 1996, at 
age 20, Strand came to the University 

after completing a one-year mandato
ry stint in the Swedish military. 

Strand's flawless English has bare

ly a trace of an accent as he explains 
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why he loves computer engineering. 
"So much has happened in the world 

of technology," he says. "Doing re

search is a way to affect society." He's 

passionate about the subject but in

sists he's not a stereotypical computer 

whiz. 
"I like to play on the computer, but 

I'm not one of those guys who sits and 

chats online for hours or plays games," 
he says . "I hate working with my ma

chine only doing code." He prefers to 

work out mathematical challenges in 

software and computer design. 

Strand's exposure to technology has 

certainly changed during his time at 
the University. "I got my first email 

address at the University," he says, 

laughing. He now maintains his own 

website in English and Swedish. 

Matthew O'Keefe, an associate pro

fessor of computer engineering, had 
Strand in several classes . He says he's 

amazed at Strand's ability to balance 
academics and his sports career. 

"It's beyond unusual," O'Keefe says. 

"He's got a 30-hour week just being an 
athlete, in addition to taking relative-

An IT superstar. Strand completed his undergraduate degree in 

computer engineering in 1999 with a 3.83 grade point average while 

maintaining a grueling training schedule. Recently he began his 

master's degree course work. 
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ly difficult course work. He's an out
standing student." 

Strand now conducts Fibre Channel 
research with O'Keefe, who says 

Strand's discipline makes him a valu
able part of the team. 

"He's certainly an intense person. 

He demands a lot of himself, but he 
knows how to be intense without in
timidating others," says O'Keefe, who 
describes Strand as having the ability 
to make friends quickly. "He's a regu
lar guy, not overbearing or overconfi
dent." 

Unwilling to accept any special 

treatment, Strand chose not to tell 
many fellow students about his sports 
career. He also avoided requesting 
special favors from professors . "Many 

people use athletics to get out of 
school," he says. "That's not how I 

work." 



Even while he was competing in Sydney. Strand didn't leave the 

University far behind. He watched his lectures from the Olympic 

Village and did homework between training sessions. 

While racking up academic achieve

ments as an undergraduate, Strand 

was also excelling on the field. Work

ing with Lundin and Stefan Henriks

son, his coach in Sweden, he perfected 

his powerful arching motion. 

In 1997, 1998, and 1999, he won the 
indoor and outdoor Big 10 Champi

onships and also placed in the top four 

at the NCAA Championships in each of 

those years. He also placed near the 

top at a number of international com

petitions. 
Lundin credits Strand with plenty of 

natural talent, but he attributes his 
consistent performance to old-fash

ioned hard work. 

"Staffan's work ethic is beyond be
lief," Lundin says. "He's methodical in 

terms of preparation, and that rubs off 
on other team members." 

By mid-1999, Strand's jump heights 

were good enough to qualify him for 
the Olympics, and he decided not t o 

compete on the Gopher team during 

his senior year so he could concentrate 

on international meets. 

Even while he was competing in 
Sydney, Strand didn't leave the Uni

versity far behind. "I still had to keep 

up with school," he says. "I watched my 

lectures from the Olympic Village and 

did homework between training ses
sions." 

Most athletes would be gratified to 

finish among the top 10 in the 
Olympics, but Strand says he can't help 

but feel disappointment at his sixth

place finish . 

His event ended when a slight driz

zle became a heavy downpour accom

panied by a strong headwind. Only one 

jumper, Sergey Klyugin of Russia, 
cleared the final height of 2.35 meters, 

winning the competition. 

Despite the outcome, Strand calls 
the games "an amazing experience." 

He spent the week following the com

petition taking in the atmosphere and 

mingling with athletes from around 
the world. 

Now in his second year of graduate 
school, Strand still uses University fa

cilities for training and assists with the 
Gopher team whenever possible. He 

says it's helpful for the University 

teammates to see his workout routines 

and realize that an Olympic athlete 

trains exactly as they do. 

"I consult with him fairly frequently 

concerning the event and various 

training methods," Lundin says. 

Although he is a star in his native 

country, appearing frequently on 
sports-related television, Strand re
mains grounded. 

"I have no desire to be in the spot
light," he says. 'Tm not interested in 
that. I have more important things to 

do." • 

Strand's custom-made shoes are cast 

from molds of his feet twice a year. To 

enhance his form, the webbing and spikes 

are configured differently for the sole of 

each shoe. 

RAISING THE BAR 
MEN'S HIGH JUMP RECORDS 
World Record 

2.45m Javier Sotomayor (Cuba), 1993 

Olympic Record 

2.39m Charles Austin (USA), 1996 

2000 Olympic Games Final Results 

1. Sergey Klyugin (Russia), 2.35m 

2. Javier Sotomayor (Cuba), 2.32m 

3. Abderrahmane Hammad (Algeria), 2.32m 

4. Stefan Holm (Sweden), 2.32m 

5. Konstantin Matoussevic (Israel), 2.32m 

6. Mark Boswell (Canada), 2.32m 

6. Staffan Strand (Sweden), 2.32m 

STRAND'S STATISTICS 
Personal Best 

2.34m (indoor), February 2001, in Stockholm, 

Sweden 

2.32m, July 2000, in Nice, France, and Sep

tember 2000, at the Sydney Olympics 

Selected Merits 

IAAF Grand Prix Final (2000), 4th 

IAAF Grand Prix Final (1998), 2nd 

Olympic Games (2000), tied 6th 

Ricoh Indoor Tour (2000), 3rd 

World Championships (1999), 5th 

Track & Field News World Ranking (2000), 6th 

European Championships (1998), 8th 

Swedish National Championships (1998-2000), 

2nd; (1995·1997), 1st 

NCAA Outdoor Championships (1999, 1997), 

2nd; (1998), 3rd 

NCAA Indoor Championships (1998), 4th; 

(1997), 2nd 

Big 10 indoor Championships (1997·1999), 1st 

Big 10 Outdoor Championships (1997·1999), 1st 

European Under-23 Championships (1997), 1st 

DN Galan/Stockholm Grand Prix (2000), 4th; 

(1999), 3rd; (1998), 1st; (1997), 4th 

Winner of Grand Prix Meetings in Osaka and 

Nice in 2000 



Alumnus Daniel 

McFadden wins the 

Nobel Prize in 

economic sc1ences 

for his contributions 

to microeconometrics 

BY JUDY WOODWARD 
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ANIEL McFADDEN'S STRONG ANALYTICAL BENT AND FASCI

nation with human behavior have taken him on a decades-long jour

ney from the University's physics department to the stage of Stock

holm Concert Hall. That's where he accepted the 2000 Nobel Prize in 

economic sciences from Sweden's King Carl Gustav in a glittering 

awards ceremony last December. 

McFadden (Physics '57, Behavioral Sciences Ph.D. '62) and University 

of Chicago economist James Heckman were honored for their contri

butions to microeconometrics, the branch of economics that weds eco

nomic theory to statistics. Both men developed theories and methods 

that are widely used by economists and other social scientists to ana

lyze the economic behavior of individuals, households, and firms. 

McFadden, currently the E. Morris Cox Professor of Economics at 

the University of California at Berkeley, describes his work much 

more succinctly: "I am basically an engineer who designs things. I'm 

intrigued by puzzles, and I'm a problem solver. In economics, I design 



statistical tools that [get] used quite a 
lot." 

Although he's a scientist by training, 
McFadden has always had an uncom

mon interest in social issues. In 1953, as 
a high school junior in his native North 

Carolina, he was suspended from school 
for organizing a petition drive support
ing what he calls "a civil rights issue" 
concerning the right of students to 
leave campus during school hours. 

The young McFadden was sent off to 

an uncle's dairy farm in Buffalo, Min

nesota. Shortly thereafter, although he 

lacked a high school diploma, he en
tered the University at age 16 by pass
ing an entrance examination. 

As a physics undergraduate, McFad

den worked in a laboratory headed by 
the late physics professor emeritus 

John Winckler, where he was involved 
in the design and construction of an x

ray telescope. McFadden regards 
Winckler as an important mentor. 

A scientist by training. 

McFadden has always had an 

uncommon interest in social 

issues. A student job at the 

University piqued his interest in 

the statistical measurement of 

human choices and aspirations. 

"I was strongly influenced by [Winck

ler)," says McFadden. "I learned how to 

do research from him." 

In an interview conducted shortly be
fore his death, Winckler recalled that 

McFadden-"a typical undergradu

ate"-worked on high-altitude balloon 

research sponsored by the Office of 
Naval Research. Winckler described his 

former student as "a highly goal-orient

ed and motivated person" but said that 

he wouldn't necessarily have predicted 

McFadden would one day win the Nobel 

Prize. 
During those years, McFadden aug

mented his physics courses with studies 

in psychology. 
"One of my undergrad jobs was to 

program the card-sorters for the Min

nesota Multiphasic Personality Inven
tory [MMPI)," he recalls. Developed at 

the University in the 1940s and later re
vised, the MMPI is the classic standard

ized psychology test, a diagnostic tool 
designed to uncover a wide range of 

mental disorders in adults. 

"I got interested in how you could 

hope to measure people's personalities 

and [in) what people were thinking 
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McFadden addresses a press conference 

at the University of California-Berkeley 

on October 11, a day that began at 2:30 

a.m. with a call from the Nobel commit

tee notifying him of his award. He is the 

17th faculty member from the Berkeley 

campus to win the Nobel Prize. 

when they answered [the MMPI's un

usual] test questions." 

Working with the MMPI piqued Mc
Fadden's curiosity about the statistical 

measurement of human choices and as

pirations. He decided to enroll in an es

pecially rigorous, multidisciplinary doc

toral program at the University that 

was funded by the Ford Foundation. 
His graduate advisor in economics, 

Regents Professor Emeritus Leonid 
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Hurwicz, recalls, "At the time we had a 

very special Ph.D. program in behav

ioral sciences. It offered broad connec

tions with everything that has to do 

with human behavior. The student had 
to get a Ph.D. in a chosen field but also 

had to pass the equivalent of a master's 

exam in five other fields, like sociology, 
political science, statistics, or child de
velopment. The program really suited 
[McFadden's] personality. He was un

usual in the breadth of his knowledge, 
but he was not a nerd. He was very in

terested in what was going on in the 
world." 

According to Hurwicz, McFadden was 
one of only two economics students 

who completed the extremely challeng

ing degree. 
Regents Professor John Chipman of 

DANIEL McFA 
iNSTITUTE OF 

the economics department arrived at 

the University only a few years before 

McFadden became a graduate student 

and Chipman's research assistant. 

"McFadden had immense integrity as 
well as brilliance," says Chipman. "He 

was an all-around fine person and very 
obviously the star that year among all 
the graduate students." 

McFadden says that Chipman and 

Hurwicz were among the handful of 

economists and social scientists at the 
University who "made me what I am." 

After completing his doctorate in 

1.962, McFadden went to the University 
of Pittsburgh as a Mellon postdoctoral 

fellow. A year later, he joined the eco

nomics department at Berkeley, rising 

from the rank of assistant professor to 

associate professor with tenure in just 

three years. From 1.979 to 1.991., he was a 
member of the economics faculty at 

Massachusetts Institute of Technology. 

He then returned to UC-Berkeley, 
where he established the school's 

Econometrics Laboratory, a world

renowned leader in microeconometric 
research. 

Microeconometrics uses large data 

sets of economic information about 
groups of individuals, households, and 
businesses. Fueled by the development 

of increasingly powerful computers, the 
scope of this so-called microdata has ex

panded rapidly in recent years, creating 
huge databases that encompass a great 
range of human activities. 

However, studying data derived from 
individual economic decisions presents 
the researcher with some thorny issues, 
which McFadden's work addresses . 

Economic decisions often take the 
form of a "discrete choice"-a decision 
made from a limited set of observable 

options. Economists would like to un-



DDEN lS THE FO RTH 
TECHNOLOGY ALUMNUS TO WIN A 

cover the relationship of discrete choic

es to factors that economic theory can 
predict. 

For example, a researcher studying 
the travel choices of commuters might 

compile data sets that measure the rel

ative importance of various factors to 

their decisions-such as the cost of 

public transportation, distance from 

work, or the availability of free park

ing. 
But the researcher can't possibly ob

serve all the factors that affect an indi

vidual's or a household's choices. Life 

has a way of injecting the unexpected 

into human decision making. As any 

commuter knows, a sudden phone call 

at the last minute, a missed bus, or a 

dead battery can lead to very different 
transportation decisions. 

As a result, a sample might not be 
random and therefore not representa

tive. Even when samples are represen

tative, unobservable characteristics 

make it difficult to explain variable be

havior. 
One of McFadden's most significant 

accomplishments was the development 
of a statistical method called "condi

tionallogit analysis." He used it to cre

ate models that could predict the share 
of a population that will choose alter

natives to average behavior. McFadden 
assumed that these "random errors" 

have a specific statistical distribution 
in the population. 

Conditional logit analysis quantifies 
the role that unobservable factors play 
in decision making so that the impact 
of specific measurable variables can be 
measured accurately. 

In the case of commuters, people 
may use public transportation more 
frequently if fares are decreased, but 
there's still a chance every day that 

each commuter, for unrelated reasons, 

will choose to drive. Conditional logit 

analysis will interpret the data in a way 

that reflects the total variety of actual 

behavior but permits accurate meas

urement of the relationship between 

lower fares and increased ridership . 

Although McFadden's methods can 

be applied to many different economic 

problems, they've been widely adopted 

by researchers to analyze what he calls 
the "big life choices" of work and living 

habits. Yet he acknowledges that not 
all of life's decisions are amenable to 

statistical analysis. 
"Where statistics work is where you 

have an historical record of people re

sponding in analogous situations," he 

says. "What [statistical analysis] does 
is to sort out the 'noise' from the data. 

But it doesn't work in a really unique 

situation where you can't find [useful 

data]." 

McFadden himself has studied issues 

as diverse as residential energy de

mand, the design of the [San Francis

co] Bay Area Rapid Transit system, the 

cost of the 1.989 Exxon Valdez oil spill, 

and housing choices of the elderly. 
But his methods aren't always ap

plied to the most challenging purposes. 
"These techniques are used to devise 

marketing [strategies] for new prod

ucts . And they often do quite well, but 

where you need them the least is where 
they do the best. 

"If you want to know whether to 
make the cereal box different, I can 
nail the answer," he says . "But if you 

want to introduce a new kind of vehicle 
[or] discover what's the demand for 

electrical vehicles, for example, that's a 
lot harder to predict using these mod
els ." 

In many ways, McFadden the Nobel 

laureate remains unchanged from the 

unassuming, hardworking student 

whom his former University professors 

remember. 

His continuing fascination with peo

ple and their choices, which dates back 

to his undergraduate years, underlies 

many of his professional accomplish

ments. The Royal Swedish Academy of 

Sciences noted that a recurring theme 
in McFadden's research is "his ability to 

combine economic theory, statistical 

methods, and empirical applications, 
where his ultimate goal has often been a 

desire to resolve social problems." 

In response to a question about the 

aftermath of winning the Nobel Prize, 
McFadden says, "The best thing about 

winning the prize was [that] it allowed 

me to get in contact with students I'd 

lost touch with, not to mention a whole 

bunch of North Carolina cousins that I 

hadn't seen in years." • 

After learning that their professor, Daniel 

McFadden, had just won the Nobel Prize, 

graduate students hoped their newly cele

brated teacher would cancel his afternoon 

econometrics class. It didn't happen. "He 

takes his courses very seriously and 

takes a lot of care preparing," says grad

uate student John Bluedorn. 
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McKNIGHT PROFESSORS 

• 

EIGHT IT FACULTY ARE AMONG 

THE LATEST GROUP OF 

EXTRAORDINARY TEACHERS AND 

RESEARCHERS HONORED WITH 

MLKNJ GH_I 

PROFILES BY 

JAKE KAPSNER 

CAROLYN WAVRIN 

TRACEY WILSON 

PAUL SORENSON 

PHOTOGRAPHS BY 

JONATHAN CHAPMAN 
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P R O_F E S S 0 R S H LP _S_ 

sk the most talented students from any 

top-ranked university why they chose that institution, and 

they'll probably say, "Because it has a great program in my 

field." Poll the school's distinguished alumni, and they'll 

echo that response. Then ask both groups to justify their 

answers, and they'll always mention the amazing professors 

whose teaching and research warrant their university's ster

ling academic reputation. More than any other single fac

tor, the quality of its faculty determines a university's 

stature. Nationwide, competition for the best professors 

and researchers is intense. That's why the University, in 

partnership with the McKnight Foundation, established 



three programs that honor superlative faculty and provide fi

nancial support for their future contributions: the McKnight 

Land-Grant Professorship, Distinguished McKnight Univer

sity Professorship, and McKnight Presidential Endowed 

Chair. Eight IT faculty are among the extraordinary teach

ers and researchers who earned these honors in 2000. 

Created in 1.987, the McKnight Land-Grant Professorship 

rewards the University's most promising junior faculty with 

a two-year, $so,ooo research grant. Designed to build a 

strong faculty for the future, the program has recognized 

u9 assistant and associate professors, including 51. IT facul

ty. The Distinguished McKnight University Professorship, 

IT PROFESSORS CONSTITUTE 

ABOUT 13 PERCENT OF THE 

UNIVERSITY'S FULL-TIME 

FACULTY. COLLECTIVELY. 

THEY'VE RECEIVED 43 PERCENT 

OF MCKNIGHT lAND-GRANT 

PROFESSORSHIPS AND 

36 PERCENT OF DISTINGUISHED 

MCKNIGHT UNIVERSITY 

PROFESSORSHIPS. 
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McKNIGHT PROFESSORS 

established in 1995, honors outstanding mid-career faculty for 

their achievements and potential. The award includes a five-

year, $10o,ooo research grant and the title Distinguished 

McKnight University Professor, which recipients hold as long 

as they remain at the University. Twelve IT faculty have 

earned this prestigious honor. In 1999, the University re-

ceived $15 million from the McKnight Foundation to create 15 

new endowed chairs. Assigned at the president's discretion, 

McKnight Presidential Endowed Chairs are intended to attract 

or retain the very best faculty in fields of critical importance 

across the University. To date, six endowed chairs have been 

created, including one held by physics professor Leonid Glaz-

man. McKnight professors agree that these programs yield 

multiple rewards. Besides giving faculty the freedom to pursue 

a promising research area, the grants act as seed money, at-

tracting additional support from government and industry 

groups, says Distinguished McKnight University Professor Bill 

Tolman. "The freedom to explore ideas is a fundamental part 

of what research is about," he says. "You really have to be free 

to expand on an idea." McKnight awards help faculty contin-

ue the exemplary work that advances graduate research and 

teaching programs, says Distinguished McKnight University 

Professor Keshab Parhi, and quality programs attract the best 

students, who in turn contribute to faculty excellence. That 

generative cycle begins with faculty like IT's McKnight profes

sors, who embody the creativity, intellectual rigor, and collabo

rative spirit that attract the next generation's most talented 

young scholars. • 
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• LEONID GLAZMAN I MCKNIGHT PRES 

MESOPrri 

1 
E

XPLORING THE FRONTIERS OF 

mesophysics, Professor Leonid 

Glazman traverses the bound
aries between scientific disci

plines. His pioneering work has 

established Glazman as a leading authori

ty in a branch of physics widely regarded 

as esoteric just a decade ago. 
The importance of mesophysics to the 

emerging field of nanotechnology-an 
area where the University wants to main

tain its leadership-made Glazman the 

ideal candidate to become McKnight Presi
dential Endowed Chair of Theoretical Con

densed Matter Physics. 

Last year, President Mark Yudof ap

pointed Glazman to the second of 15 

McKnight endowed chairs intended to at

tract or retain the very best faculty in crit
ically important areas. Regarded as one of 

the world's leading theoreticians in con
densed matter physics, Glazman has been 

courted by renowned institutions like the 
Max Planck Society in Germany. 



A member of IT's Theoretical Physics 
Institute, the Ukranian-born Glazman is 

noted for his work in mesoscopic elec

tron transport, the properties of two-di

mensional electron gas, and the behav
ior of layered superconductors. He's 

written or co-written 130 research pa

pers, and his research is cited in hun

dreds of physics publications. 

Glazman studies the physical proper
ties of mesoscopic systems, which are 

larger than single atoms yet small 
enough that their physical properties 

differ radically from larger systems. 

Mesophysics-which provides some of 

nanotechnology's theoretical underpin

nings-touches. on subjects as varied as 

microelectronics, quantum computing, 

and molecular biology. His current re
search focuses on the theory of electron 

transport and correlations in nanoscale 

devices, knowledge that's crucial to 

achieving higher densities of microelec
tronic silicon-based circuits. 

"Typically, in conventional metals, 
electrons flow like a river, so they're con

fined by the 'riverbeds'-the sides of the 
conductor," explains Glazman. "If you 

have a wide river, you have continuous 
water flow. Imagine you make the river 
thinner and thinner-to the point where 

the river is so constricted that water 
molecules flow one-by-one. What hap

pens when electron flow is so constricted 
by the conductor that electrons can trav
el through it only one at a time?'' 

Due to the so-called Coulomb block
ade effect, electrons can be dispersed 

one-by-one through a conductor, he 

says. But shape, width, length, material 

properties, and the specific distribution 
of electron motion all affect conduc

tance at the mesoscopic scale. 
Glazman's work may reveal the limi

tations of scaling down devices, but he's 

confident that other discoveries will 

have practical applications for nano
electronics. Already the cumulative un

derstanding of mesophysics has led to 

some principles of measuring tech

niques. Future findings may lead to new 

principles of computation and informa

tion processing. 

Glazman's theories could help make 

the tantalizing notion of quantum com

puting a reality. By exploiting the un
usual properties of the atomic-scale 

world, quantum computers could solve 
extremely complex problems signifi
cantly faster than conventional com

puters. Quantum computing also would 

fortify encryption technologies-an 
area of keen interest to financial and 
military industries. 

Scientists aren't sure if the theory of 

quantum computing can ever be real
ized in an actual device. Says Glazman, 

GLAZMAN IS A LEADING AUTHORITY 

IN A BRANCH OF PHYSICS WIDELY 

REGARDED AS ESOTERIC JUST A 

DECADE AGO. 

"I don't know whether it will work, but 

the most viable methods deal with na

noelectronics ." 

Glazman joined the University in 

1990 after earning his doctorate from 
the National Academy of Sciences of 

Ukraine. He was elected a Fellow of the 

American Physical Society in 1997. 

He enjoys the interdisciplinary char

acter of nanoscience, which spans such 

disciplines as physics, geoscience, mate
rials science, chemical engineering, and 

computer science. He's eager to learn 

from other fields and to share his find

ings with colleagues from other depart
ments. 

"There are connections, and one thing 

we're trying to do is explore them," he 

says. "The good thing about theory is 

you're constantly collaborating." • 
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• KESHAB PARHI I DISTINGUISHED MCKNIGHT UNIVERSI1Y PROFESSOR 

DIGITAL 
DIPLO 

ITH THE APLOMB OF 

an experienced diplo
mat, Keshab Parhi me

diates the border be

tween art and science. 
He develops new algorithms, architec

ture, techniques, and design tools for 

digital signal processing (DSP). 
"What I do is sit in the middle and try 

to understand the interplay, explains 
Parhi, a self-described "interface" be

tween theorists and architectural de

signers. 

To use high-speed infrastructures like 

cable modems and digital subscriber 
lines, computers must have certain dig

ital processing capabilities. According 
to Parhi, building hardware with those 
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capacities requires a broad knowledge 

of chip design, including the ability to 
create "full custom design, essentially 
hand-crafted designs." 

For example, a computer that access

es a cable modem needs a multitude of 
DSP functions, or algorithms, which are 

controlled by chip design. A computer 

engineer may have many options

from designing the entire system sin
gle-handedly to using a program-but 
the best choice isn't always obvious. 

"If someone wants to implement a 
DSP function, which is a very fundamen

tal building block, there are literally hun

dreds of thousands of ways to go about 
it," says Parhi. "How do you know which 

design is going to be the best approach?" 

The scope of Parhi's research involves 

a complex cycle of interrelated factors . 

As DSP applications become more 

prevalent in everyday use-from cable 

television to cell phones to Internet 

video streaming-the demand for im

proved processor performance has es

calated. Computer engineers scramble 

to reduce power consumption and in

crease processing speed as they scale 

down the size of computer chips. Algo

rithms are subject to more demanding 

specifications. Likewise, advances in 

computer technology generate mount

ing pressure to design faster, low-power 
signal processing systems. 

Parhi became interested in studying 

both DSP and computer architecture 

while he was an undergraduate at the 
Indian Institute of Technology in 

Kharagpur, India. However, he discov

ered that the interdisciplinary research 

he wanted to pursue was being conduct

ed on an ad hoc basis, without a formal 
design process. 

Because he "wanted to bring a little 

more science into the art of the design 

process," Parhi moved to the United 

States in 1983 to do graduate work at 
the University of Pennsylvania and the 

University of California at Berkeley, 

where he received his Ph.D. in 1988. He 

joined the Department of Electrical and 

Computer Engineering in 1988, becom

ing a professor in 1995. 

Back when Parhi received his doctor

ate, computer engineers were designing 
chips for military use but not for the 



consumer market. During the years 

since he came to Minnesota, Parhi says, 

digital signal processing has become the 

basis for virtually all of modern commu

nications. 

His other research interests include 

digitally integrated circuit chips and fil

ters, methodologies for signal process

ing, and low-power building blocks for 

various coding, cryptography, and com

puter arithmetic systems. 
Parhi is a pioneer in Very Large Scale 

Integration (VLSI) design, which com-

PARHI, WHO DESCRIBES HIMSELF 

AS AN "INTERFACE" BETWEEN 

THEORISTS AND ARCHITECTURAL 

DESIGNERS, SEEKS TO BRING "A 

LITTLE MORE SCIENCE INTO THE 

ART OF THE DESIGN PROCESS." 

bines hundreds of millions of transistors 

to perform specific functions. In 1999, 

he published VLSI Digital Speed Process
ing Systems, a groundbreaking textbook 

that's being used around the world. 

A Fellow of the Institute of Electrical 

and Electronics Engineers, Parhi is also a 
former McKnight Land-Grant Professor 

and a recipient of the National Science 
Foundation Young Investigator Award. 
He's written many journal articles and 
has served as editor of the Journal of 

VLSI Signal Processing since 1993. 

Accolades aside, Parhi stresses that 
the most satisfying aspect of his career 
is educating, mentoring, and inspiring 
graduate students. 

"Teaching is something I've enjoyed 
every day of my career," he says. "To see 

students go from knowing little to be
coming an expert in their subject area is 

truly satisfying to me." • 

• VlADIMIR SVERAK I DISTINGUISHED MCKNIGHT UNIVERSI1Y PROFESSOR 

SOLUTION: 
SIMPLIC 
V 

LADIMIRSVEAAKAPPLIES 

the standard of simplicity 

to complex theoretical and 

applied mathematics with 

impressive results. 

Like all mathematicians, he seeks a 

perspective from which things look as 
simple as possible. Viewing mathe

matics through the lens of simplicity 

can narrow or expand the range of 

possibilities, says Sverak. 

Many results in mathematics assert 
that simplicity has its limits. For ex

ample, Sverak and colleagues proved 
that if some solutions to equations in 

fluid dynamics have certain "bad" 

properties (for example, some quanti

ties become infinite), then those solu

tions are "complicated": The simplest 

possible answer consistent with the 

main underlying principles doesn't 

support the solutions. 

However, as a professor of mathe

matics, Sverak finds that simplicity 

also broadens the range of possibili
ties . "Teaching helps," he says. "If you 

want to describe something in the 
simplest possible terms, you always 

improve your point of view and gain 

understanding at a deeper level." 
Sverak's studies of partial differen

tial equations-complicated formulas 
that can be used to describe complex 

phenomena like water flow, heat dis
tribution, or gravitational fields

have achieved world-class distinction. 

His work has solved several long
standing mathematical problems, in

cluding a so-year-old problem on qua-

siconvexity in the calculus of varia

tions, and his published papers have 

grappled with some of the most diffi

cult math problems of the last half

century. 

Sverak's research in applied mathe

matics relates to such areas as fluid 

dynamics and materials science. The 

equations he studies as a regularity 

theorist are often used to express the 

laws of physics, for example. 

According to Sverak, regularity the

ory attempts to map out the parame

ters of solutions to the equations. 

"You can't solve the equations with 

some explicit formulas," he says . "But 

what you can do, at least in some 

cases , is qualitatively understand the 
behavior of the solutions. You can un

derstand what the solutions do ." 

Such is the case for certain partial 

differential formulas like Maxwell's 

equation, which is used to describe 

electromagnetic waves. But other 
equations still confound researchers. 
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Although they date from the 19th 

century, Navier-Stokes equations

which depict the fluid flow of water 

and air-remain an enigma. Even 

with the aid of supercomputers, re

searchers studying turbulence can't 

solve these equations consistently 

and reliably. If a reliable theory 

supported their calculations, then 

researchers could rely more heavily 

on equations than on physical ex

periments, according to Svera.k. 
"When they design a new air

plane these days, I think about half 

the effort goes to solving equations 

and half to doing experiments in 
the wind tunnel," he says. 

Sverak received his Ph.D. from 

Charles University in Prague, Czech 

Republic, in 1986. Before joining 
the University's math department 

in 1992, Sverak did postdoctoral 

work in Edinburgh, Scotland, and 

Bonn, Germany, and at the Insti

tute of Advanced Study in Prince

ton. 
He's won many other honors, in

cluding the Keith Medal from the 

Royal Society of Edinburgh and a 
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Max Planck Research Award. In 

1992, the First European Congress 
of Mathematics named Sverak one 

of the ten best young mathemati

cians in Europe. 
He plans to use part of his Mc

Knight award to support residen
cies of visiting professors and his 

participation in conferences . In 

1994, Sverak addressed the Interna

tional Congress of Mathematicians, 

and a co-author presented their 

joint work at the 1998 Congress, a 
rare recognition for a mathemati

cian. 

Although he deeply appreciates 

the honors he's received, Sverak 

says that doing the math and gain

ing new insights are the most re
warding aspects of his work. 

"Sometimes you get a feeling that 

you really understand what's going 

on, something that at the begin

ning looks kind of strange, but on 

some rare occasion you get an idea 

of what's really going on," he says. 

"It's probably the same in other sci

ences, but in mathematics I think 

it's particularly acute." • 

M
OTHER NATURE HAS 

devised some very in

triguing mysteries for 

chemists like Professor 

Bill Tolman, who's fasci

nated by the paradoxical clues she's left 

behind. 

Why, he asks, doesn't the iron in our 

bloodstream rust, as does the iron in a 

car that's been submerged in saltwater? 

And why do the same copper proteins 

found in both mollusk blood and mel

ons do drastically different things with 

oxygen? 

A renowned expert in his field, Tol

man is a synthetic chemist whose work 

straddles the traditional boundaries 

separating chemistry's inorganic, bio

logical, and organic specialty areas. 

Currently he and his research group 

are engaged in two major projects. The 
first, funded by the National Institutes 

of Health, focuses on the bioinorganic 

chemistry of copper-containing metal

loenzymes, a class of compounds vital 

to many biological processes. The sec

ond, funded by the National Science 

Foundation, attempts to make and un

derstand how to control the reactivity 

of catalysts for making biodegradable 

polymers. 

The quest to understand how nature 
controls the chemistry of metalloen

zymes dominates Tolman's research in 

bioinorganic chemistry. 
"You can think about these metal

loenzymes as giant proteins with huge 

molecular weights-sometimes in the 
hundreds of thousands," Tolman says. 
"All the interesting chemistry happens 
at a small metal-containing active site 
in these enzymes." 

The relationship between iron and 
rust offers a simple analogy that ex
plains why metalloenzymes fascinate 

Tolman. 
"Everyone in Minnesota knows that 

if you take iron and put it in an aqueous 
solution with a high salt concentration, 
you get rust," he says. "Well, in our 

blood we have hemoglobin, which con-



• BILL TOLMAN I DISTINGUISHED MCKNIGHT UNNERSITY PROFESSOR 

tains iron, in an aqueous environment 

with high salt concentration-but it 
doesn't rust. Hemoglobin carries the 
oxygen molecule, does very specific 
things with it, and prevents the rusting 
process. Fundamentally, what a lot of 
chemists try to do is figure out how na
ture does this." 

Although it's copper-not iron-that 
Tolman's group mines for information, 
the basic question remains the same: 
How does nature fine-tune the chem-

istry of metalloenzymes to perform 
their very specific functions? Approxi

mately 40 percent of all enzymes have 
metal ions in their active sites, so basic 
research that answers the question 

could produce a host of potential phar
macological applications. 

Tolman builds synthetic molecular 
models of proteins that have metal ions 
in their active sites and compares their 

properties and reactivity with the actu
al enzymes. 

The chief proteins he studies use oxy

gen, the most familiar example being 

hemoglobin, the iron-rich protein that 

takes oxygen from the lungs and carries 

it throughout the human body. But 

other proteins in different organisms 

use copper to perform the same task, 

Tolman explains. Arthropods and mol

lusks, for instance, have blue blood 

because their oxygen-binding protein 

contains copper ions. 

Similarly, when a melon rots and 

turns brown, the enzymatic processes 

involve a copper protein. The copper 

enzyme in fruit turns out to be just like 
the one that binds oxygen in mollusks. 

"We try to figure out why the same 

active site in these two different organ

isms performs two very different func

tions," says Tolman. 

Rather than work with the proteins 

themselves, Tolman's team studies 

SEE MARVELS, PAGE 45 .. 
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• IVAN MARUSIC I MCKNIGHT LAND-GRANT PROFESSOR 

RBULEN 
TESTBED 

L
IKE MOST PEOPLE, IVAN 

Marusic appreciates the hyp

notic patterns of river cur

rents and the sensuous, shift

ing whorls of a smoke ring 

wafting through the air. 

The aesthetics of simple vortex inter

actions like these led Marusic to study 
turbulence flow, the center of his re

search in fluid dynamics. He also enjoys 

the intellectual challenge of his re

search specialty, which remains a per

plexing challenge to researchers despite 

decades of study. 

"Turbulence is the last unsolved prob

lem of classical physics," he says. "It's 

been around since before the turn of the 
last century, and we're not that much 

closer to understanding it." 

Three years ago, when Marusic had 

finished his postdoctoral research at the 
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University of Melbourne and left Aus

tralia to join IT, he was already intrigued 

by the mathematical complexity of vor

tex interactions in liquids and gases. 
"They're really quite beautiful to look 

at," he says. "To me, they're the building 

blocks of flow. What I do is look at the 

statistical distribution of these building

block flows to describe what seems to be 
the structure behind them. The ques

tion then becomes how to understand 
which components are interacting." 

An assistant professor in the Depart

ment of Aerospace Engineering and Me

chanics, Marusic is using all the experi

mental and computational tools he can 

muster to unlock the secrets of turbu

lence flow near solid surfaces. 
In practical terms, those surfaces can 

be anything from an airplane wing or a 
submarine hull to Earth itself. His exper-

iments-which may require a wind tun

nel in one instance and the Utah desert 

salt flats in another-involve the analy

sis of computer simulation data and the 

visual representation of turbulence 

flows. His goal: a physical understanding 

of what creates turbulence flow. 

But computers can show only a por

tion of the massive number of grid 

points necessary to chart turbulence. 
"We have no general solutions to the 

nonlinear partial differential equations 

governing turbulence," says Marusic. Al
though researchers can tum to super

computers for numerical solutions, there 
are limits to what the computers can do. 

"The number of grid points you'd 

need to resolve all the scales in realistic 
practical flows would far exceed what 
any computer can handle, so the only 
flows we can compute without model
ing are very simple," says Marusic. 

Even simple flows that can be fully 

computed produce data sets on the 
scale of terabytes-one trillion bytes. 

That's why Marusic has turned to 
data mining for help in managing exist

ing large data sets. He and an interdis
ciplinary team that includes several 
computer science faculty are developing 
new computational tools for the analy-



sis of turbulence flows. 

With new tools that provide "better 

visualization experimentally and nu

merically," Marusic hopes to identify the 

key mechanisms at work within turbu

lence flows. "If you can understand it, 

you can predict it, and that has tremen

dous potential benefits," he says. 

That knowledge could be used to de

sign mechanisms that would reduce the 

amount of drag created by an aircraft's 

wings as it moves through the air. 

Planes would be able to fly farther on 

the same amount of fuel, saving the 

airline industry billions of dollars. 
Marusic's study also examines an

other energy-related problem of turbu

lence flow. When gas or liquid fuel in

side a combustion chamber undergoes 

irregular fluctuations of mixing-tur

bulence flow-some of the fuel is wast

ed, leading to soot formation. The re

search team will analyze selected data 

sets to try to better understand the dy

namics of turbulent combustion. 

Marusic hopes the project could lead to 

'TURBULENCE IS THE LAST UNSOLVED 

PROBLEM OF CLASSICAL PHYSICS. 

IT'S BEEN AROUND SINCE BEFORE 

THE TURN OF THE LAST CENTURY, 

AND WE'RE NOT MUCH CLOSER TO 

UNDERSTANDING IT." 

improved methods of controlling tur

bulence flow during combustion, there
by reducing soot emissions. 

His research may also have military 
applications. Marusic is working with a 

team at St. Anthony Falls Laboratory to 
develop a naval technology that could 
revolutionize underwater travel: a su
personic submarine that travels in a 

kind of bubble, virtually untouched by 
skin friction. • 

• DIHUA JIANG I MCKNIGHT LAND-GRANT PROFESSOR 

FUNCTION FOLLOWS 

HEN HE PONDERS 
mathematics' most 

complex and chal

lenging concepts, 

Dihua Jiang es

chews computers for a more robust 

and creative tool: his intellect. 

Jiang, an assistant professor of 

mathematics, studies the theory of 

automorphic forms , an abstract, 
transcendental theory that describes 

repeating phenomena like sound or 
waves . A cornerstone of modern 
mathematics , it provides the founda

tion for relevant areas of mathemat

ics and has applications to computer 
network theory and string theory in 
physics. 

"The theory is a particularly pow-

erful tool with great potential be

cause it allows you to convert repeat

ing information to purely mathemat

ical data and study it," says Jiang. 

Using the theory, researchers can ex

amine duality relations among ob

jects from algebraic geometry, num

ber theory, harmonic analysis, and 

automorphic forms, he explains. 

The theory played an essential role 
in solving Fermat's last theorem-a 

number problem that baffled mathe

maticians for more than 350 years 
until British mathematician Andrew 

Wiles proved the theory in the early 

1990S. 

Jiang studies intrinsic symmetric 

structures of automorphic forms by 

using the theory of group represen-
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tations and the reciprocal relations 

between automorphic forms and 

Galois representations. 

"Although it has been very im

portant to coding theory and cryp

tology, I am not sure if the theory 

of automorphic forms will have di

rect applications in industry in the 
near future," says Jiang. "My inspi

ration is the beauty of the theory. I 

can't predict how people will use 
it." 

Born in Wenzhou, China, Jiang 

earned a Ph.D. from The Ohio 

State University in 1994. Before 
coming to Minnesota in 1998, he 

conducted postdoctoral work at 

the Mathematical Sciences Re

search Institute in Berkeley, Cali

fornia, and at Yale University, and 

was a member of the Institute of 

Advanced Study in Princeton. Both 

the National Science Foundation 

and the Alfred P. Sloan Foundation 

have supported his work. 

Jiang relishes the opportunity to 

share his life's work with others. A 

prolific researcher, he collaborates 

with other mathematicians at Yale, 

Ohio State, and Tel Aviv University 

in Israel. He'll use his McKnight 

funds to pursue his research and 

~MY INSPIRATION IS THE BEAUTY 

OF THE THEORY. I CAN'T PREDICT 

HOW PEOPLE WILL USE IT." 

participate in conferences in Hong 

Kong, China, Taiwan, Israel, and 

the U.S. 
Jiang predicts that the theory 

will engage researchers' attention 

for years to come. 
"The theory of automorphic 

forms has a very long history," says 

Jiang, "and I'm pretty sure it will 
continue to lead mathematics in 

the 21st century." • 
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• MARC HILLMYER I MCKNIGHT LAND-GRANT PROFESSOR 

PlANET -FRIENDLY 

POL ERS 
A 

HUMBLE KITCHEN STA

ple that usually languishes 

in the deep recesses of your 

kitchen cabinet may some

day lead to a truly "natural" 

plastic that's both durable and 

biodegradable. 

Plain old cornstarch-commonly 

used to thicken puddings, pie filling, 
and gravy-is the source of polyactide 

(PLA), a biodegradable plastic that's the 

subject of a research study led by Assis

tant Professor Marc Hillmyer. 

The biomedical field has used PLA for 

over three decades. Supplied commer

cially for specialty medical applications 
like "dissolvable" sutures and drug-de

livery implants, PLA has only recently 

attracted the interest of companies 

looking for a promising, ecologically 

sound substitute for polystyrene and 

other disposable plastics. 

Together with the National Science 

Foundation, Cargill Dow Polymers LLC 
is supporting Hillmyer' s polyactide re

search. Cargill Dow has been working to 
accelerate the development of PLA as a 

commodity plastic, with the goal of 
producing disposable tableware, fibers, 

and packaging. 
Plastic's versatility makes it ideal for 

use in a wide range of products-from 
pliant Silly Putty to Kevlar's stronger
than-steel fibers. Although these petro

leum-based, nondegradable plastics are 
sometimes recycled, they're just as like

ly to end up in the local landfill, where 
they can contribute to a growing envi

ronmental problem. 

In contrast, PLA creates a closed-loop 

ecology. Derived from corn, a renew

able resource, PLA eventually degrades 
into lactic acid (the same substance 

that can build up in muscle tissue after 

a workout). Lactic acid breaks down 

into water and carbon dioxide, which in 

turn is used by the corn plant during 

photosynthesis. Tossed into a compost 
pile, PLA would degrade in about a 

month, while polystyrene virtually 

never decomposes. 

Today's biodegradable plastics have 

two fatal flaws. "They cost too much, 

and generally speaking, their properties 

aren't as good as petrochemically-based 

plastics," he says. "So not only do you 
have to pay ten times as much for the 

biodegradable plastic cup, but they 

break more easily than polystyrene." 
He wants to shift that balance in 

favor of biodegradable plastics. Using a 

combination of organic, inorganic, and 

materials chemistry approaches, 
Hillmyer and a consortium of re

searchers are working on the design, 

synthesis, and characterization of 
stronger biodegradable plastics. 

"My job is to identify how the struc
ture and composition of the molecules 

affect the physical properties of the 
materials," says Hillmyer. "Specifically, 
we work on blends of polylactides and 
co-polymers-we polymerize lactides 
with other materials. Our goal is to en

hance the physical properties of the 
material without significantly detract
ing from its environmental benefits." 

He also anticipates that someday the 



cost of using PLA and other biodegrad
able plastics will become much more 

competitive. 
A specialist in polymer chemistry, 

Hillmyer received his Ph.D. from the 

California Institute of Technology be
fore coming to the University in 1994 

as a postdoctoral researcher working 
under the direction of chemical engi
neering and materials science profes
sor Frank Bates. He joined the chem

istry faculty in 1997 and immediately 
joined the Cargill Dow-NSF project. 
Hillmyer also collaborates with Profes
sor Bill Tolman's group to study poly-

merization catalysts and with Associ

ate Professor Eric Munson's group to 

understand PLA's crystalline structure. 
"I like the idea of research on a mate

rial that has a potential environmental 

impact," says Hillmyer. "I really enjoy 
the idea of working on a new commod

ity plastic, of which there has maybe 
been one in the last three decades. Ba

sically, all polymers we buy come in six 
'flavors,' [represented by] the first six 

recycling symbols. These materials are 
used for a lot of different things and 
are manipulated in different ways to 

change their properties. But for a whol-

ly new material to come along-it's a 

rare event." 
Next-generation polyactide materi

als will evolve in stages, just as other 

plastics materials have changed over 

time. "They're not going to use what we 

discover and put it in spoons and 

knives and forks to sell next year," 
Hillmyer says. "But in five or ten years, 

maybe some of the things we uncover 

DERIVED FROM CORN, A 

RENEWABLE RESOURCE. PLA 

CREATES A CLOSED-LOOP 

ECOLOGY. TOSSED INTO A 

COMPOST PILE. IT WOULD 

DEGRADE IN ABOUT A MONTH. 

could be useful for next-generation ma

terials." 
When polyethylene was discovered, 

it first was used to make dry cleaning 

bags, he explains. Then its properties 

were altered for use in milk jugs, and 

eventually polyethylene was adapted 

again to make high-strength fibers. 
"So that's where we are," says 

Hillmyer. "The discovery's been made, 

but we hope to broaden the applica

tions of these interesting materials

with the environmental placard." 

Hillmyer also studies fluorinated 
polymers (like Teflon) as well as nanos

tructured materials, which have poten

tial applications in catalysis, separa
tions, and optoelectronics. 

Hillmyer says the McKnight award 

has given him the freedom to dedicate 

a year solely to his research and to ex
plore ideas that are "on the edge." 

"It gives you some flexibility to take 

your ideas somewhere that you might 

not take them in a federally sponsored 

grant program," he adds. • 
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IN'I'E ET 
TRAFFIC COP 

T 
RAFFIC JAMS, BOTTLE

neck speeds, and oversized 
vehicles aren't just for com

muters anymore, as any 
web surfer knows. 

But Assistant Professor Zhi-Li Zhang 

hopes to do something about the haz

ards that plague the heavily trafficked 
Internet. A computer science and engi

neering faculty member, Zhang is de

signing tools that relieve congestion 
and better manage the flow of traffic on 

the world's information superhighway. 

"Everyone is going to rely on the in

formation superhighway more and 
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more," says Zhang. "The goal is to make 

it reliable and available all the time to 
all kinds of users." 

Last fall, Zhang received one of the 
first grants awarded under the National 
Science Foundation's new Information 

Technology Research Initiative. He'll use 

the $1.25 million, five-year grant to study 
scalable quality-of-service (QoS) controls 

for the next-generation Internet. 
Designing the architecture for the 

next-generation Internet-including 

effective mechanisms for controlling 

network resources and ensuring quality 
of service-is one of the greatest chal-

lenges facing information technology 

researchers . The solution must address 

rapid advancements in networking 

technologies, the explosive growth in 

the number of users and devices online, 

and the requirements of emerging mul
timedia applications. 

According to Zhang, the kinds of QoS 

controls built into the architecture will 

affect how the Internet evolves as well 
as the scope of what it can do. 

Today's Internet is limited by its con

trol mechanisms, says Zhang. When a 

web page is loaded, for example, infor

mation from the server is relayed to the 

user's computer along a series of inter

connected networks . Although the trip 

seems straightforward, the information 

could take hundreds or thousands of 

different routes from one machine to 

the other. Current Internet technology 

routes information without considering 
the transmission's media type or QoS 

requirements. Tiny bits of information 
and massive multimedia files are 

queued and routed in the same manner. 
That's not very efficient. 

To ease congestion, Zhang hopes to 
develop technology that will act as a 

traffic cop for the information super

highway, determining the best route for 
each transmission based on the kind of 

information it carries and the QoS it re
quires . Various services-video clips, 

telephone calls, or plain text, for exam

ple-would receive different priorities 
along different routes. 

The challenge lies in designing a sys
tem that's flexible enough to adapt to 
further growth and new technology. 
Zhang's research will help develop co

herent theories, design principles, and 
guidelines for evaluating and building 
such controls. 

Given the broad spectrum of possible 
solutions, making the "right" choices 
will require a fundamental understand
ing of their scalability, effectiveness, 

and respective trade-offs, says Zhang. 
"You want as simple a solution as pos

sible," he says. "Scalability is very im-



DESIGNING THE ARCHITECTURE FOR 

THE NEXT-GENERATION INTERNET IS 

ONE OF THE GREATEST CHALLENGES 

FACING INFORMATION TECHNOLOGY 

RESEARCHERS. 

portant because as a system grows, it 

becomes more complex." 

Zhang's efforts include collabora

tions with other IT faculty as well as re

searchers at the universities of Massa

chusetts and Pennsylvania, AT&T Labs, 

Fujitsu, Sprint Advanced Technology, 

and MCI World Com. 
Although he's an accomplished re

searcher, Zhang also relishes his time 

in the classroom-especially helping 

students learn more about the technol

ogy many people take for granted. 
"All of the students have experience 

with the Internet, but a lot of them 

don't actually know how emails are sent 

or how routing works," he says. "Teach

ing them about it is a lot of fun." • 

WINNING 
CONTINUED FROM PAGE 17 

"They just have to give it to him." 

Determined to set things right, 

Janet began a long-distance phone 

campaign on Ligtenberg' s behalf. 

"This young man might want to do 

something else when baseball is 

over," Janet says, "so I asked if .. . he 

could do a correspondence [course). 

But that didn't get anyplace ." 

George died in March 2000, but 

Janet says he left this world confi

dent that she would find a way to put 

a diploma in Ligtenberg's hands. 

Professor Frank Bates, head of the 

Department of Chemical Engineering 

and Materials Science, says that 

when Janet Piercy first contacted 

him last May about Ligtenberg's situ

ation, he assured her that it couldn't 

be true . 
"It doesn't happen often that 

someone leaves [here) one credit 

short. Obviously, he didn't have a job 
that required him to finish ," Bates 

says. "But frankly, Kerry was a pretty 

good student. So to have someone be 

that good and be that close-it isn't 

in the best interest of the depart
ment, either." 

Immediately after Janet's call, 

Bates checked Ligtenberg's records. 

"I found out that he wasn't short a 

credit at all. He was short a technical 

requirement that only required peti
tioning, and it was clear to me that 

this guy should have graduated, peri
od." 

With Ligtenberg's diploma in 

hand, Bates went to see Janet in At
lanta. "I could tell by his voice that he 

was going to give me some good 
news," she says. 

"If Janet Piercy hadn't told me 

about this, today Kerry Ligtenberg 

would not have his degree," Bates 
says. 

In a September 7 pregame ceremo
ny on the mound at Turner Field, 

Bates and Janet Piercy presented the 

29-year-old Ligtenberg with his 

diploma as local television news cam

eras rolled and flashbulbs popped. 

"''ll never forget standing out on 

the mound. Kerry put his arm 
around me and said, 'Boy, am I 

happy-this has been a long time in 
coming,"' Piercy says. "The Braves re

ally rolled out the red carpet for us 

down there. We were actually in the 

dugout for part of the time-we 

were so excited!" 

They weren't nearly as excited as 

Ligtenberg, who says, "It was nice to 

finally just see the diploma [with) my 

name on it and feel like I really went 
to school and accomplished some

thing. Even if I'm not using it now, 

someday I will. You know, I didn't 

get to wear a cap and gown, but it 

was awfully nice of them to bring the 

diploma down for me." 

He admits he got a little grief in 

the locker room that day for being 

one of the few team members with a 

college degree-in chemical engi

neering, no less. 

"I know (Braves pitcher) Mike 

Remlinger went to Dartmouth, but I 

only know a handful of guys who ac

tually went to college, and even 

fewer who actually went on to gradu

ate," Ligtenberg says. 

Bates says it's even rarer for ath

letes to come through his depart

ment and succeed. 

"We have one of the most chal

lenging departments at the Universi

ty," he says. "We put our students 

through very rigorous training. Per
sonally, I don't know of any other 
professional athlete who has come 
through here." 

Ligtenberg, who signed a $2.9 mil
lion, two-year contract with the 

Braves in January, now has the satis

faction of having closed out a rigor

ous academic degree program-with 

a little help from a couple of dedicat

ed baseball fans named Piercy. • 
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PHIL OSWALD CAMPAIGN MINNESOTA 

All of Minnesota 

would be well-served 

if we could attain 

Dick Hanschen's 

vision for towns 

and small cities 

throughout the state. 

The love of a place and its people inspired IT alumnus Dick Hanschen 

to establish a scholarship endowment in honor of his hometown 

A homegrown legacy 
THE MOST REWARDING ASPECT OF MY 

work as a development officer is also a great 

privilege. I hear wonderful stories about peo
ple's lives and the forces that shape and moti

vate human beings. Whenever I read over a 

list of named endowments, for example, I'm 

acutely aware that the individuals who estab

lished those funds did so for very personal rea

sons and out of deep feeling. 

Some people honor the memory of a loved 

one or a revered mentor by making a gift. 

Many donors have told me that their educa

tion would not have been possible without the 

aid of scholarships or fellowships. People will 

say, "My education changed my life," and the 

emotion I hear in that person's voice explains 

why the desire to help a young person is so 

strong. Sometimes it's a place and its people 

that inspire a donor's generosity. 

Alumnus Dick Hanschen (EE '45) harbors a 

deep affection for Minnesota's heartland. In 

1988, Hanschen established the Cyrus Schol

ars, an endowed scholarship fund named in 

honor of his hometown-Cyrus, located in 

west-central Minnesota. Students from four 

school districts in the region who want to pur

sue a major in IT are eligible to become Cyrus 

Scholars. They must have a good academic 

record and write an essay to accompany their 

application. 
Cyrus Scholars receive an award that covers 

the cost of tuition for four years, provided 
they pursue a major in IT and maintain a grade 

point average of at least 3.0. During their 

freshman year, scholarship recipients also re
ceive a substantial stipend to pay for a person

al computer. 
Part of the beauty of the Cyrus Scholars pro

gram is that Dick's original gift has nearly 

tripled in size as an endowment with the Uni
versity of Minnesota Foundation. Nine stu

dents currently hold the title Cyrus Scholar. 
Last fall, Dick hosted a reception for the stu-

dents and Alan Estenson (Aerospace '94, M.S. 

'96), member of the Cyrus Scholars recipient 
committee and former Cyrus Scholar. Dick 

CA MPAIGN MIN NES OTA 
UNIVERSITY OF MINNESOTA 

spent a memorable 

evening visiting with 

the students, who 

told him about their 

aspirations and plans 

for the future. A 

proud mentor, he of

fered them encour-
agement, career advice, and book recommen

dations. 

The Cyrus Scholars endowment fulfills 

Dick's long-held dream to give back to a place 

he loves by investing in its most precious re

source-its young people. 

All of Minnesota would be well-served if we 

could attain Dick Hanschen's vision for towns 

and small cities throughout the state. Eco
nomic development in those communities has 

a greater chance of succeeding when local 

young people obtain a first-rate education and 

bring that knowledge and leadership back to 
their hometowns. 

The state's future vitality hinges on the ex

istence of a skilled workforce trained in scien

tific and technological fields. Just imagine 

what might be possible for Minnesota if re
gional scholarships were available to the most 
talented students from across the state and fi
nancial need were no longer a barrier to at
tending the Institute of Technology. Picture a 
future in which resources, brainpower, skill, 

and imagination generate a prosperity that ex
tends to the farthest corners of the state. 

I welcome the opportunity to work with our 
generous alumni and friends who want to 
build a legacy that's personally satisfying and 
meaningful. Together we can achieve our goals 
for Campaign Minnesota and realize our vi

sion for the future. • 
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Fundraising effort sets Minnesota record 

Campaign hits billion-dollar mark 
CAMPAIGN MINNESOTA HAS MADE HISTORY. 

The University is the first organization in Min

nesota to raise $1 billion in gifts through a 

fundraising campaign and one of only a handful 

of public universities to do so nationally. Total 

giving to Campaign Minnesota through Decem

ber 2000 is $1,001,078,585-77 percent of the 

$1.3 billion campaign goal. IT has raised $90 mil

lion of its $160 million goal. 

But reaching the $1 billion mark doesn't mean 

an immediate windfall for the University. Most of 

the funds raised through the campaign will go to 

endowments that keep the principal intact and 

use only a portion of the interest earnings. Such 

endowments grow over time, and the University 

won't realize their full value for many years. 

Support for Campaign Minnesota has been 

broad. More than half of the campaign gifts are 

from alumni and other individuals, with the re

maining amount from foundations, corpora

tions, and other organizations. University facul

ty and staff are among the campaign's 150,000 

donors and have given more than $30 million 

through December. 

Although this milestone is cause for celebra

tion, the University needs continued support to 

reach its campaign goal by 2003. For example, 

only half of the $225 million goal to support stu

dent scholarships and fellowships has been 

raised. 

"Brainpower is the state's most critical re

source," says Yudof. "But competition for top 

students is intense, with many other universities 

now offering more and larger merit-based schol

arships and fellowships. If we are going to keep 

the best and brightest of Minnesota's students 

here in the state, we will have to be able to com

pete for them." 

The goal of Campaign Minnesota is to raise 

$540 million in new endowment funds for facul

ty, students, and strategic investments, and 

$760 million for ongoing program support. • 

IT CAMPAIGN WATCH $6.2M from 3M supports fellowships 

IT'S GOAL 
$160 million 

TOTAL TO DATE 
$90 million 
(2/15/01) 

FORTY-EIGHT UNIVERSITY GRADUATE STUDENTS WILL RECEIVE 

fellowship support through a $6.2 million gift from 3M . The en

dowment, which supports the 3M Science and Technology Fellow

ships for students in IT and four other units, will be matched by the 

University's 21st Century Graduate Fellowship Endowment. 

The fellowships will be used primarily to attract top students in 

science and technology and to expand hands-on learning opportu

nities for students in IT, the Academic Health Center, the College of 

Biological Sciences, and the Duluth campus. 

"These new graduate fellowships assist the University in both its 

education and research missions," says Christine Maziar, vice pres

ident for research and dean of the Graduate School. "These fel

lowships will help the University educate the next generation of 

scientists and engineers for Minnesota and the nation and will pro

mote first-rate research." 

To date, 3M has contributed more than $15 million through Cam

paign Minnesota. • 

$7M from ADC boosts 
digital technology 
A $7 million gift from ADC 

Telecommunications- IT's 

largest ever-will be used to 

endow five faculty chairs 

and eight graduate fellow

ships in digital technology. 

See page 4. 

$5M from Hubbard 
funds telescope 
University astronomers will 

have access 

to the 

newest, most 

powerful tel

escope on 

Earth's sur

face, thanks 

to a $5 million gift from 

alumnus Stanley Hubbard. 

See page 12. 

OFFICE OF DEVELOPMENT 

Office of Development 
Institute of Technology 
1701 University Avenue SE 
Minneapolis, MN 55414 
development@itdean.umn.edu 
www.it.umn.edu/giving 

DEVELOPMENT TEAM 

Director of Development 
Phil Oswald 
• biomedical engineering 
• mechanical engineering 
• mathematics 
612-626-9385 

Development Officers 
Paul Al lison 
• aerospace engineering 
· chemistry 
• electrical & computer eng. 
612-625-6035 

Steve Biever 
• chem. eng. & materials science 
• geology and geophysics 
·physics 
612-626-9501 

J ennifer Clarke 
· astronomy 
• civil engineering 
• computer science 
612-626-9354 

Staff Support 
J oni Egan 
612-624-5537 
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2000 DONORS 

Thank you, donors 
Gifts to IT set a new record in 2000 
GIFTS AND PLEDGES TO IT TOPPED $19.5 MILLION DURING THE 2000 

fiscal year, growing by 47 percent over the previous year and setting a new 

collegiate record. More than 4,700 alumni and friends helped support the 

college through financial contributions. 

Every year, nearly 90 percent of the contribu

tions we receive come from members of the Presi

dent's Club, which honors benefactors who have 

guided the University to national prominence with 

CAMPAIGN MINNESOTA contributions of $25,000 or more. Contributions at 
UNI VERSITY OF MI NNESOTA the President's Club level ensure the University's 

continued excellence in teaching, research, and service. 

Following is a list of President's Club members who made new gifts and 

pledges to IT during the 2000 fiscal year. Membership level is based on life

time giving to the University. 

BUILDERS SOCIETY Pharmacia and Upjohn TRUSTEES 
Donors who have Potlatch SOCIETY 
given or pledged Stephen and Donors who have 
$1 million or more Julianne Prager given or pledged 

Walter and Joyce Rembold $100,000-499,000 

3M Arthur and Nancy Schwalm 

3M Foundation Shell Oil Foundation Alcoa 
AOC Telecommunications Unisys Avery Dennison 
American Express Financial Xcel Energy Bayport Foundation 

Services William Blatt 
Duane and Patsey Anderson REGENTS Boeing 
Bristol-Myers Squibb SOCIETY Otto and 
Cargill Donors who have Christina Bonestroo 
E.l. duPont deNemours Inc given or pledged Camille and Henry Dreyfus 

Eastman Kodak $500,000-999,000 Foundation 

Ecolab Keith and Dona Caswell 

Eli Lilly and Company Air Products and Chemicals Caterpillar Foundation 

Exxon Mobil Foundation BASF Champion International 

Leroy and Ruth Fingerson J.S. and Priscilla Braun Chevron 

General Mills Foundation BP Amoco Foundation James Clausen 

General Mills Dow Chemical Conoco 

George and Orpha Gibson Dow Chemical Foundation John and Mary Custer 

HB Fuller Ecolab Foundation Erling Oalaker 

Hewlett Packard GE Fund Richard and Shirley Deleo 

Honeywell Foundation General Motors Elf Aquitaine 

Honeywell Lutheran Brotherhood Exxon Mobil 

IBM MTS Systems Ford Motor Company 

James Ford Bell Foundation Procter and Gamble Fund General Electric 

Joan and Lester Krogh Reliastar Foundation Goodyear Tire and Rubber 

Russell and Carol Elmer and Betty Schwittek Guidant 

McNaughton Target Stores Heidelberg Web Systems 

Medtronic Foundation William and Flora Hewlett Hutchinson Technology 

Medtronic Foundation Hypertherm 

Merck and Company IBM Foundation 

Margaret and John Ordway lmation 

Pfizer Johnson & Johnson 
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Richard and Freda Jordan 
Robert Kierlin 
Kimberly-Clark 

Merchant and Gould 
National Storage Industry 

Consortium 
Victoria and Charles 

Osborne 
Robert and Joyce Rosene 
Schlumberger Foundation 
Seagate Technology 
Semiconductor Research 

Spinal Designs International 
Limited 

Marvin and Ruth Stein 
V. Bruce Stenswick 
Ethel Swanson 
Teagle Foundation 

Texas Instruments 
Toro 
Francis and Margaret Vojta 

CHANCELLORS 
SOCIETY 
Donors who have 

given or pledged 
$50,000-99,000 

Juana and Andreas Acrivos 
AI Johnson Construction 
Jeffrey and Andrea Basford 
Bonestroo Rosene Anderlik 
Caterpillar Paving Products 
Cellresin Technologies 

GOO 
Mary and Warren lbele 
Intelligent Networks 
Ardis Nier 

Patricia Oswald 
Polarfab 
James and Barbara Serrin 
George Sitaramiah 
Saint Paul Fire and Marine 

Insurance 
Sur Modics 
Texaco 
Union Carbide Foundation 
Witco/OSI Specialties 

FOUNDERS 
SOCIETY 
Donors who have 
given or pledged 
$25,000-49,000 

Advanced Elastomer 
Systems 

Janet and Kenneth Albrecht 
Associated General 

Contractors 
Barr Engineering 
Dorothy Andrew Bird Estate 
BMC Buckbee-Mears 
Citizens Scholarship 

Foundation of American 

Create Software 
John and Jane Dunning 

Copper 

H. Ted and Catherine Davis 
Division of Organic 

Chemistry 
Elsevier Science Limited 

Endocare 
Fortis Benefits Insurance 
Institute of Electrical and 

Electronics Engineers 
Esther and Martin Kellogg 
Kuck and Associates 

Robert and June Lambert 
Jan and Sofia Laskowski 
E. Bruce Lee 

Lockheed Martin 
Lucent Technologies 

Lucent Technologies 
Foundation 

J. David Marcus Estate 
Robert and 

Lorraine Melcher 
Willard and Jane Miller 
Jean and William Mitchell 
Molecular Imaging 

Onan Corporation 
Possis Medical 
Semicube 

Simecsol 
John Sivertsen 
Warren Soderberg 
Curtis Stendahl 
Vernon Stenger 
Thermo King 
UFE 
Masaki Uchida 
Unilever 

Urologix 
Vallon 

PRESIDENT'S 
CLUB FOUNDING 
MEMBERS 
Donors who have 
given at least $10,000 
prior to 1998-99 

Margaret and Thomas 
Aldrich 

Kay Blair 
Margaret and Robert 

Bredeson 
Janet and Ronald 

Christenson 
Donald Dencker 
Richard and Cathy Giertsen 
Kenneth Hallberg 
Suzanne and Mark 

Hindermann 
Bruce Hultgren 
Kevin Matthews 
John and Betty McCollom 
Jerry Miller 
Nell and W. Harmon Ray 
Wesley Swanson 
Frank and Mitzi Vikingstad 
Robert Wolfe 



MARVELS 
CONTINUED FROM PAGE 35 

small molecular analogs of the biologi

cal active sites. It's often difficult to 

achieve close molecular detail in direct 

studies of the proteins themselves. 

Piecing together the answers requires 

collaboration in an increasingly inter

disciplinary field. "There's no one labo

ratory that can really do everything. 
We're very synthetically oriented, so 

just making these molecules is a real 
challenge," he says. 

Several collaborators conduct the 

physical analysis of the molecular mod

els. Stanford University professor Ed

ward Solomon compares Tolman's mod

els with actual protein molecules to 

better understand what's happening 

within the active sites. Colleagues in 

Switzerland and at Tufts University 

conduct experiments that examine the 

rates of chemical reactions at very low 

temperatures and very fast timescales. 
Tolman ensures that his students ac

quire interdisciplinary skills. "Basically, 

"MANY OF THE MOST EXCITING 

THINGS IN CHEMISTRY ARE BEING 

DONE AT THE MARGINS OF THE 

CLASSICAL AREAS. MY WORK IS 

DEFINITELY AT THE BOUNDARIES OF 

INORGANIC, ORGANIC, AND 

BIOLOGICAL CHEMISTRY." 

every student in my lab is trained to do 
everything," he says. "They have to read 
the biological literature as well as the 
chemistry literature." 

His stance reflects the general trend 
in modern chemistry: Historic delin
eations between chemistry specialties 
are melding across classical boundaries. 

"Many of the most exciting things in 

chemistry are being done at the mar

gins of the classical areas," says Tolman. 
"My work is definitely at the boundaries 

of inorganic, organic, and biological 

chemistry, and there are many other 

faculty in my department working at 

these and other boundaries as well." 

During his 10 years at the University, 

Tolman has achieved considerable suc

cess working along this fringe. His sem

inal1996 paper published in Science re
ported the first example of a synthetic 

copper-oxygen complex in which the 

oxygen-oxygen bond could be cleaved 

and re-formed, thus helping scientists 

understand how certain organisms 

make and use oxygen. 
As a graduate student at the Universi

ty of California-Berkeley, Tolman be

came disenchanted with his studies in 

organometallic chemistry-compounds 

with metal-carbon bonds-and ques
tioned the relevance of his work to 
"things of societal importance." 

Prodded by a graduate advisor to con
sider the work of Professor Steve Lip

pard at Massachusetts Institute of 
Technology (MIT), Tolman says he soon 

realized that biological, inorganic chem
istry was related to organic life process

es. He went on to pursue postdoctoral 

Distinguished McKnight University 

Professor Bill Tolman enjoys interacting 

with students in the classroom. 

studies at MIT under Lippard. 
"Similar thinking in later years got 

me involved in a biodegradable poly

mers project with [McKnight Land

Grant Professor] Marc Hillmyer, who 

approached me and said they were 

working on [polyactide], a really inter

esting polymer." 

Tolman and Hillmyer are collaborat

ing to develop polyactide as a biode

gradable commodity plastic that can be 

mass-produced economically. 

Teaching also plays a major role in 

Tolman's life at the University. 

"That's really why I'm here," he says. 

"Of course, that means both teaching in 

the classroom as well as the interplay 

with graduate students and postdocs in 
the lab." 

In the lab and the classroom, Tolman 

creates a setting in which participants 

freely share and learn from each other. 

"Graduate students come in with lit

tle experience in the field, and they 

leave as scientists ready to establish 

their own independent research pro
grams," he says. • 
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ITAS members know 

firsthand that science 

and technology are 

transforming our 

economy and quality of 

life because they're on 

the front lines of these 

sweeping changes. 

With a little help from technology. it's easy for IT alumni 

to keep in touch. support the college. and get involved 

Committed and connected 
SOMETIMES PEOPLE ASSOCIATE THE 

word "alumni" with a culture of nostalgia, a 

yearning for the "good old days." Popular cul

ture feeds us images of alumni whose only ac

tive involvement with their alma mater is 

through college athletics. However, Universi

ty of Minnesota alumni disprove that stereo

type through their strong record of activism 

and support for their colleges. Of the Univer

sity's 1.7 alumni societies, the IT Alumni Soci

ety (ITAS) is one of the most active, dedicat

ed, and successful groups. 

ITAS members know firsthand that science 

and technology are transforming our econo

my and quality of life because they're on the 

front lines of these sweeping changes. Be

cause they understand just how much is at 

stake for the University, our state, and its cit

izens, they get involved. 

Alumni are making a difference in the lives 
of current IT students, most notably through 

the IT Mentor Program, which offers stu

dents practical advice and career-planning as

sistance. Mentors reconnect with the Univer

sity and share ideas with the next generation 

of leaders in science and technology. 

Now in its 1.0th year, IT's mentor program 

has nearly soo participants, making it one of 

the most successful mentor programs at the 

University. I'm grateful to all our mentors for 
their investment of time and energy on be

half of our students. 
Alumni can make a critical difference to our 

students and to the University's long-term 

future by voicing their support for the Uni

versity's 2002-2003 biennial budget request, 
now under consideration by the Minnesota 

State Legislature. The budget proposal has 
great significance for IT's ability to strength
en its current programs and to invest in areas 

of critical need. 
At last year's economic summit, leaders 

from the public and private sectors repeated-

ly stressed the importance of a strong re

search university to Minnesota's economy 

and quality of life. Without the level of fund

ing proposed in President Yudofs budget-as 

well as a continuing, long-term commitment 
of sufficient resources-the University's abil

ity to carry out its mission will be seriously 

jeopardized. I urge you to contact your legis
lators now and ask them to fund the Univer

sity's full budget request. 

You can find out more about the budget re

quest and the provisions that affect IT direct

ly by going to the college's newly revised web 

site (www.it.umn.edu). Along with a fresh 
new design, the website features improved 

navigability and expanded content to serve 

you better. It's a great way to stay connected 
to IT. From the site's home page, follow a link 

to your department and find out about there

search activity, news, and events happening 

there. 

Another easy way to stay informed is to re
ceive our monthly electronic newsletter. To 

subscribe to the newsletter, go to our online 

survey (www.it.umn.edu/itas/survey.html) 
and indicate on the form that you'd like tore

ceive the newsletter. 
Of course, the best way to keep in touch 

with IT is by joining ITAS (dues are only $30 

per year) or by volunteering your time. Mem
bership in ITAS is also a powerful and effec
tive way for you to support IT and the Uni
versity. I encourage you to join ITAS as an 
alumnus, friend, or student. You can join on

line at www.it.umn.edu/itas. 
IT and the University are uniquely posi

tioned to help ensure Minnesota's com

petiveness in the global economy. Together, 
we have the resources, world recognition, 

and skills to achieve this long-term goal. I'm 
truly thankful to be working alongside so 
many talented, interesting, and committed 

individuals. • 
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Former ITAS president wins screenwriting award 

Headed for Hollywood 
FORMER ITAS PRESIDENT JOHN BOROWICZ IS 

headed for Hollywood. 

Borowicz (CSci '80), an aspiring screenwriter, 

and his collaborator, May Chaplin, recently won 

the Morrow Screenwriting Fellowship for their 

screenplay Bounders-the first time that a com

edy has won the competition. 

The pair received a cash prize, a trip to Cali

fornia, and a mentoring session with screen

writer Barry Morrow. who co-wrote the Academy 

Award-winning screenplay for Rain Man. 

It's not Borowicz's first foray into the arts. He 

studied music composition and electronic music 

at the University before charting a career that 

spans music, technology, and entrepreneurship. 

In the early 1990s. he helped develop the tech

nology for Finale, a revolutionary music notation 

software. Besides creating a publisher-quality 

score, Finale offers comprehensive editing, dis

play, and playback capabilities. 

Not only did Finale fundamentally change the 

music publishing business, it's also been a boon 

to the movie industry. Typically, a film score is 

pulled together in just six weeks of intensive pro

duction. That process used to "require a phalan x 

of copyists," says Borowicz. 

But Finale changed all that. The Bruce Willis 

film Die Hard was the first film to use the Finale 

technology, which saved the film's producers ap

proximately $60,000. 

Borowicz's career also includes work in geo

graphic information systems, telecommunica

tions. and data visualization. He co-founded two 

companies: STAR 

Instruments, 

which pioneered 

percussion syn

thesizers and the 

first mass-audi

ence synthesizers 

based on micro

processors, and 

Passport Designs. 

Inc .. which developed computer-based instru

ments and music software tools. Currently, 

Borowicz is manager of interactive technology 

for Fallon Worldwide, one of the top 10 advertis

ing and public relations agencies. 

Borowicz mined his background in software 

development to craft the screenplay. Bounders 

tells the story of Basil Newton, an ambitious 

marketer from London, his quest to secure the 

rights to a fantastic computer game called 

"Boundary Waters." and his adventures with the 

game's Minnesota-based software developers in 

the Boundary Waters wilderness. 

Borowicz says that a good-natured challenge 

from Chaplin prompted his ventu re into screen

writing. Although the pair is busy promoting 

their screenplay to studios. Borowicz says it's un

likely that the story will ever make it to the big 

screen. 

"Maybe one to four of 40,000 scripts will ac

tually make it through the studios and become a 

film ," he says. "It's like playing the lottery. You 

need a lot of luck." • 

Intel's Sm~h slated for S&T Banquet 
INTEL'S SENIOR VICE PRESIDENT, RONALD SMITH, WILL HEADLINE 

the 2001 Science and Technology Banquet. Smith, who manages Intel 's 

wireless communications and computing group, is expected to address a 

crowd of more than 700 at the Minneapolis Hilton on April 10. University 

president Mark Yudof and IT dean H. Ted Davis are also slated to appear. 

Proceeds from the banquet, IT's premier alumni event, benefit the ITAS 

Scholarship Fund. For more information or to reserve a table, call 612-

626-1802 or see www.it.umn.edu/itas/banquet. • 

Calling all Golden 
Gate Gophers ... 
The IT Alumni Society would 

like to estab

lish a chapter 

in the San 

Francisco Bay 

Area. If you're 

interested in 

participating 

or learning 

more, contact ITAS at 612-

626-8282 or send email to 

itas@itdean.umn.edu. 

Update your contact 
information online 
If you have moved. changed 

jobs, or are not receiving Uni

versity information, you can 

update your contact informa

tion online at 

foundation.jaws.umn.edu/ 

update_contact.html. If you 

would prefer to update your 

information by telephone, 

please call 800-775-2187. 

ALUMNI RELATIONS 

Institute of Technology 
1701 University Avenue SE 
Minneapolis, MN 55414 
itas@itdean.umn.edu 
www.it.umn.edu/itas 

Alumni Relat ions Director 
Kristine Kosek 
612-626-8282 

ITAS BOARD OF DIRECTORS 

President 
Jerome Sosinske (EE 7Bl 

President-elect 
Richard Newell <Chemistry Ph.D. '75) 

VP, Alumni Relations 
Russ Susag <Civil Ph.D. '65) 

VP, Corporate Relations 
James Clausen <Aero M.s. '65> 

VP, K-12 Education 
Nancy Hiebert (Aero '9D, ME M.s. '95) 

VP, Membership 
Daniel McDonald <EE ·s2. J.D. 'B5l 

VP, Student Relations 
Amy Abouelenein 
(ChemE '89, M.B.A. '96) 

UMAA National Representative 
David Hagford (Aero '64) 

Past President 
John Borowicz ccsc; 'BD> 
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In 1939 Ernest Lawrence became the first IT alumnus to win the Nobel Prize 

ucear 
W

HEN GRADUATE STU

dent Ernest Lawrence 

studied physics at the 

University in the 1920s, 
the hottest topic in the 

field was bombarding the atom's nu

cleus to see what new particles it might 

produce. 

Lawrence was quick to enter the 

fray. In 1927, after earning his Ph.D. at 

Yale University, he joined the faculty 

at the University of California-Berke

ley and set out to devise a new kind of 

particle accelerator. That work-which 

revolutionized nuclear science-led 

him to become the first University 

alumnus to win a Nobel Prize. 

Interdisciplinary collaboration was 

critical to Lawrence's success. Wooed 

to Berkeley by promises of access to 
scientists and students from other dis

ciplines, Lawrence quickly assembled a 

research team that included physicists, 

chemists , physicians, and engineers. 

In 1930, Lawrence invented the cy

clotron, a device that greatly increased 

the speed with which projectiles could 

bombard atomic nuclei. Unlike other 

devices, which attempted to give 

charged particles one tremendous 

push, Lawrence's device moved pro

tons in a widening spiral, transmitting 

more energy to them with each spin, 

until they finally shot out of the in

strument like stones from a slingshot. 
The first cyclotron-nicknamed the 

"proton merry-go-round" -was a pie

shaped apparatus made of glass, seal

ing wax, and bronze. A kitchen chair 
and a wire-coiled clothes tree were also 

enlisted to make the device work. De

spite its primitive appearance, the con

traption proved Lawrence's point: ac

celerating particles to high velocities 

and then flinging them at atoms was 

the most efficient and effective way to 
shatter atomic nuclei. 

Lawrence and his research team con

tinued to refine the cyclotron, devising 

larger, more powerful models . In the 

mid-1930s, Lawrence focused on using 

the cyclotron to produce new artificial 

isotopes with applications in biological 

research and medicine. Half of the 70 

artificial radionuclides commonly used 

in modern medicine first appeared in 

IT'S NOBEl PRIZE-WINNING AlUMNI 
Ernest Lawrence (Physics M.A. '23) was the first of four IT alumni to win the Nobel Prize. 

Walter Brattain (Physics Ph.D. '29) won the 1956 physics prize with John Bardeen 

and William Shockley for their development of the transistor. 

Melvin Calvin (Chemistry Ph.D. '35) won the 1961 chemistry prize for his discovery of 

the chemical pathways of photosynthesis. 

Daniel McFadden (Physics '57, Behavioral Sciences Ph.D. '62) won the 2000 

economics prize with James Heckman for their contributions to microeconometrics. 
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aure 
cyclotrons, and half of those were dis

covered or first synthesized at 

Lawrence's Radiation Laboratory. His 

discoveries include cobalt-6o (used in 

cancer chemotherapy), phosphorus-32 

(a treatment for leukemia and 

Hodgkin's disease) , technetium-99 

(used in cancer diagnosis) , and iodine-

131 (a treatment for thyroid disease). 

In 1939, Lawrence won the Nobel 
Prize in physics for his work. The de

velopment of the cyclotron and the 

growth of Lawrence's interdisciplinary 

radiation laboratory had tremendous 

implications for science and scientific 

methodology. They launched the mod

ern era of high-energy physics as well 

as the era of "big science" -a new way 

of organizing scientific work. Main

taining increasingly large , complex, 
and expensive research tools required 

more staff and more money. Govern
ment agencies and corporations recog

nized their stake in such research and 

stepped in to fund it. 
Lawrence continued his prolific 

work throughout the 1940s and 1950s. 
During World War II, he joined the 
U.S. war effort, turning his laborato
ry's attention to the production of ura

nium-235 and the development of nu
clear weapons. He later worked with 
fellow Minnesota alumnus Melvin 
Calvin (Chemistry Ph.D. '35), who won 

the Nobel Prize in chemistry in 1961. 

Lawrence died in 1958 at age 57· In 
1961, element 103 was discovered and 
named "lawrencium" in his honor. In 

1971, Berkeley's radiation laboratory 
was renamed the Ernest Lawrence 

Berkeley National Laboratory. • 



INSTITUTE OF 
TECHNOLOGY 
The Institute of Technology is a 
world-class teaching institution 
that offers undergraduate and 
graduate programs in engineer
ing, science, and mathematics. 
Its mission is to provide pro
grams of instruction, research, 
and service tha t are appropriate 
to a research university and that 
are responsible to the needs of 
the state, its citizens, and the 
nation. 
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612-625-2861 
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Minority Programs (APEXES) 
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612-624-1317 
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UNIVERSITY OF MINNESOTA 

Insti tute of Technology 

Office of the Dean 

1701 University Avenue SE 

Minneapolis. MN 55414 

ITINERARY 
April 
6 IT Parents Organ izat ion Picnic with 

IT faculty and staff. 6:00 p.m. FFI call 612-

626-1802. 

7 Art Crawl and Dance Performance. 

Sponsored by the U of M Parent Organiza

tion. FFI call 612-626-1802. 

9·13 IT Week. IT's annual spring cele

bration includes a technology fair, social 

events, and recruiting opportunities. FFI 

call 612-626-1552 or see 

www.tc.umn.edu/-plumbbob/. 

10 Science and Technology Banquet. 

Keynote speaker is Ronald Smith, senior 

vice president and general manager of 

Intel's Wireless Communications and Com

puting Group. Annual fundraising event 

supporting student scholarships, held at 

the Hilton Minneapolis. FFI call 612-626-

1802 or see www.it.umn.edu/itas/banquet 

for registration information. 

12 IT Public Lecture Series. "Cosmic 

Cabaret," a performance and lecture by 

San Francisco State University physics 

professor Lynda Jeanne Williams. 7:00 

p.m., Cowles Auditorium, Humphrey Insti

tute, West Bank campus. FFI call 612-626-

8282 or see www.physics.sfsu.edu/ 

grad/lwilliam/chant.htm. 

17 Mentor Program Recognition Cere

mony. 6:00p.m., Radisson Metrodome, 

Minneapolis. FFI call 612-626-1802. 

25 Mechanical Eng ineering Building 

Grand Opening. Events include reception, 

ribbon-cutting with President Mark Yudof, 

and building and laboratory tours show

casing faculty research throughout the 

day. Students from the Introduction to Me

chanical Engineering course will display 

their custom-built robots at the Radisson 

Metrodome. ME alumni banquet at the Mc

Namara Alumni Center, University of Min

nesota Gateway. FFI call 612-626-2289. 

26·27 Design of Medical Devices 

Conference. Hosted by IT, Medical School, 

and Carlson School of Management as 

part of the University of Minnesota 

Sesquicentennial Conference Series. Held 

at the Radisson Hotel Metrodome, Min

neapolis. FFI call 612-625-2596 or see 

www.me.umn.edu/dmd/dmd_brochure.pdf. 

May 
4 IT Commencement Ceremonies. 

7:00 p.m., Northrop Auditorium. FFI call 

612-624-8504. 

June 
7 ITAS Annual Meeting and Dinner 

Cruise. FFI call 612-626-8282. 

29 UMAA Annual Meeting. FFI call 612-

624-2323 or see www.umaa.umn.edu. 
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