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CONTRIBUTORS 

Joe Carlson, a journalism senior, is an editor 

at The Minnesota Daily and a news clerk at the 

St. Paul Pioneer Press. He aspires to cover 

politics and public affairs at a major metro

politan newspaper. 

Jonathan Chapman is a senior in the Program 

for Individualized Learning, studying photog

raphy, journalism, and visual communication. 

After graduating next summer, he intends to 

work as a commercial and journalistic photog

rapher. 

Jaime Chismar is currently pursuing an hon

ors major in journalism and fine art, with mi

nors in English and art history. Her photo

graphs have appeared in several publications, 

including The Minnesota Daily and Minnesota 

magazine. Her work is also part of the perma

nent collection of the Salt Center for Docu

mentary Field Studies. 

Jayme Halbritter, a senior in the Program for 

Individualized Learning, is a staff photogra

pher for The Minnesota Daily. His photographs 

have also appeared in Minnesota magazine. 

Robin Huiras, a journalism senior and Spanish 

minor, is the freelance coordinator at The 

Minnesota Daily. She also works at La Prensa 

de Minnesota in St. Paul. She will graduate this 

spring. 

Jim Martyka (Journalism '98) is a reporter for 

City Business and the Twin Cities affiliate for 

Street & Smith's Business Journal. He is also a 

freelance reporter for Twin Cities Revue and 

other local publications. 

Jennifer Niemela (English '99) is a local free

lance writer. Her work has appeared in sever

al Twin Cities publications, including The Min

nesota Daily. 

Douglas Rojas-Sosa has worked as associate 

editor, staff reporter, and new media Intern 

for The Minnesota Daily. A freelance writer for 

several community and University publica

tions, he will receive his master's degree 

in journalism and mass communication in 2001. 

Scott Romsa is a a senior in the Program for 

Individualized Learning, studying photography, 

advertising, and Spanish. A former arts and 
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entertainment photography editor at The Min

nesota Daily, Romsa plans to pursue a career 

in entertainment and travel photography. 

Allison Schlesinger, an urban studies senior, 

hopes to pursue a career in housing advocacy 

and communications. A freelance writer, her 

work has appeared in the LaCrosse Tribune, 

the St. Louis Post-Dispatch, the Peoria Jour

nal-Star, and The Minnesota Daily. 

Susan Wagner has 15 years of experience in 

graphic arts. She is currently employed by the 

School of Music at the University. 

Anita Wolters, an administrative fellow in the 

office of the Vice President for Research and 

Dean of the Graduate School, is pursuing a 

master's degree in English as a second lan

guage. 

Judy Woodward is a librarian with the Ramsey 

County Public Library who also contributes to 

several local publications. She lives in St. An

thony Park and gets many of her best ideas 

for articles from her husband, a professor of 

astronomy. 
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Meeting Minnesota's needs 
R 

EGARDLESS OF THEIR CAREER INTERESTS, THE UNIVERSITY'S CUR

rent and future graduates are likely to hold jobs that are influenced to 
some degree by information technology. Business and industry need em
ployees who can use Web and Internet technologies more effectively in the 

workplace. Internet technology continues to reshape the way business is conducted
as the explosion of e-commerce has shown-and workers must be able to adapt 
quickly to these sweeping changes. 

When leaders in business and industry told us that they'd like to see more college 
graduates enter the work force with some knowledge of information technology, IT 
joined forces with other University colleges to develop an information technology 
minor for students from nontechnical disciplines. 

In 1998, the College of Liberal Arts, the College of Architecture and Landscape Ar
chitecture, and the College of Human Ecology joined IT to begin working out a cur
riculum for the proposed interdisciplinary minor. 

Because IT served as the lead college and assumed primary responsibility for this 
process, I'm especially pleased to announce that the new minor in information tech
nology will be available beginning spring semester 2000. The minor will provide stu
dents with a basic understanding of Internet and Web technology as well as some 
hands-on training. The minor sequence requires completion of five courses-two core 
courses and three electives-totaling at least 14 credits. 

Students must complete two of three core courses that focus on communication 
and information-key elements of the emerging technologies. These courses are of
fered through the Department of Computer Science and Engineering. 

In spring 2000, students can take Communication in the Internet Environment, a 
core course in which they will learn how the Internet functions and how it is used for 
interpersonal and mass communication, the dissemination of information, entertain
ment, and e-commerce. Students with a special interest in computer programming 
can take an introductory course in Java programming, also offered next spring. The 
third course, Information in the Internet Environment, introduces students to data
bases and their application in the Internet environment. 

Students can choose their three electives from selected courses in geographic 
information systems, new telecommunications media, mass communications, 
electronic and interactive media, digital design, and Internet publishing. The in
terdisciplinary curriculum is drawn from several University colleges. 

We're very pleased with the scope and structure of the new minor. Students who 
complete its course requirements will be well-prepared to enter the work force as ef
fective users of Web and Internet technology. 

The information technology minor is just one of the ways in which IT and the Uni
versity are preparing for a future in which science and technology will play a dominant 
role. That vision of the future provided the impetus for one of the University 's boldest 
ventures ever, a $1.3 billion fundraising effort called Campaign Minnesota. Launched 
by President Yudof in October, the campaign calls for a significant investment of Uni
versity resources in scientific and technological research and education. You can read 
more about this crucial initiative-and its significance for IT -on page 55. 

;f.kd l)~ 
H. TED DAVIS 

Regents Professor and Dean 

When industry leaders told us 

that they'd like to see more 

college graduates enter the 

work force with some knowledge 

of information technology, IT 

joined forces with other 

University colleges to develop an 

information technology minor 

for students from nontechnical 

disciplines. 
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IT Week highlights, hijinks 

T HE ARTICLE "ROCK OF AGES" IN 

the Spring 1999 issue brought 
back long-forgotten memories. 

As I recall, when I was inducted 
into Plumb Bob in 1946, the ceremony 
took place in a pitch-black room in 
the Armory. The ceremony included a 
bit of hazing: the faculty advisor or
dered me to sing the fight song of the 
high school I attended. 

I was chairman of the 1947 Engi
neers' Day. We had a memorable day, in
cluding a parade on campus and the 
Engineers' Day Ball. 

One of the fun tasks was to interview 
candidates for Engineers' Day queen 
during a luncheon at Coffman Union. 
(right). Another was to present the se
lected queen to the attendees of the 
ball. 

It's good to hear that Engineers' Day 
has evolved into IT Week. Long may it 
continue! 

-GERALD BUSCH 

Aerospace Engineering '47 
Encino, California 

Y OUR STORY IN THE SPRING 1999 
Inventing Tomorrow brought back 

some good memories. I graduated in 
1952, which as I recall was the year that 
the welded-car episode happened. I've 
enclosed copies of photographs I took 
at the time. 

In one photo (below) you can see 
two participants with paint cans who 
were painting the car body while the 
welders were working. I can't positively 
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identify any of the faces that are visible, 
but I probably wouldn't even if I could! 

-JIM WINKER 

Aeronautical Engineering '52 
Sioux Falls, South Dakota 

T HE SPRING 1999 ISSUE WITH THE 

article on Plumb Bob and IT Week 
prompted me to dig out my relics from 
Engineers' Day. The May 13, 1949, issue 
of The Minnesota Daily shows Paul 
Narum as St. Pat; Elene Elsner as button 
chairman; and myself as E-Day chair
man presenting Dean A. F. Spilhaus with 
his regalia. 

Engineers' Day included a picnic in 
Como Park, a dance at Coffman Union, 
and a parade, plus anything else we 
could think up. I later went on to put on 
the 1949 Varsity Homecoming Show, 
but Engineers' Day was my proudest 
work. 

I still have my silver Plumb Bob and 
wear it often. 

-SAM MOORHEAD 

Electrical Engineering '50 
Minneapolis, Minnesota 

I WAS MORE THAN PLEASED TO 

open my spring copy of Inventing 
Tomorrow to see the picture of my 
mother, Cheffe (Marx) Bodien. While I 
can excuse the misspelling of my 
mother's unusual name, I was disap
pointed to see that she was listed as 
Education '32 when in fact she was in 
the Institute of Technology and grad
uated with a bachelor's degree in inte-

rior architecture, a fact of which she 
was always immensely proud. 

- DANFORTH BODIEN 

Civil Engineering '63, M.S. '64 
Kirkland, Washington 

Recalling camper capers 

-rtiE SPRING 1998 EDITION OF YOUR 

I splendid magazine contained an 
article of great interest to me, the history 
of the civil engineering surveying camps. 

I was privileged to attend the camp 
in fall 1933 with Miles Kersten. He and I 
share a chuckle whenever we reminisce 
about some of the campers' antics. 

I remember when one camper ar
rived in camp somewhat inebriated, 
tumbled onto his cot, and fell fast 
asleep. Early next morning his tent 
mates carried him and his cot out into 
the shallow waters of Cass Lake. You 
can imagine his befuddlement and con
sternation when he awakened and 
found it necessary to wade to shore! 

The food at the camp was good, 
served up with consummate skill by Al

bert the cook. It was the custom to put 
leftover desserts on the faculty table, 
where visitors were also seated. My fa
ther never tired of telling how good we 
had it, because during his visit to camp 
he found four desserts on the table. 

Summer camp was a fixture of the 
civil engineering curriculum and a cor
nerstone of the fellowship among our 
50 or so high-spirited students. I regret 
that progress made it necessary to 
abandon the program. 

-MERLIN BERG 

Chemical Engineering '34, M.S. '48 
St. Paul, Minnesota 

Inventing Tomorrow welcomes letters from read

ers. Share your memories of campus life, tell us 

about your activities, r eact to a story, or tell us 

what you think about a particular issue. Use the 

envelope in the center of this issue or send your 

letters to inventingtomorrow@itdean.umn.edu. 
Letters may be edited for clarity and length. 



NEWS 

IT on the move 
Administrative offices 
relocate to make way 
for renovation of 
Walter Library 
BY CAROLYN WAVRIN 

I 
T SEEMED LIKE A RECIPE FOR 

chaos. Just as the University was 
about to change to the semester 
system and was still working out 

the bugs in its new information man
agement software, the renovation of 
Walter Library forced IT's administra
tive offices to move to a temporary lo
cation located about three blocks away 
at 1701 University Avenue SE. 

And it wasn't just a lateral move 
from one office building to another. In
stead, Dean H. Ted Davis and his staff 
were moving into the former Newman 
Center, a building that included a large 
chapel with a vaulted ceiling, staff 

apartments, a basement cafe, a few 
small offices, a visitors' lounge, a 
kitchen, laundry room, and a tuck
under garage. 

Planning for the move began in Sep
tember 1998, even though Davis and his 
staff didn't know which of two possible 
locations would be their new home: the 
University Avenue building or a group 
of trailers nestled behind the Washing
ton Avenue Ramp. The Newman Center 
closed in June 1998, when its operations 
were consolidated with those of St. 
Lawrence Catholic Church in Dinky
town. University officials were still ne
gotiating the purchase or lease of the 
building from the Archdiocese of St. 
Paul and Minneapolis. 

The job of choreographing the com
plex move fell to Karen Wolterstorff, as
sociate to the dean. She managed every 
detail of the operation, ranging from 
packing and shipping arrangements to 
allocating office space, equipment, and 
furniture, making sure that "office junk" 
was culled from essential items. She 
even acted as interior designer, select-

In August, IT's administrative offices and 

alumni relations, communications, and devel

opment staff moved from Walter Library 

(middle left) to temporary quarters at 1701 

University Avenue SE (upper right). 

ing paint, carpeting, and window 
shades for the offices. 

In effect, Wolterstorff had to develop 
two different scenarios for the move, 
working with a different set of variables 
for each site. Regardless of the outcome, 
she had to ensure that the administra
tion's critical telecommunications needs 
would be met. Mismatched office furni
ture might be an inconvenience, but a 
nonfunctioning computer network or 
phone system would be a disaster. 

In July 1999, the University and the 
archdiocese agreed on a lease arrange
ment, and the final preparations for the 
move began. 

Although the University Real Estate 
Office supervised most of the building 
renovations, the archdiocese hired an 
architect who worked in consultation 
with the registrar's office and IT admin
istration on structural changes. The 
chapel, lounge, some larger rooms on 
the second floor, and most of the base
ment area were converted to class
rooms for general University use. The 
remainder of the building, including the 
small two-room apartments, became 
staff offices and storage areas. 

Of course, no move ever happens 
without a few glitches. 

Wolterstorff says her biggest chal-
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lenge involved network installation 
problems. On August 19-the sched
uled moving day-the University's 
telecommunications staff hadn't fin
ished the network wiring, creating a 
domino effect. With the wiring still in 
progress, modular office units couldn't 
be assembled, which in turn hampered 
the movers bringing over packed boxes 
from.Walter Library. 

"The movers almost left during the 
middle of the move because the wiring 
was not done, and installation couldn't 
be completed," says Wolterstorff. "It 
was a mess:· 

In addition, some offices hadn't been 
painted or carpeted because of a mix
up in room-numbering plans. Network
ing for some offices and classrooms was 
delayed for more than a week. 

But by September 7, the first day of 
fall semester, everyone had moved into 
their new quarters, the phones worked, 
and most computers were up and run
ning trouble-free. Wolterstorff contin
ues to work with the University to fine
tune details, including mail delivery 
and room temperature control. 

Despite the glitches, Davis and his 
staff are pleased with their temporary 
offices. 

''After years and years on the mall, 
it's difficult being so far away from the 
center of the University;' says Davis. 
"But for temporary quarters, these [of
fices] are quite nice:· 

Like most other properties rented by 
the University, the building will be 
known by its address, not by a name. 
Although many people still refer to the 
building as the Newman Center, 
Wolterstorff and other University offi
cials are trying to break that habit. 

"The Newman Center is part of ana
tional organization of Catholic campus 
ministries, so we shouldn't use that 
name-even informally;' says Wolter
storff. "The Newman ministry is now 
based at St. Lawrence Church:' 

When the renovation of Walter Li

brary is completed in 2001, IT's admin
istrative offices will move back to their 
permanent home in the library, which 
will have been restored to its original 
beauty but with an infrastructure that 
incorporates cutting-edge technology. 

FOR MORE INFORMATION see www.lt.umn.edu. 
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Climbing to the top 
A case study in the physics of motion, this young student ascends the rock-climbing wall at the St. 

Paul Campus Gymnasium. The gymnasium was among several colorful educational settings for stu

dents attending summer educational camps offered by the IT Center for Educational Programs. 

More than 150 students participated in IT's residential and nonresidential programs. 

FACULTY 

Gladfelter, Bates 
named to department 
head posts 
BY AARON SORENSON 

CAMPUS CONSTRUCTION AND THE 

new semester system weren't the 
only changes that greeted those return
ing to the University this fall . Over the 
summer, professors Wayne Gladfelter 
and Frank Bates assumed new adminis
trative responsibilities as head of their 
respective departments. 

Gladfelter, who replaces Professor 
Ron Gentry as head of the chemistry 
department, says one of his biggest 
challenges will be to secure enough 
classroom and laboratory space for stu
dents. The size and number of classes 
have increased as a result of the Univer
sity's change to semesters. 

Another priority is working with the 
IT development office to improve alum
ni relations, says Gladfelter. As annual 
funding goes down and expenditures 
for supplies and equipment rise, an in
crease in alumni contributions will be 
needed, he says. 

Gladfelter cites the "wonderful 
things that are going on in the depart
ment;' including the addition of a com
puter for every two students taking 
general chemistry in the freshman labo
ratory. The comp~ters will be interfaced 
to several of the experiments students 
will be conducting. 

Gladfelter came to the University of 
Minnesota as an as-
sistant professor in 
1979 and was pro
moted to full profes
sor in 1988. Since the 
mid-1980s, his re
search has focused 
on the study of 
chemical reactions 
used to convert mol
ecules into solid

., 

~· .• -
'' \·~· ·· 
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Gladfelter 

state materials and on the use of scan
ning probe microscopy to explore 
polymer surfa~es. 

"There's nothing more exciting than 
making a discovery;· he says. 

Bates became head of the chemical 
engineering and materials science de
partment on April 15, succeeding 
Matthew Tirrell, who is now dean of en
gineering at the University of Califor
nia-Santa Barbara. 

As he leads the department into the 
new century, Bates is committed to 
maintaining the chemical engineering 



program's consistently high national 
ranking and discovering ways to help it 
grow. 

IT's chemical engineering program 
is routinely ranked number one by the 
National Research Council, Bates says, 
but the field itself is at a crossroads 
right now. 

"Chemical engineering is a devel
oped field, and the question is, where 
does it go now;· he explains. "This de
partment is in a uniquely good position 
to determine the future of the field, to 
some extent:' 

As department head, Bates also wants 
to focus his energy on the materials sci
ence program, which has seen steady 
growth for the last 10 to 15 years. "Mate
rials science is really 
going to enter the 
top echelon in the 
next few years;' he 
says. 

Bates came to 
the University as an 
associate professor 
in 1989 and was 
named a Distin
guished McKnight 
University Professor in 1996. His cur
rent research focuses on the thermody
namics, physics, and chemistry of poly
mers and polymer mixtures. 

Because his own research program 
spans both chemical engineering and 
materials science, Bates feels well-posi
tioned to oversee the complex mixture of 
research and teaching topics covered by 
the department. 

FOR MORE INFORMATION see www.chem.umn.edu 

and www.cems.umn.edu. 

ALUMNI 

More than 80 attend 
50-year reunion of 
Class of 1949 
BY PAUL SORENSON 

M ORE THAN 80 MEMBERS OF 

the Class of 1949 returned to 
campus October 29-31 to celebrate the 
50th anniversary of their graduation. 
Members of the class attended many of 
the University's 1999 Homecoming fes
tivities, including the parade and foot
ball game, a disappointing 28-33 loss to 
the Purdue Boilermakers. 

Other events included a reception 
hosted by the IT Alumni Society, tours of 
IT labs and departments, a bus tour of 
campus, and a dinner program featuring 
Dean H. Ted Davis and 1949 electrical 
engineering alumnus Thomas Kamp. 

According to Kristine Kosek, IT's di
rector of alumni relations, the 1949 re
union was among the most successful 
in recent history. "This was the largest 
group we've had in several years," says 
Kosek. "We had a tremendous group of 
volunteers who helped us get organized 
and generate excitement. These events 
are always a lot of fun for everyone." 

Plans for next year's reunion of the 
Class of 1950 are already underway. 
Look for more information and more 
coverage ofthe 1949 reunion in the next 
issue of Inventing Tomorrow. 

FOR MORE INFORMATION see www.lt.umn.edu/ itas. 

FACILITIES 

George T. Piercy 
Molecular Materials 
Wing opens 
BY PAUL SORENSON 

N EARLY 300 DONORS, ALUMNI, 

and friends turned out for the 
grand opening of the George T. Piercy 
Molecular Materials Wing of Amund
son Hall on October 15. The new, 
16,000-square-foot facility houses the 
Materials Research Science and Engi
neering Center as well as a computer 
lab, faculty offices, and new rheology, 
hybrid materials, and polymer laborato
ries. 

The event featured remarks by Frank 
Bates, head of the Department of 
Chemical Engineering and Materials 
Science, and one of his predecessors in 
that position, Dean H. Ted Davis. Re
gent David Metzen and former depart
ment heads Neal 
Amundson, Ruther
ford Aris, and Matt 
Tirrell also attend
ed. 

The new wing 
was funded in part 
by $4.5 million in 
donations, includ
ing $1 million from 
its eponym, 1938 
chemical engineering alumnus George 
Piercy, and $500,000 from the Dow 
Chemical Company Foundation. Repre
sentatives of the Piercy family and Dow 
Chemical were among the guests of 
honor at the event. 

"This state-of-the-art facility will 
help us preserve Minnesota's place 
among the best materials research pro
grams in the nation;' says Davis. "We 
owe great thanks to the alumni and 
friends who made it possible:' 

FOR MORE INFORMATION see www.cems.umn.edu. 

Dean H. Ted Davis addresses the crowd at the 

grand opening of the Piercy wing. More than 

200 alumni and friends of IT attended the Oc

tober 15 event. 
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AlUMNI 

Ling, Blodgett named among 
era's top 125 engineers 

I
T ALUMNI JOSEPH LING AND OMER BLODGETT 

were named among the top 125 most influential 
people cited by Engineering News-Record for their 
outstanding contributions to the construction in

dustry over the past 125 years. The list appeared in the 
magazine's August 30, 1999, issue as part of ENR's ongo
ing celebration of its 125th anniversary. 

Ling (Civil Engineering M.S. '50, Ph.D. '52), known 
worldwide as "Mr. Pollution Prevention;· survived the 
1937-38 massacre of Nanking by the Japanese and emi
grated to the U.S. in 1948. He soon joined 3M, where he 
developed the total environment concept, aiming to re
duce wastes during the manufacturing process itself. The 
approach became a model for U.S . corporate environ
mental management. 

Before becoming the nation's preeminent author of 
weld-design books, Blodgett (Metallurgical Engineering 
'41) beseeched highway officials to allow welded connec
tions and plate girders in place of riveted ones. With the 
publication of Design of Welded Structures in 1966, he 
provided necessary analytical tools. A Lincoln Electric Company design con
sultant since 1945, Blodgett devised the first method for analyzing three-dimen
sional weld groups. In the 1980s, he rationalized the need to enlarge weld-access 
holds to reduce cracking of welded steel jumbo sections. 

Since ENR's founding in 1874, the world has emerged from the industrial age 
and moved into the high-tech computer era, a 125-year period of rapid change 
and technological innovation. With the help of engineering historians, industry 
organizations, and suggestions from readers, the magazine's editors identified 
hundreds of nominees for the list. Drawn from all facets of the construction in
dustry, they ranged from architects to sanitary engineers. Described as pioneers 
who often explored uncharted territory, the individuals on the fi nal list were se
lected because they "singularly and collectively helped shape the nation and the 
world:' 

The magazine honored Blodgett as one of nine "technology and materials in
novators" who developed new methods of manipulating materials, natural phe
nomena, and information. Ling is one of 16 environmental and hydraulic engi
neers who the magazine says helped insure a cleaner and healthier America. 

Other luminaries on the magazine's list include Joseph Strauss, chief engineer 
of the Golden Gate Bridge; inventor Thomas A. Edison; John Stevens, chief engi
neer of the Panama Canal; and architects Frank Lloyd Wright, Frank Gehry, and 
Walter Gropius. -Carolyn Wavrin 

FOR MORE INFORMATION see www.enr.com. 
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APPOINTED JennlferAiexan-

der (mechanical 

engineer ing), as an assistant professor • 

William Arnold (civil engineering), as an assis

tant professor • Professor Frank Bates 

(chemical engineering and materials science), 

as head of the Department of Chemical Engi

neering and Materials Science • Associate 

Professor Wesley Burghardt of Northwestern 

University, as a George Piercy Visiting Profes

sor, In the chemical engineering and materi

als science department during the 1999-2000 

academic year • William Cooper (mechanical 

engineering), as an assistant professor • 

Professor Jane Davidson (mechanical engi

neering), elected vice chair of the Energy Re

sources Board of the American Society of 

Mechanical Engineers • Professor Ferruclo 

Doghleri of the University of Bologna, as a 

George Pier cy Visiting Professor, in the 

chemical engineering and materials science 

department during fall semester • Professor 

Efstathla Foufoula-Georgiou (civil engineer

ing), to the Scientific Advisory Committee of 

the U.S. Weat her Research Progr am and to 

the National Research Council Committee on 

Risk-based Methodologies for Flood Damage 

Reduction St udies • Jlali Gao (chemistry), as 

a professor • Professor Wayne Gladfelter 

(chemistry), as head of t he Depar tment of 

Chemistry • Alexander Grosberg (physics), as 

a professor • Diwakar Gupta (mechanical en

gineering), as an associate professor • Mid

hat Hondzo (civil engineering), as an associ

ate professor • Wei-Chung Hsu (computer 

science and engineering), as an associate 

professor • Professor Ravi Janardan (com

puter science and engineer ing), to the edito

rial board of the Journal of Discrete Algo

rithms • sophomore Carl Johnson, as a 

student representa-

tive to the IT AS board 

of directors • George 

Karypis (computer 

science and engineer

ing), as an assistant 

professor • Kevin Kel

ley (Mathematics '84), 

at Ughtspeed Semi

conducter in Sunny

vale, California • Pro

fessor Kerry Kelts (geology and geophysics), 

elected president of the International Associ

ation of Limnogeology • Associate Professor 



Joseph Konstan (computer science and engi

neering), as co-chair of the ACM Multimedia 

2000 Conference • David Levinson (civil engi

neering), as an assistant professor • Profes

sor Chris Macosko (chemical engineering and 

materials science), as director of CMIP, an in

dustrial partnership between the Center for 

Interfacial Engineering 

and Materials Re

search Science and En

gineering Center • 

Thomas Madigan (Civil 

Engineering '78), to as

sociate and senior 

project engineer at Van 

Sickle, Allen & Associ

ates • Professor Peter 

McMurry (mechanical 

engineering), as chair of the Instrumentation 

Development and Advanced Characterization 

Committee for the DOE's proposed Tropos

pheric Aerosol Program • Kristopher McNeill 

(chemistry), as an assistant professor • 

Mehran Mesbahl (aerospace engineering and 

mechanics), as an assistant professor • Nll

abh Narayan (Mechanics '85, Ph.D. '89), to the 

IT AS board of directors • David Odde (bio

medical engineering), as an associate profes

sor • Hans Othmer (mathematics), as a pro

fessor • Fernando Porte-Agel (civil 

engineering), as an assistant professor • 

Yong-Zhong Qian (physics), as an assistant 

professor • Igor Rodnianskl (mathematics), 

as an assistant professor • Regents Profes

sor L. E. (Skip) Scriven (chemical engineering 

and materials science), to the Scientific Advi

sory Committee of the David and Lucile 

Packard Foundation • Nlkolaos Sldlropoulos 

(electrical and computer engineering), as an 

associate professor • Jon Urhelm (physics), 

as an assistant professor • Professor 

Matthew Tirrell (chemical engineering and 

materials science), as dean of engineering at 

the University of California-Santa Barbara • 

Jeffrey Varner (chemical engineering and ma

terials science), as an assistant professor • 

Glanlulgl Veglla (chemistry), as an assistant 

professor • Jlaplng Wang (mathematics), as 

an assistant professor • Jon Weissman (com

puter science and engineering), as an assis

tant professor • Babak Zlale (electrical and 

computer engineering), as an assistant pro

fessor. 

PROMOTED from associate 

professor to pro

fessor: Daniel Boley (computer science and 

engineering), Graham Candler (aerospace en

gineering and mechanics), Bennett Chow 

(mathematics), Emmanuel Detournay (civil 

engineering), Jane Davidson (mechanical engi

neering), John Lowengrub (mathematics), 

Alon McCormick (chemical engineering and 

materials science), and Jaekyun Moon (elec

trical and computer engineering) • to assis

tant professor (with tenure): Sachln Sapat

nekar (electrical and computer engineering) • 

from assistant professor to associate profes

sor (with tenure): Joseph Konstan (computer 

science and engineering) and Uwe 

Kortshagen (mechanical engineering). 

RETIRED Professors Alfred Aeppll 

(mathematics), Fredric 

Bailey (electrical and computer engineering), 

Doyle Britton (chemistry), Cesar Farell (civil 

engineering), Darrell Frohrlb (mechanical en

gineering), Warren lbele (mechanical engi

neering), Roger Jones (physics and astrono

my), Erwin Marqult (physics and astronomy), 

Kenneth Reid (civil engineering), Mahmoud 

Rlaz (electrical and computer engineering), 

Charles Scott (mechanical engineering), and 

Charles Song (civil engineering). 

HONORED with a 1999 Distin-

guished McKnight Uni

versity Professorship: Professors Hung-Wen 

(Ben) Llu (chemistry), David Pul (mechanical 

engineering), and Michael Ward (chemical en

gineering and materials science) • with an IT 

Distinguished Professorship: Professors Gor

don Beavers (aerospace engineering and me

chanics) and Arthur Erdman (mechanical en

gineering) • with the 

1999 UMAA Award and 

the U of M Award for 

Outstanding Contribu

tions to Postbaccalau

reate, Graduate, and 

Professional Educa

tion: Professors 

Thomas Hoye (chem

istry) and Ephraim 

Sparrow (mechanical 

engineering) • with the 1999 George Taylor 

Distinguished Service Award: Professors 

Larry Kinney (electrical and computer engi

neering) and David Pul (mechanical engineer

ing) • with the 1999 IT Student Board Best In

structor Award: Associate Professor Charles 

Clanton (biosystems and agricultural engi

neering), Associate Professor Robert Dexter 

(civil engineering), As

sistant Professor Chris 

Dovolls (computer sci

ence and engineering), 

Assistant Professor 

Daniel Frisbie (chemical 

engineering and mate

rials science), post

doctoral associate Paul 

lmbertson (electrical 

engineering), Professor Roger Jones (physics 

and astronomy), Professor Yohannes Ketema 

(aerospace engineering and mechanics), Pro

fessor Wayland Noland (chemistry), Assistant 

Professor Douglas Shaw (mathematics), Pro

fessor Paul Strykowskl (mechanical engineer

ing), and Assistant Professor Donna Whitney 

(geology and geophysics) • Assistant Profes

sor Mohamed-Salim Aloulnl and graduate re

search assistant Young-Chal Ko (electrical 

and computer engineering) and Marvin Simon 

(JPUCaltech), with the Best Paper Award for 

"Performance Analysis and Optimization of 

Switched Diversity Systems," at the 1999 IEEE 

Vehicular Technology Conference in Amster

dam • Professor Rutherford Arls (chemical 

engineering and materials science), with a 

Founders Award of the AIChE • John Baldwin 

(Chemistry Ph.D. '60), with the U of M Out

standing Achievement Award • Professor 

Chris Cramer (chemistry), with the 1999 

George Taylor Distinguished Research Award 

• Dorothea Czernlk (Aerospace Engineering 

and Mechanics '99), with the Paul A. 

Cartwright/IT AS Outstanding Student Service 

Award • Regents Professor Emeritus Ernst 

Eckert (mechanical engineering), with an hon

orary doctorate from Czech Technical Univer

sity • Professor Arthur Erdman (mechanical 

engineering), with the 1999 Outstanding De

sign Educator Award from the American Soci

ety of Mechanical Engineers • Professor Efs

tathla Foufoula-Georglou (civil engineering), 

as a Fellow of the American Geophysical Union 

• Gary Flom (Mathematics '79), as a Fellow of 

the American Academy of Pediatrics • Associ

ate Professor C. Daniel Frisbie (chemical engi

neering and materials science), as a Camille 

Dreyfus Teacher-Scholar by the Camille and 

Henry Dreyfus Foundation • Professor Cathy 

French (civil engineering), with the Distin

guished Mentor Award • Professor Emeritus 

Ted Galambos (civil engineering), with the 

American Institute of Steel Construction's 

first Greehard Haaijer Award for Excellence in 

Education • Professor Gary Gray (chem

istry), with the Brasted Award for Excellence 

in College Chemistry Teaching from the Amer-
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ican Chemical Society • Professor John Gul

liver (civil engineering), as the first recipient 

of the Joseph and Rose Ling Professorship in 

Civil Engineering • Assistant Professor Marc 

Hillmyer (chemistry), with a Research Innova-

tion Award from Re

search Corporation • 

Elmer Jones (Mining 

Engineering '24), as a 

member of the Nation

al Mining Hall of Fame • 

Professor Shun- lchiro 

Karate (geology and 

geophysics), with the 

1999 Japan Academy 

Prize • Professor Ken

neth Keller (chemical engineering and materi

als science), with the Charles M. Denny, Jr., 

Chair in Science, Technology, and Public Policy 

and as vice president of the American Insti

tute of Medical and Biological Engineering • 

Professor Kerry Kelts (geology and geo

physics), with the International Association of 

Limnogeology's W.H. Bradley Silver Medal • 

Associate Professor Joseph Konstan (com

puter science and engineering), with the 

George Taylor Career Development Award • 

Professor Chris Macosko (chemical engineer

ing and materials science), with the Interna

tional Research Award of the Society of Plas

t ics Engineers • Joseph Mueller (Aerospace 

Engineering '99), as student speaker at the 

1999 IT commencement ceremonies • Profes

sor George O'Doherty (chemistry), with a 

Beckman Young Investigator Award from the 

Arnold and Mabel Beckman Foundation • Alli

son Palmer (Geology Ph.D '50), with the U of M 

Outstanding Achievement Award • Professor 

Nikolaos Papanikolopoulos (computer science 

and engineering), with a Faculty Creativity 

Award • James Papike (Geology Ph.D '50), with 

the U of M Outstanding Achievement Award • 

Professor Garry Parker (civil engineering), 

wit h a Harold J. Schoemaker Award from the 

International Associa

tion for Hydraulic Re

search, for "The Ar

rested Gravel Front: 

Stable Gravel-Sand 

Transitions in Rivers" • 

Regents Professor L.E. 

(Skip) Scriven (chemi

cal engineering and 

materials science), 

with a Founders Award 

of the AIChE • Associate Professor Karl Smith 

(civil engineering), with the Horace T. Morse

Minnesota Alumni Award for Outstanding 

FALL 1999 INVENTING TOMORROW 

Contributions to Undergraduate Education, 

and with induction into the Academy of Dis

tinguished Teachers • Associate Professor 

Mark Snyder (civil engineering), as Educator 

of the Year by the American Concrete Paving 

Association • Professor Paul Strykowski (me

chanical engineering), with the 1999 George 

Taylor/ ITAS Distinguished Teaching Award • 

Professor Donald Truhlar (chemistry), with 

the American Chemical Society Award for the 

Year 2000 for Computers in Chemical and 

Pharmaceutical Research, by IBM North 

America. 

A'W'ARDED grants from Intel, 
R R SGI/ Cray, lou-Rich 

Corporation, and NSF, to Professor Avram 

Bar-Cohen (mechanical engineering), for re

search in thermal management of high-heat 

flux electronic compo

nents • a $596,000 NSF 

grant, to Associate 

Professor Saifallah 

Bel\)aafar (mechanical 

engineering) and facul

ty at The Ohio State 

University and Rensse

laer Polytechnic Insti

tute, for "Next-Gener

ation Factory Layouts" 

• a $21,000 grant from VTC, Inc., to Associate 

Professor Saifallah Bel\)aafar and graduate 

student Gurumurthi Suryanarayanan (me

chanical engineering), for their work in semi

conductor manufacturing logistics • a three

year, $393,999 NSF grant, to Professor 

Christopher Cramer (chemistry), for "Struc

ture and Dynamics of Variable-Spin Organic 

and Inorganic Systems" • a three-year grant 

from the National Renewable Energy labora

tory, to Professor Jane Davidson and Associ

ate Professor Susan Mantell (mechanical en

gineering), for their work in polymer heat 

exchangers • a 1999-2000 American Chemical 

Society graduate fellowship, to Amy Dounay 

(chemistry) • a three-year, Department of 

Education grant, to Assistant Professor 

Merve Erdal (mechanical engineering), to es

tablish transatlantic student exchange pro

grams • a five-year, $200,000 NSF Career 

Award, to Assistant Professor Bojan Guzina 

(civil engineering), for "A Rational Framework 

for In Situ Geotechnical and Pavement Char

acterization by Wave Methods" • a three

year NSF grant, to Associate Professor Caro

line Hayes (mechanical engineering) • an NSF 

Opportunities for Academic Collaboration 

with Indust ry grant, to Assistant Professors 

Marc Hillmyer and Eric Munson (chemistry) 

and Robert T. Kean of Cargill, for "Polymer

ization Catalysis, Block Copolymers, and Nu

clear Magnetic Resonance Characterization 

of Polylactide" • a DuPont Young Professor 

Grant, to Assistant Professor Marc Hillmyer 

(chemistry) • a three-year NSF grant, to As

sociate Professors Joseph Konstan and John 

Riedl, for "Reflective Grouplens: Collaborative 

Filtering in Self-Aware Communities" • an NSF 

grant, to Professor Shun- lchiro Karate (geol

ogy and geophysics), for "The Effects of Water 

and Deformation History on the lattice-Pre

ferred Orientation in Olivine-Rich Rocks" • an 

NSF Career Grant and a two-year, $420,000 

DOE grant, to Associate Professor Uwe 

Kortshagen (mechanical engineering), for 

"Photo- Detachment from Nanometer-Sized 

Particles" and "Kinetics of Electron Fluxes in 

low-Pressure Nonthermal Plasmas" • a $1.4 

million DOE contract, to Professor Michael 

Semmens and Assistant Professor s Paige 

Novak and Ray Hozalski (civil engineering), for 

"An Innovative Passive Barrier System Using 

Membrane- Delivered Hydrogen Gas for the 

Bioremediation of Chlorinated Aliphatic Com

pounds" • an NIH grant , to Professor 

Lawrence Que (chemistry), for "Synthetic Ap

proaches for Modeling Metai- Oxo Proteins" • 

an NSF POWRE award, to adjunct Assistant 

Professor Bethanie Stadler (electrical and 

computer engineering), for "Thin- Film Mag

nets via Reactive RF Co-Sputtering" • a $1.3 

million DOD grant, to Professor Paul 

Strykowski (mechanical engineering) and 

Florida State Univer sity, for a pr oposal t o ex

amine supersonic jet mixing and noise in high

temperature jets. 

REMEMBERED ~~::son 
(Electrical Engineering '51), June 3, Hibbing, 

Minnesota • Donald Brewer (Mechanical Engi

neering '40), July 18, Indianapolis, Indiana • 

Terry Cole (Chemistry '54), August 20, 

Pasadena, California • William Gould Dow 

(Electrical Engineering '17), October 17, Belle

vue, Washington • Herbert Gaebe (Aeronaut i

cal Engineering '40), May 3, Glastonbury, Con

necticut • Irving Johnson (Aeronautical 

Engineering '40), October 19, Cleveland, Ohio • 

Alvin Koenig (Electrical Engineering '50), April 

10, Hutchinson, Minnesota • Rodger Ringham 

(Aeronaut ical Engineering '42), April11, Dallas, 

Texas. 



UPDATES 

'Reconnaissance robots' unveiled 

U 
.S. MILITARY OFFICIALS IN QUANTICO, VIRGINIA, 

got their first look at prototypes of the re

connaissance robots developed by the Uni

versity's Center for Distributed Robotics, led by Profes

sor Nikos Papanikolopoulos ("Reconnaissance Robots," 

Fall1998). 

Researchers at the center are working with corpo

rate partners to design a system of robots that can de

tect the presence of visual, physical, and chemical dangers. The robots will then relay infor

mation and take cooperative action using a radio network and flexible interfaces. The robots, 

tailored to fit the defense department's surveillance needs, substitute artificial for human in

telligence to minimize the risk of human injury. 

The group demonstrated a team of "scouts," miniature robotic devices that carry tiny 

sensors such as cameras, microphones, magnetometers, and radar sensors. Deployed from 

a larger, remote-controlled launcher, the scouts roll and jump and will work cooperatively to 

collect data. The scouts-similar in size and shape to the cardboard core of a toilet paper 

roll-survived extensive testing, easily traversing the military's obstacle course and remain

ing functional even after being launched more than 87 feet. 

Although developed for the military, the robots have potential for law enforcement, pub

lic safety, and commercial applications, says Papanikolopoulos. The group is now working to 

refine the technology, improving the scouts' sensory abilities while further reducing their 

size. -Paul Sorenson 

FOR MORE INFORMATION see www.cs.umn.edu. 

Museum has new site in the works 

W
ITH CHARACTERISTIC OPTIMISM, REBECCA SCHATZ FOUND A SILVER LINING IN SOME 

bad news that clouded the future of The Works, a popular hands-on technolo

gy museum for children ages 5 to 15 ("Toying with Technology," Summer 1998). 

Earlier this year, IT alumna Schatz, founder and president of The Works, learned that the mu

seum would have to vacate its quarters in Eden Prairie Center by October to make way for a 

paying tenant. 

Buoyed by the museum's program growth and a patronage that extends across the Twin 

Cities area, Schatz viewed the impending change as a way to serve more people and offer even 

more enticing exhibits. Her optimism has paid off. Just in time for the holiday shopping sea

son-and its own peak attendance period-The Works found a new home in Southdale Center 

in Edina, Minnesota, and celebrated its grand opening on Saturday, November 6. 

Conveniently located in South dale's Carousel Court, just a few steps away from the shop

ping center's bus stop, the museum will feature a number of new and expanded exhibits plus 

a larger museum store. Joining such visitor favorites as the Face Warp and the Tracker will be 

a brand-new pneumatics section with an ingenious bicycle "driven" by a pair of wooden legs, 

pulley-and-lever exhibits added to the "Gears and Gizmos" area, additions to the imaging and 

optics exhibits, and an expanded building area with lots of large-scale objects for budding 

engineers. A new electronics and electricity display is also under development. 

Pleased as she is with the Southdale location, Schatz says her ultimate goal is to find and 

finance a per manent site for The Works. -Carolyn Wavrin 

FOR MORE INFORMATION call The Works at 612-285-5353. 

C A L E N D A R 

December 4 
IT Parents Organization Dinner with the 

Dean. Er)joy dinner with Dean H. Ted Davis and a 

panel of guests from the Institute of Technology. 

Carlson School of Management Dining Room. 5:30-

9:00 p.m. Call 612-626-1802. 

December 7 
IT Alumni Society Mentor Program Orien

tation and Kickoff. Radisson Hotel Metrodome. 

6:00-7:30 p.m. Call 612·626·8282. 

December 28-January 1 
Golden Gopher Bowl Game. Cheer on your 

alma mater with other alumni and fr iends. IT will have 

a limited number of tickets available for Minnesota's 

appearance in one of four bowl games-the Alamo 

Bowl in San Antonio, Texas, on December 28; the Mi· 

cron.com Bowl in Miami, Florida, on December 31; the 

Outback Bowl in Tampa, Florida, on December 31; or 

the Sun Bowl in El Paso, Texas, on January 1. Exact 

date, time, and location to be announced on Novem

ber 21. Call 1·800·587·3884 for more information or to 

purchase a ticket. 

January 13 
IT Parents Organization Meeting. Explore 

the Career Services available to IT students. 50 Lind 

Hall. 6:30-8:00 p.m. Call 612-626·1802. 

February 2 
National Job Shadow Day. IT Mentor program. 

Call 612-626-0425. 

March 17 
Seattle Area Alumni Event. Alumni Tour of 

Boeing's Everett Park Plant. Seattle, Washington. Call 

612·626·8282. 

AprilS 
Looking toward the Future. Science educa

tion program for fifth and sixth graders. Alumni vol· 

unteers needed. Call 612·626-8282. 

April11 
Science and Technology Banquet. IT's annu

al corporate networking event and fundraiser. Pro· 

ceeds benefit the ITAS scholarship fund. Call 612· 

626-8282. 

FOR MORE EVENTS see events.umn.edu. 
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Members of the Solar Vehicle Project overcame rain and 

a fender-bender to place fourth in Sunrayce 99 

BY PA U l SORENSON AND CARO LYN WAVRIN 

N 
INE DAYS OF THUNDER

storms and overcast skies 
slowed Sunrayce 99 to a 
crawl, but its excruciating 

pace didn't dampen the enthusiasm of 
the 42 IT students who had guided the 
University's solar car, Aurora 4, during 
its two-year journey from the drawing 
board to the finish line. 

Aurora 4 placed fourth among 29 
teams in the biennial race from Wash
ington, D.C., to Orlando, Florida, with a 
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time of 64 hours, 24 minutes, and 13 
seconds, averaging 22.1 miles per hour. 
The University of Missouri-Rolla entry 
won the event in 56 hours, 16 minutes, 
and 44 seconds, with an average speed 
of 25.3 miles per hour. 

Crowds of cheering parents and Uni
versity alumni followed the Solar Vehi
cle Project team along the 1,425-mile 
route, beginning on June 20 at the start
ing line and greeting the team as it ar
rived at Epcot Center nine days later. 

Supporters also hosted special events 
for the team in Atlanta and Orlando. 

According to mechanical engineer
ing junior David Ward, co-leader of the 
team that designed the vehicle's electri
cal system, Aurora 4 is designed to per
form optimally under sunny or partly 
cloudy skies. The car has roughly 2,000 
solar cells used to collect sunlight that 
is trans formed into electricity and 
stored in the car's battery. On a sunny 
day, the cells can capture enough sun
light to generate 1,200 watts of power 
-enough to propel the 544-pound car 
(730 pounds including driver and bat
teries) at 55 miles per hour. Using just 
the array alone, Aurora 4 can travel at 
47 miles per hour. 

Plagued by gloomy skies during Sun
rayce 99, the solar array picked up 
enough sunlight for just 150 to 200 
watts of electricity, forcing the car to 
crawl along the race route at 20 to 25 
miles per hour to preserve battery 
power. 

"With very little sun, the solar array 
didn't have much of a chance to show 
what it is really capable of;' says chemi-



cal engineering senior Tony Sporer, 
leader of the solar array team. 

According to the project's co-man
agers, Kevin Grotheim and Elizabeth 
Watkins, conditions were so poor that 
every car had to be towed to the finish 
line during at least one leg of the race. 

But cloudy weather wasn't the only 
challenge the team had to overcome. At 
the end of the first race day, Aurora 4 
rear-ended the team's lead chaperone 
van on a slick road. 

"The nose crumpled [on impact], 
dissipating the force of the impact and 
protecting the driver;· says Ryan Gosse, 
an aerospace engineering junior and 
co-leader of the project's aerodynamics 
team. "It did its job so well that none of 
the delicate solar cells mounted to the 
body were harmed:' 

Although Sunrayce observers 
thought the accident might sideline the 
Minnesota team permanently, the stu
dents scrambled to repair the damage 
with duct tape and returned to the road 
in less than eight minutes. Later that 
evening, the team restored Aurora 4's 
aerodynamic shape with putty. 

Although Sunrayce observers thought Aurora 

4's fender-bender might sideline the Minneso

ta team permanently, the students scrambled 

to repair the damage with duct tape and re

turned to the road in less than eight minutes. 

The crumpled nose underwent a swift, expert 

restoration during rest stops along the race 

route, and the solar car arrived at Epcot Cen

ter looking good as new. 

''The nose crumpled [on 

impact], dissipating the force of 

the impact and protecting the 

driver. It did its job so well that 

none of the delicate solar cells 

mounted to the body were 

harmed.'' 

According to Professor Pat Starr, the 
project's advisor, teams from other uni
versities offered tools and spare parts to 
help repair Aurora 4. By the time the car 
crossed the finish line in Orlando, its 
nose sported new decals and a fresh 
coat of paint. 

"There's a tremendous camaraderie 
between the teams;· he says. "Everyone 
is rooting for everyone. It's more than a 
competition." 

FOR MORE INFORMATION see 

www.umn.edu/umnsvp. 

Aurora 4 earns 
fourth place in 
Australian race 

L
ESS THAN A WEEK AFTER 

returning from Sunrayce 99, 
members of the University's 

Solar Vehicle Project began gearing up 
for a trip to Australia to participate in 
the 1999 World Solar Challenge, which 
began October 17 in Darwin and ended 
a week later in Adelaide. 

The route for the prestigious compe
tition stretched 1,880 miles down the 
center of Australia, the only solar car 
race that traverses an entire continent. 
A field of 40 vehicles represented 10 
countries, including teams from the 
United States, Japan, Germany, France, 
Canada, and Singapore. 

The World Solar Challenge classifies 
vehicles according to their level of tech
nology. Aurora 4 competed in the limit
ed technology class, which had restric
tions on batteries and solar cells, 
similar to the limits imposed by Sun
rayce 99. Vehicles in the unlimited tech
nology class include entries from com
panies like General Motors and Honda. 

Aurora 4 finished fourth in its divi
sion after completing the race in 63 
hours and 31 minutes of racing time, 
with an average speed of 30 miles per 
hour. Overall, the University team fin
ished 23rd out of 40 teams. 

Aurora 101, a vehicle from Mel
bourne sponsored by the Aurora Vehi
cle Federation, won the race in 41 hours 
and six minutes, with an average speed 
of almost 45 miles per hour. 

The Australian race presented sever
al new challenges for the University 
team, which was competing in the 
World Solar Challenge for the first time. 
Unlike Sunrayce, in which teams race 
from one destination to another each 
day, the World Solar Challenge requires 
vehicles to run for a specified period of 

AUSTRALIA continues on page 47 11> 
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URING THE 1870S, MIN
nesota was a boom 
state: the area under cul
tivation exceeded a mil
lion acres and the 
growth of industry fu

eled a soaring demand for raw materi
als and labor. The state and representa
tives of industry opened offices on the 
East Coast and in Europe to promote 
Minnesota as a place where jobs and 
opportunity were plentiful. The census 
of 1880 proved how wildly successful 
their efforts were. During the preceding 
decade, Minnesota's population jump
ed from almost a half-million residents 
to nearly 771,000, with more than 70 
percent being first- and second-genera
tion Americans. 

As the state grew, residents discov
ered a natural treasure hidden under
ground in northeastern Minnesota
the nation's largest deposits of iron ore. 
In 1884, mining operations on the Ver
milion Range began, followed a few 
years later by mining on the Mesabi 
Range. By the mid-1890s, nearly 3 mil
lion metric tons of iron ore were mined 
annually in Minnesota. In 1911, the 
Cuyuna Range produced its first ship
ment of iron ore, and by the end of 
World War I, Minnesota accounted for 
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about 70 per
cent of the 
country's iron 
ore production. 

Years before 
mining opera
tions began, 
however, state 
leaders recog
nized the impor
tance of geology 
and related sci

A T 

ences to Minnesota's future. After the 
state legislature enacted a bill directing 
the Board of Regents to establish the 
Minnesota Geological and Natural His
tory Survey, the University added geolo
gy to its course offerings in 1872. The 
purpose of the survey-now known as 
the Minnesota Geological Survey-was 
to investigate the area's geology and 
make the results available to Minneso
ta's citizens. 

In 1874, University officials estab
lished the Department of Geology and 
Mineralogy. Now known as the Depart
ment of Geology and Geophysics, it's 
the oldest unit in IT, celebrating its 
125th anniversary this year. 

The department's first director, 
Newton Horace Winchell, took an in
terest in the natural resources of the 

I 
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area about seven years before Minneso
ta became a state. In 1851, Winchell 
completed a natural history survey and 
pinpointed the area's mineral resources. 
His work did not go unnoticed, for the 
University's Board of Regents appoint
ed Winchell as state geologist in 1872. 

For the next six years, Winchell jug
gled many aspects of earth science re
search for the state. He retained his job 
as state geologist, managed the Min
nesota Geological and Natural History 
Survey, and also served as curator for a 
natural history museum now known as 
the James Ford Bell Museum of Natural 
History. Winchell single-handedly ran 
the department until 1878, when facul
ty member Charles Hall came on board. 

During his first year as department 
head, Winchell taught seven different 
courses in subjects as varied as botany, 
physical geography, zoology, and mete
orology, in addition to three courses in 
geology. He taught 237 of the 278 stu
dents enrolled at the University in 1874. 

The department grew quickly and by 
1898 offered 12 undergraduate courses, 
five graduate courses, and 10 courses in 
the newest school, Mining and Metal
lurgy. 

More than 125 years after the Uni
versity offered its first geology course, 

Winchell's latest successor looks back 
at the department's curriculum and re
flects on its future. 

"Our history helps make us what we 
are;' says William E. Seyfried, Jr., head of 
the Newton Horace Winchell School of 
Earth Sciences. The school, which has 
26 full-time faculty, includes the De
partment of Geology and Geophysics, 
the Minnesota Geological Survey, the 
Institute for Rock Magnetism, and the 
Limnological Research Center. 

Of course, research in the depart
ment has changed greatly over the 
years. Today, its faculty and students 

conduct research projects that span the 
globe. A combination of field, experi
mental, and theoretical programs, to
gether with an emphasis on multidisci
plinary approaches and the use of new 
techniques and technologies, bodes 
well for future geologic and geophysical 
research at the University. 

Winchell's research activities as state 
geologist and professor were supported 
by an annual state stipend of $1,000 and 
free railroad passage. Last year, the de
partment's research funding totaled 
more than $4 million, an amount that 
was largely federally supported. 
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Perhaps the best measure of a de
partment's quality lies in the achieve
ments of its graduates, and in this re
gard the Department of Geology and 
Geophysics stands tall. Since 1874, 
many of its more than 2,000 alumni 
have gone on to become leaders in in
dustry, academia, and government serv
ice. Other notable alumni have had dis
tinguished careers in environmental 
science, urban planning, civil engineer
ing, and oceanography. Eighteen alum
ni have received the University's Out
standing Achievement Award, while 
three others have received an honorary 
doctorate, the highest award the Uni
versity bestows on its alumni. 

Although the school has inspired 
talented alumni, produced important 
research, and educated Minnesotans 
for more than a century, Seyfried won
ders how long it can remain successful 
under current conditions. 

house a modern science department in 
a building that is [more than]lOO years 
old;' Seyfried says. 

off campus, near the junction of High
way 280 and University Avenue. 

According to Seyfried, the shortage 
of space dampens the school's esprit de 
corps. "There are grad students that I 
don't even recognize;· Seyfried says. 

The school's main building is 112-
year-old Pillsbury Hall, the second old
est building on campus, listed in the 
National Register of Historic Places. Al
though Seyfried is fond of the venerable 
building, he says it's no place for a state
of-the-art geology and geophysics 
school. 

"I just wonder how long we can 

The school's faculty, staff, and stu
dents are scattered among five build
ings. The school lacks space for group 
discussions, faculty members have of
fice and lab space in separate buildings, 
and students have problems connecting 
with one another. 

One building-the home of the Min
nesota Geological Survey-is located 

The shortage is not a new problem 
for the school. In 1962, University offi
cials funded a major renovation project 
for Pillsbury Hall designed to provide 
more laboratory space. Just two years 
later, the school expanded out of Pills-
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bury Hall-a move that many adminis
trators said would be temporary. By 
1970, an external review committee 
strongly recommended that the entire 
school be housed in one building, a con
clusion endorsed by subsequent review 
committees. 

When he joined the faculty in 1979, 
Seyfried remembers, he was told that 
construction of a new building was im
minent. Since then, the state legislature 
has provided $1 million in preliminary 
funding for the school, and architects 
have drawn plans for a building, but 
"the full funding just hasn't come to
gether;' says Seyfried. "We just fe ll off 
the radar screen:' 

But he hasn't given up hope, he says, 
because IT dean H. Ted Davis has reju
venated support for a new earth sci
ences building. University president 
Mark Yudofrecently added the $45 mil
lion facility to a list of capital projects 
that he will present to the Minnesota 
legislature in the University's 2004 
bonding request. But the state funding 
will be contingent upon $6.8 million in 
private funding to support the project. 

States. And that's a goal that's definitely 
possible when all elements of the school 
of earth sciences are together, and mod
ern lab facilities and classrooms are 
available to train the next generation of 
geoscience students in Minnesota." 

Geology grads 
Over the last 125 years, 2,018 students 

have completed degrees in the Depart

ment of Geology and Geophysics: 

• 795 bachelor's degrees 

FOR MORE INFORMATION see www.geo.umn.edu. • 425 engineer of mines degrees 

"We've 'made-do' for a long time;· 
Seyfried says. "But 'making-do' isn't 
going to put us in the top ten geo
science departments in the United 
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Y
OU ARE 18, GREW UP IN A 

small town in central Min
nesota and went to a high 
school a half-block from a 
cow pasture. You can name 

everybody in your graduating class and 
recite the starting lineup of the varsity 
football team. Your "big city" experi
ences have been limited to trips to the 
Mall of America and the State Capitol. 

Until now. 
Now, you are a student at the Univer

sity of Minnesota. Your classmates are 
from Nebraska, New York, or maybe 
Nigeria. You go to your first class and 
think that you've walked into a Gophers 
game, as hundreds of students are 
packed to the rafters, listening to a 
lecture about nucleic acid. 

Welcome to University 
World, a labyrinthine complex 
populated by people with dif
ferent customs, ideas, and lan
guages. 

You, a lowly freshman, are 
befuddled, scared, lost. 

You're one of 13 people to sign 
up for a class with an ominous title: 
The Color Red. It's all about 
the color red, and you get two 
credits for it. You wonder 
what your parents will 
think. 

It might sound like something con
cocted by a wacky academic. And in a 
way, it is. 

The semester-long, two-hour weekly 
class, offered for the first time this year, 
began in September. The small class 
size lets newcomers meet each other 

and get up close and personal with a 
real live professor, something that's 

not a common occurrence m 
freshman classes. 

From passion to 

politics, a unique new 

freshman seminar 

has students 

Larry Miller, a chemistry professor, 
thought it up on a drive home after 
being asked to invent a course that 
would introduce jittery freshmen to the 
University. Miller's mission is part of an 
initiative started by President Mark 
Yudof to ensure that "every student is 
treated as an honor student;' with ac
cess to small-class seminars. 

Yudof's plan is similar to those at the 
University of Michigan and Northwest
ern University. Yudof, who taught a 
freshman seminar last year, has re-
quested money from the legislature to 

offer the seminars to all freshmen, 
which would make the Univer

sity the first in the nation to 
do so. 

When Miller was 



asked to come up with a course title, he 
looked for something with sizzle. It had 
to be something that would give fresh
men a sampling of the humanities, the 
arts, and the sciences, and would force 
them to discover the nooks and cran
nies of the campus. 

Red. 
In the art world, red evokes emotion 

and passion. In science, it's the color of 
blood and the top layer of a rainbow. In 
politics, red means revolution, patriot
ism, and communism. Red is love, hate, 
embarrassment, anger. 

The perfect color to acclimate stu
dents to a brave new world. 

Today, the Red class is in the chem
istry lab, deconstructing food coloring. 

The students are reticent at first, but 
become increasingly engaged as they 
compare food coloring found in com
mon items, from cough syrup to chew
ing gum; the world opens before them 
in a test tube. 

The lab instructor offers some prac
tical advice: "No eating your experi
ments:· 

Other Red sessions include a tour of 
the "guts" of the Weisman Art Museum 
to study art, a trip to an art class, and a 
discussion of vision and perception 
with a clinical psychologist. 

Never mind that Jim Ferguson, a 
freshman from New Brighton, 
Minnesota, is color-blind. He loves 
the Red class. 

"I like the diversity of it. It's re
ally cool;' Ferguson says. "You 
don't just go into one subject like 
in the other classes." 

Ferguson, who plans to go into 
mechanical engineering, says the 
course has helped to familiarize 
him with the University geograph
ically, but it also exposed him to 
topics of study that he might not 
have considered before. 

"It's given me a lot of ideas;· he says. 
"It's made me look into my artsy side 
and think more creativelY:' 

Jesse Daleiden, from Elk River, Min
nesota, chose the University for its 
chemical engineering program, despite 
horror stories of massive classes and 
minimal contact with professors. "It 
was [intimidating] at first," he says. But 
discussion groups and the Red class 
allow him to "haggle with the teachers a 

little bit; you couldn't do that in high 
school:' 

Travis Bullingen didn't know quite 
what to expect when he enrolled at the 
University. His hometown of Mandan, 
North Dakota, has a population of 
16,000. His new school has almost 
40,000 students on its Minneapolis 
campus alone, more than 5,000 of them 
fellow freshmen. 

"It was a big deal;' he says. "This 
place is bigger than my hometown. One 
of my classes has 250 students. I was a 
little scared when I got here:· 

If the students were intimidated, 
consider Miller's predicament. A wiry 
academic with a quick tongue and a 
wry sense of humor, Miller had never 
taught a freshman class before. 

And red wasn't exactly his major 
area of study. 

So Miller spent the summer im
mersed in red. He contacted people in 
various disciplines inside and outside 
the University for topics and a reading 
list. 

Then he hit the library. "I read every
thing I could get my hands on about the 
color red;' Miller says. "I looked at art, 
design, architecture, the humanities. 
Then I looked for a communist [for a 
section on politics]. I spent a lot of time 
calling around for a communist:' 

He eventually found one in the 
physics department, Professor 
Erwin Marquit, a Marxist. "He's 
fantastic;' says Miller. "He's really 
enthusiastic about communism, 
unreasonably so:· 

They met, and when Miller 
challenged that optimism, Mar
quit explained that while there 
used to be 24 registered commu
nists in the party's Midwest dis
trict, there are now 38. Marquit 
will visit with the class later in the 
course. 

Miller also purposely teamed up 
with teaching assistant Chris Zeren
dow, of the art department, to question 
his science knowledge from a different 
perspective. Their motto is, "ask imper
tinent but very pertinent questions;· 
says Miller. 

Later in the course, Miller plans to 
involve his students in what he calls 
"the red tag project;' the details of 
which are still sketchy. This is, after all, 

''Red is the most active of all 

colors-it's about creation and 

destruction, love and war, 

valentines and volcanoes. After 

black and white, red is the first 

color that babies recognize, and 

it's the last color we see at the 

closing of the day as we watch 

the sun set.'' 

-from Belinda Recio's The Essence of Red, 

textbook for The Color Red seminar 

academia as a work-in-progress. All he 
knows at this point is that it will involve 
the construction of some sort of public 
work that will try to provoke responses 
and answer the question: "What in the 
hell is going on with contemporary 
art?" 

Addressing the class, Miller jokes: 
"My hope in doing this is that you won't 
all go to jail." 

FOR MORE INFORMATION see 

www.chem.umn.edu/class/1905/ lmiller. 
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Next-generation factories must 

be able to manufacture many 

different products In small 

quantities, customize them 

according to strict client 

requirements or market 

demands, and deliver them 

quickly-all without requiring 

m;:yor factory reconflguratlon. 

IT researchers are helping the 

manufacturing Industry meet 

these formidable challenges. 

by Douglas 1=\ojas Sosa 
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0 EXTRANEOUS EQUIPMENT, 

spare parts, or glass vials clut
ter the laboratory where Asso
ciate Professor Saifallah Ben
jaafar guides the design of 
tomorrow's factories. Com

pared with most research facilities, the 
Laboratory for Manufacturing Logis
tics looks downright austere. 

Several computers are hooked to a 
single server in a spacious area that 
could easily accommodate more fur
nishings. In fact, the laboratory resem
bles a standard public computer lab 
rather than a place that will help revo
lutionize the mass production manu
facturing model widely used in indus
trial societies. 

Benjaafar, director of the industrial 
engineering division in the Department 
of Mechanical Engineering, is finding 
new ways to design highly flexible and 
adaptive factories that can produce and 
deliver mass customized products 
quickly. Using mathematical models 
and computer simulations, his research 
addresses such problems as factory de
sign, supply chain management, and 
manufacturing and transportation lo
gistics. 

"Computer simulation is a fairly 
powerful tool. You can create a factory 
in your computer without having to 

build one, which is especially useful be
cause you can't really experiment with 
factories;' Benjaafar says. "This is our 
laboratory, how we do experiments:' 

The field of industrial engineering 
specifies, predicts, and evaluates the re
sults produced by industrial systems. 
According to Benjaafar, industrial engi
neers need a specialized background in 
mathematics, the physical and social 
sciences, and engineering analysis and 
design. 

Born in Tunisia, Benjaafar received 
his doctorate and master's degrees in 
industrial engineering from Purdue 
University and then joined the Universi
ty in 1992. He became head of the in
dustrial engineering graduate program 



in 1997 and this year was named co-di
rector of the new graduate program in 
manufacturing systems. 

The National Science Foundation re
cently awarded Benjaafar a $600,000 
grant to support his research on the de
sign of next-generation factories. His 
research is also supported by several 
leading companies, including Intel, 
Ford, Recovery Engineering, and VTC 
Semiconductors. 

Formidable challenges await tomor
row's manufacturing industry. Next
generation factories must be able to 
manufacture many different products 
in small quantities, customize them ac
cording to strict client requirements or 
market demands, and deliver them 
quickly-all without requiring major 
factory reconfiguration. 

"We can't afford to build factories 
that make the same product for several 
years, because its life span will be quite 
limited. They should be able to accom
modate to market changes quickly,'' 
Benjaafar says. 

To help meet these challenges, Be
jaafar and his team are exploring new 
ways of organizing factories. One con
cept-called distributed layouts-dis
perses manufacturing workstations 
throughout a factory, linking them with 
other workstations to form virtual 
manufacturing cells. Dedicated to the 
manufacture of a single order or prod
uct, a cell disbands when production 
ends, leaving the workstations free to 
join new or existing cells. This model 
promotes the efficient flow of materials, 
regardless of the product manufactur
ing sequence. 

Benjaafar also envisions a change in 
the system that assigns tasks and ap
portions resources within a factory. 

Rather than having all decisions made 
by a single computer system, the new 
approach would distribute decision
making responsibilities and essential 
information among several units. Cells 
with similar capabilities would compete 
for jobs, and jobs would select resources 
based on availability, cost, and estimat
ed lead time. This method greatly re
duces the need for large databases and 
expensive computing, minimizes the 
impact of failure, and improves a facto
ry's ability to make the best use of its re
sources. 

Because mass customization will be 
a distinguishing characteristic of next
generation factories, Benjaafar and his 
colleagues are looking for ways to make 
the process quick and economical. One 
solution lies in a process called delayed 
product differentiation. A manufactur
er builds a basic product, or "vanilla 
box,'' and then waits as long as possible 
in the manufacturing sequence before 
adding the features that distinguish one 
product from another. According to 
Benjaafar, this differentiation should 
occur at or near the point of sale, as is 
the case in today's computer industry. 

However, this strategy introduces a 
new set of problems related to factory 
inventory. Benjaafar is developing 
mathematical models that industries 
can use to manage their inventories ef-

ficiently and economically while pro
viding excellent customer service. 

Customer service is "the most im
portant performance measure in 
today's market,'' says graduate student 
Gurumurthi Suryanarayanan, who is 
studying how semiconductor manufac
turing companies deploy inventory in 
their supply chains. 

"These problems, if solved correctly, 
could save companies millions of dol
lars and significantly improve customer 
relationships,'' he says. 

In addition to production and logis
tics, the study of manufacturing sys
tems also examines a complex social 
system that includes workers, retailers, 
suppliers, and customers. 

In next-generation factories, work
ers will have to be as adaptable as the 
industries they work for, Benjaafar says. 
Workers will hold highly skilled multi
task jobs that will require computer 
proficiency, more supervisory responsi
bility, and the ability to adapt to factory 
reconfigurations and sophisticated 
equipment. 

The relationship between suppliers 
and their customers will be more coop
erative, and vendor-managed inventory, 
used now only by major manufacturers 
and retailers, will be the rule rather 

MANUFACTURING continues on page 29 ~ 
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Thanks to a new 

IT initiative, more and 

more students are gaining 

valuable experience 

through study abroad 

by Judy Woodward 
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0 
VER THE YEARS, MANY UNIVERSITY STUDENTS HAVE SPENT A 

portion of their college career studying abroad. Until recently, how
ever, IT students haven't been able to fit foreign study into a science
and-technology education. 

All that changed two years ago, when Michelle Cumming and staff 
of the University's Global Campus office began collaborating with IT to identify study
abroad programs with courses appropriate for science and engineering undergradu
ates that would also keep students' degree progress on track. Says Cumming, "In the 
past, there were lots of programs available to students at the University, but we didn't 
analyze their curricula to find ones that would match IT requirements:' 

Cumming thinks that study abroad is a smart move for IT students. "One thing 
we're hearing from industry;' she says, "is that they want their entry-level engineers to 
have had international experience. Students who study abroad are more prepared for 
the global economy. They can communicate more effectively across cultures and get a 
glimpse of the global marketplace. 



"Plus;· she adds, "once you enter the work 
force, you won't be able to really travel and get to 
know another part of the world in any depth .. .. 
And, of course, who wouldn't want to hike in the 
foothills of the Himalayas or learn to surf in Aus
tralia?" 

Cumming and her colleagues sorted through 
hundreds of study-abroad options. Last year, 26 
IT students took advantage of her research and 
spent part of the academic year at foreign insti
tutions in 16 countries. This year, more than 60 
IT undergraduates will be studying abroad. 

They all will face the same challenge-how to 
balance coursework with the cultural resources 
awaiting them outside the classroom. Each stu
dent discovers that education doesn't always 
happen in formal settings and that what they 
learn about other cultures may not be exactly 
what they expected. 

AARON HORNE 
When Aaron Horne (Computer Science '99) con
sidered studying abroad, the choice was easy. "IO. 
been interested in Japan since I first saw the 
Japanese anime film Vampire Hunter D;' says the 
22-year-old student from Apple Valley, Minneso
ta. "I didn't know much about Asia, but I 
thought-no, I was hoping-that the whole 
country would be oriented to electronics and 
computer games:' 

Horne selected a study-abroad program in 
Tokyo administered by the Institute of Interna
tional Education (IES) because it offered stu
dents the prospect of an internship with a Japan
ese company. When he landed an internship with 
a small Japanese firm specializing in computer 
graphics development, it was something of a 
dream come true. The company created anima
tion for Japanese TV commercials and was also 
designing short animation sequences for a not
yet-released version of the hugely popular video 
game Final Fantasy VIII. Horne thought a suc
cessful stay in Japan was a foregone conclusion. 

That was before he first experienced the cul
ture of the Japanese workplace. "Nobody talked 
to me the first day on the job;' he recalls ruefully. 
"It was a really distressing experience. At the end 
of that first day, I felt like I never wanted to go 
back:' 

Horne had just discovered-in the most 
painful way possible-one of the major differ
ences between American and Japanese corporate 
culture. In a country where frequent job shifts 
are frowned upon and many workers spend their 
entire career with one employer, the "Welcome 
Wagon" attitude toward new hires-a fixture of 
the typical American workplace-is unknown in 
Japan. 

Since his return from Japan, he's become a bit 
more objective about those first days at the com
pany. "It's really a most interesting thing, the way 
they ignore new people (in the Japanese business 
world]. They don't give you anything to do. The 
new person is supposed to figure out how to fit 
in. Sometimes you just have to try different 
things and see what works." 

Horne's adjustment was further com
plicated by his limited Japanese language 
skills. Although he'd studied with a tutor 
for several weeks beforehand, he was baf
fled by the difficulties of finding Japanese 
equivalents for the complex computer 
terminology he had to use on the job. 
Later he found out that his willingness to 
use Japanese had some unexpected con
sequences for communication. 

''One thing we're 

hearing from industry is 

that they want their 

entry-level engineers to 

have had international 
"No one ever spoke English to me;· he 

reports, "because I tried to speak Japan
ese first. Later I found out that some of 
them did speak English, but people won't 
let you know. They're embarrassed to 
speak English at work, because they don't 
want the other Japanese to hear them." 

experience. Students who 

study abroad are more 

prepared for the global 

Despite his difficult early days at the 
company, Horne persevered. Using his 
improving communication skills, he 
made himself useful as a liaison between 

economy. They can 

communicate more 

his Japanese company and an American 
software manufacturer. "They had ac
quired a new piece of (American-made] 
software. They needed to adapt it, but 
they couldn't figure out how to commu
nicate with the support staff back in the 
States:· 

effectively across 

cultures and get a 

glimpse of the global 

marketplace.'' 

Horne's internship was the core of his 
Japanese experience, but he also grew close to his 
Japanese host family. "They weren't really English 
speakers, but I communicated pretty well with 
drawing and my few words. Later, I talked to my 
host mom-she's a schoolteacher-about differ-
ences between America and Japan." 

Memories of those differences still make 
Horne laugh. "I was at a Japanese shrine when I 
was touring one day. There were vendors selling 
fish-on-a-stick. The fish weren't breaded at all; in 
fact, you could still see the eyes. But the kids 
were eating them, just as if they were corn dogs at 
the Minnesota State Fair. It looked so funny to 
me." 

Asked if he has any advice for other IT stu
dents planning to study abroad, Horne has a 
measured and thoughtful response. "It will be 
strange and scary at first, but things will get bet
ter. You'll figure things out. If I had it to do over 
again, I would try to talk to people even more." 
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Despite a shaky start, 
Aaron Horne success
fully adjusted to 
Japanese corporate 
culture and grew 
close to his host fami
ly during his time 

abroad. 

AARON REED 
When Aaron Reed (Mechanical Engineering '99) 
reminisces about his experiences studying 
abroad at Lancaster University in northern Eng
land, his memories seem to center on a humble 
kitchen rather than on the laboratory or the 
classroom. 

"The kitchen" was the combined dining room, 
debate hall, and social center for the 23 mostly 
British students with whom Reed lived in stu
dent housing during fall quarter 1998. Although 
the students shopped and cooked for themselves 
individually, they ate their meals together. "The 
people there made it a good time for me;· says 
Reed, who studied environmental engineering 
during his time in England. "I was impressed 
[with] how nice and easy it was to get along with 
all those people. They did a pretty good job of in
tegrating me into the group. I think British cul-
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ture is better at being all-inclusive than Ameri
can society:• 

Kitchen conversations ranged from the ever
present talk of "football " (what the British call 
soccer) to the results of the Minnesota guberna
torial election, which fascinated his fellow stu
dents. "They were kind of curious about Jesse 
Ventura;· recalls Reed dryly. "One of the British 
students even printed out an article from the 
Web about him and posted it on his door:· 

Interpreting the intricacies of American 
grassroots politics for his hosts was only one of 
the areas in which Reed confronted the contrasts 
between British and American life. 

There was also the matter of the plumbing. 
"Everything's different;' says Reed. "Even things 
that you never think of are different. The showers 
are different, the toilets flush differently. It was a 
real effort to learn to flush the toilet, and it took 
me a week to do it correctly." 

Reed also notes differences in the British style 
of teaching. "Here [at the University] we have lec
tures and recitations with a TA. At Lancaster, we 
had a small seminar once every two weeks with 
the professor. There wasn't just one assigned 
textbook but a reading list to choose from. That 
meant that in the seminar, often everyone had 
read something different. The British system al
lows you to concentrate your reading on one area 
you're really interested in, but you can't compare 
notes very easily with the other students that 
waY:' 

In many regards, the most memorable lessons 
of Reed's experience abroad took place outside 
the classroom. Reed, who grew up in the small 
Minnesota community of St. Anthony, says, "For 
my whole life, I'd had friends wherever I went. I'd 
grown up with the same people since kinder
garten. I'd always had somebody to fall back on. 
When I went abroad, it was completely the oppo
site. I didn't know anybody. I've always been fair
ly open and easy to get along with, but I hope I 
grew and became more accepting of differences 
[during my stay in Britain]:' 

MEREDITH MORMANN 
Whenever Meredith Mormann, a fifth-year sen
ior in civil engineering, felt the urge to go explor
ing during her year in Tunisia, she never had to 
worry about getting lost in the crowd. Mormann, 
from LaCrosse, Wisconsin, is tall, fair-skinned, 
and blonde. Among the dark-haired, dark
skinned inhabitants of Tunis, she couldn't have 
been more noticeable if she'd been wearing a 
neon sign that read "I am a foreigner:· 

As a young unmarried Western woman, Mor
mann attracted a lot of attention in the tradi
tionally male-centered North African nation-



not all of it was good. "Whenever you'd go out in 
public;' she remembers, "four or five men would 
attach themselves to you and 'say things'." Their 
comments made her occasionally regret her in
creasing understanding of Arabic. "In some 
ways;· she says, "it was easier in the beginning 
when I couldn't understand them." 

Mormann chalks up the occasional unpleas
ant encounter to cultural misunderstanding. 
"[The Tunisians] see American blockbuster films 
[filled] with sex and violence, and they think that 
American life is really like that;' she laughs. 

She's also quick to point out that the benefits 
of her year at the Bourguiba Institute in Tunis far 
outweighed its drawbacks. ''I'm really happy I 
went to Tunisia;' she says. "It's a stable country 
politically, but still it gave me the experience of 
the Third World. I was really impressed with the 
country. It's small, but it has the ocean and 
mountains and the desert:' 

Although she wasn't able to take courses in 
her major field during her time there, Mormann 
refuses to see that as a negative experience. "Ed
ucation is so much bigger than just your field. I 
studied French and Arabic in Tunisia, and I hope 
that will be useful someday if I work with an in
ternational firm;· she says. She'd like to return to 
Tunisia someday as a civil engineer. "Tunisia;' 
she says, "wants to become a modern society 
technologically, and they can use some help:' 

Mormann says she thinks she began to see the 
world through Tunisian eyes during her stay, 
thanks to the two families who befriended her, 
housed her, and helped guide her through the 
maze of Tunisian customs and traditions. They 
also helped her overcome some of her typical 
Midwestern reserve. "We have much more of a 
personal space boundary [in the Midwest]. Peo
ple are more reserved, especially in Minnesota. 
[In Tunisia], if you get lost, somebody will walk you 
all the way to where you're going. That doesn't hap
pen here:' 

Sometimes her new perspective put her 
squarely at odds with American foreign policy. 
"During the U.S. air raids on Iraq [in December 
1998], I was pretty disgusted with America;· she 
says. "Tunisia sees the U.S. as a bully because 
America takes control all over the world. You see 
a different side of what's going on outside of the 
u.s:· 

She also developed a tolerant approach to cer
tain aspects of Tunisian life that might have 
maddened many time-conscious Americans. 
Asked to describe the funniest part of her expe
rience abroad, she talked about her encounters 
with Tunisia's official bureaucracy. "There was 
the relaxed way they approached things. You 
can't expect to get anything done in less than a 

week. Either the guy is giving you some little 
piece of scratch paper to take to some other of
fice, or the guy you need isn't there at all, or the 
office is closed. Even the taxi drivers sometimes 
will just get out and have coffee for an hour, and 
the people in the taxi just have to wait for them;' 
she laughs. 

Her tolerant attitude and good humor indi
cate that Mormann may well have discovered a 
secret to doing business in the Third World that 
will be at least as valuable to her future success 
as her civil engineering degree or her command 
of French and Arabic. Mormann has learned how 
to feel at home in another world. 

Some people might say that's the whole point 
of studying abroad. 

FOR MORE INFORMATION see www.umabroad.umn.edu. 

After a year In 

Tunisia, Meredith 

Mormann gained a 

new perspective on 

the world and 

learned how to feel 

at home In another 

culture. 
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Members of the Concrete Canoe Team design an unconventional watercraft, 

but competition judges torpedo their hopes for a winning entry 

S 
LEEK, BUOYANT, AND 

swift-that's how civil 
engineering student 
Travis Arndt would de
scribe the Wanana-Lua, 

an innovative canoe made of an im
probable substance-concrete. 

Yet a student group led by Arndt 
magically transformed the dense gray 
substance into a trim, lightweight craft 
that skimmed across the water with 
yacht-like ease during last spring's con
crete canoe competition. 

Established in 1988 by the American 
Society of Civil Engineers and corporate 
sponsor Master Builders, Inc., the com
petition pits collegiate teams against 
each other in regional and national con
tests. The University's team has won its 
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regional division title nine times out of 
the 12 years it has participated in the 
event. 

This year, the University team felt 
confident that the Wanana-Lua's 
unique design would boost its scores 
and performance. The canoe, which re
sembles two parallel maroon skis con
nected by square platforms, weighs 
only 120 pounds. 

But instead of winning accolades and 
awards, the Wanana-Lua lost points when 
contest officials ruled that its double
hulled design did not meet the specifica
tions of a traditional canoe. 

The team's saga began last October, 
when a group of 10 students gathered to 
plan for the annual competition. The 
competition is open to any interested 

BY NICHOL NELSON 

student, but most team participants 
were civil engineering students, says 
Arndt. 

The students were determined to 
improve upon last year's model, the 
Power Loon, which lacked agility be
cause of its long, thin construction. Ac
cording to Arndt, basic physics dictates 
that long, narrow boats will be faster, 
while shorter canoes turn with more 
agility. The challenge lies in designing a 
boat with the perfect balance of speed 
and agility. 

The team explored unconventional 
means of stabilizing the canoe, includ
ing the addition of a hollow extension 
much like an outrigger or a motorcycle 
sidecar. Ultimately, however, they decid
ed that a dual-hull design would im-





prove the canoe's maneuverability and 
could easily accommodate the four 
paddles required for a new four-person 
race. 

After consulting contest rules, the 
students felt certain that the Wanana
Lua's radical dual hull complied with 
the competition's design specifications. 
Hull designs are unrestricted, says 
Arndt, who maintains that "nothing in 
the rules says you have to have one hull:' 
He cites a dictionary entry that defines 
a canoe as "a light, long, narrow boat 
propelled by paddles." 

As news of the innovative design 
spread, team membership jumped to 
25, an increase that Arndt attributes to 
the creative challenges presented by 
canoe's design. 

THE TEAM BEGAN CONSTRUCTION 

last fall. Creating a canoe out of con
crete is no small feat, nor is it cheap. 
The Wanana-Lua cost nearly $75,000, 
including the value of donated materi
als, equipment, and labor. 

Using a "sandwich system;· the stu
dents layered foam, fiberglass bug 
screen, and concrete to create two 
strong 16-inch-wide by 21-foot-long 
hulls whose thickness ranged from .043 
to .43 of an inch. 

Last spring, the team began the 
painstaking construction process with 
a paper sketch that was later trans
formed into a CAD drawing. With the 
drawing as a model, the team used a 
CAD-controlled gantry mill to produce 
a high-density polyurethane foam mold 
that was sanded and sealed to produce 
an extremely smooth surface. Next, 
they overlaid the foam mold with fiber
glass coating to create a durable mold 
that would be used to construct each of 
the canoe's components. Then it was 
time to place the concrete. 

The perfect concrete mix must be 
flexible, fine-grained, and workable. 
Contest rules dictate that 75 percent of 
the concrete must be Portland cement, 
and team members also had to find just 
the right balance of super-fine glass
bead aggregate and epoxy resin to make 
the Wanana-Lua durable yet flexible. 
The concrete is used to bind the layers 
of foam and fine-mesh screen together. 
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Placing and forming the concrete re
quired eight hours per hull. 

Finally, the team sealed each compo
nent in blue protective plastic and let 
the concrete cure for four days. After 
being sanded and sealed one last time, 
the canoe received a coat of brilliant 
maroon paint and gold lettering. 

WITH CONSTRUCTION BEHIND THEM, 

on Aprill7 the students headed for the 
regional competition in Platteville, Wis
consin, confident that the Wanana-Lua 
would uphold the University's winning 
record. But they also knew that they 

would face some very determined ri
vals. 

"We were the ones they were gun
ning for;· says Arndt. 

However, the judges would hand the 
team its greatest challenge. 

The Committee on National Con
crete Canoe Competitions (CNCCC), 
writes the rules, guides the regional 
contests, and also oversees the national 
competition. Each team is judged on 
the basis of five categories: a paper ex
plaining the canoe's construction, a 
five-minute presentation, a display, a 
series of races, and the final product. 



The races account for about 40 percent 
of a team's score. 

The Wanana-Lua's unconventional 
design caused some confusion among 
the judges, so one official called a 
CNCCC committee member for advice. 

Committee co-chair Eli zabeth 
Sparkman says, "The limited informa
tion given over the phone regarding the 
design sounded [like it was] that of a 
catamaran, which the CNCCC ac
knowledged would be an illegal design 
under the current set of rules:' 

Based on the committee's advice, 
Sparkman says, the judges gave the 
University team a 50-point penalty in 
the final product category, a decision 
that startled even the University's com
petitors. Final scores put the University 
in third place behind South Dakota 
State University and the University of 
Iowa. 

Convinced that their canoe did 
comply with design regulations, team 
members appealed to the CNCCC via 
numerous e-mail messages. After con
ducting extensive research on water
craft design, civil engineering senior 
Katherine MacDonald wrote a letter to 
the committee in which she argued 
that the Wanana-Lua could not be con
sidered a catamaran because it lacked a 
sail and rudder. 

MacDonald's persistence was re
warded when the committee eventually 
reversed its decision and removed the 
penalty. Although CNCCC can't over
ride the decisions of regional judges, 
the committee agreed that the Univer
sity team could compete nationally if 
the additional points were enough to 
move the team to first place. However, 
the adjusted score only shifted the Uni
versity team to second place. 

Despite the end result, team mem
bers say they don't regret taking a 
chance on the boat's design. In fac t, the 
team believes there is no such thing as 
being "too innovative:' 

"We got a lot of people involved;' 
Arndt says. "That's what this is about, 
getting more people involved, more 
people learning:' 

FOR MORE INFORMATION see www.ce.umn.edu. 

Manufacturing 
continued from page 21 

than the exception. 
Aided by widespread use of the Internet, profound changes in manufactur

ing, distribution, and retail trade will also change the way factories are designed 
and managed, says Benjaafar. He and his group plan to be at the forefront of 
those changes, working to enhance the efficiency and productivity of tomor
row's factories. 

AFTER SEVERAL YEARS OF BUDGET CUTS AND THE LOSS OF FACULTY MEM

bers, the industrial engineering division changed its research focus two years 
ago. Faculty members decided to channel the program's resources into manu
facturing systems and logistics as a way to attract new researchers and to ex
pand the division's academic programs. 

The change has paid off. The industrial engi
neering division has attracted some of the field's 
top researchers. Assistant Professor Caroline 
Hayes, who holds a Ph.D. in robotics from Carnegie 
Mellon University, joined the division in 1998. Her 
research studies intelligent decision support tools 
that assist in complex engineering tasks, such as 
design, manufacturing, and military planning. 

This fall , two new faculty members joined the 
division. Diwakar Gupta, former associate profes
sor at Michael G. DeGroote School of Business at 
McMaster University in Ontario, Canada, and William C. Cooper, who recently 
received his doctorate from Georgia Institute of Technology, will enhance in
dustrial engineering research and academic programs. 

"I am very bullish about the future of the IE program at the University of Min
nesota;' says Gupta, who holds a Ph.D. in management sciences from the Uni
versity of Waterloo, Ontario. "With the recent hiring of core faculty, it is possi
ble to offer a vibrant graduate program that will be sought-after by students 
from all the world:' 

The division has already developed innovative academic curricula. Beginning 
this fall, the program offers a combined five-year bachelor of mechanical engi
neering and master of industrial engineering degree. The new degree features a 
streamlined admissions process from the undergraduate to the graduate pro
gram. Students will achieve graduate student status by their fourth year, making 
them eligible for research and teaching assistantships and graduate credit for 
coursework. 

Now in its third year, the master's program in manufacturing systems has en
rolled 30 new students, doubling last year's figures. Developed in response to the 
state's increased demand for industrial and manufacturing engineers, the pro
gram is designed for professional engineers who want to further their education 
in the field of manufacturing and gain systems management skills. 

Although the program is still relatively small, its dynamic young faculty is re
sponsible for the program's substantial growth over the last two years, according 
to department head Peter McMurry. 

McMurry credits Benjaafar with playing a key role in attracting new re
searchers to the department. "He has been a very energetic and productive 
young faculty member;' McMurry says, "and we've benefited a great deal from 
that:' 

FOR MORE INFORMATION see www.me.umn.edu. 
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A cavernous new research facility deep inside 

Soudan Underground Mine State Park may help 

physicists understand the building blocks of the universe 

UNIVERSITY PHYSICIST EARL PETERSON WOULD 

seem an unlikely regular passenger on the rick-

ety, claustrophobic elevator that takes tourists a 

half-mile below the earth's surface at the Soudan 

Underground Mine State Park, located on Min-

nesota's Iron Range. One scorching day last June, 

when 50-degree temperatures at the mine's 23rd 

level were a relief, Peterson led an international 

group of physicists into the mine shaft with the 

zeal and deftness of a professional tour guide. 

Peterson, who has spent a lot of time in the mine 

Tour guide John Korpi (right) entertains a 

young visitor at the Soudan Underground 

Mine State Park. Korpi has worked at the 

mine for 20 years. 

story by Jennifer Niemela 
photos by Jonathan Chapman 
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over the past decade and a half, says he 
was eager to show his colleagues the 
model for the $56 million project now 
underway at the Soudan Underground 
Research Site, a unique physics labora
tory operated by the School of Physics 
and Astronomy. Given the possibility 
that the project might help him and a 
cadre of other high-energy physicists 
figure out what the universe is made of, 
Peterson's enthusiasm seems warrant
ed. 

Although anyone whds studied high 
school science knows what protons, 
neutrons, and electrons are, their sister 
particles-electron neutrinos, muon 
neutrinos, and tau neutrinos-aren't as 
familiar to most people. They're all part 
of the Standard Model of Elementary 
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Particles and Forces-the building 
blocks of the universe. However, re
searchers now suspect that the model's 
accepted theory about neutrinos-that 
they don't have mass-is wrong. And 
Peterson, deep in the Soudan mine, is 
exploring the possibility that neutrinos 
may account for some of the universe's 
undefined invisible matter. 

"We're trying to figure out how the 
universe works;' Peterson says. "This 
could be in all the textbooks [some
day]." 

The existence of neutrinos was first 
postulated in the 1930s, when Austrian 
physicist Wolfgang Pauli observed that 
some of a neutron's original energy and 
momentum apparently vanished after 
it transformed into a proton and elec-



tron. Pauli proposed the existence of 
the neutrino, an uncharged particle 
with virtually no mass that did not in
teract readily with other particles. How
ever, Pauli's hypothesis begged the 
question: If electrons, neutrons, and 
protons were measured by their mass 
and detectable by their interactions 
with one another, then how could neu
trinos be measured? 

That question was answered in the 
early 1950s, when researchers at a nu
clear power reactor first confirmed the 
existence of the electron neutrino. Sub
sequent research discovered two other 
types, muon and tau neutrinos. Later 
on, other experiments determined that 
the varieties of neutrinos occurring 
naturally in cosmic rays were present in 
an unexpected ratio. Researchers had 
expected to find twice as many muon 
neutrinos as electron neutrinos and vir
tually no tau neutrinos. In fact, the ac
tual ratio was 1.2 muon neutrinos to 
every electron neutrino. 

"There was something funny going 
on with neutrinos;' Peterson says. 

Scientists speculated that muon 
neutrinos had changed-or oscillat
ed-into electron or tau neutrinos. If 
neutrinos can change from one type to 
another, then they do have mass and 
can interact. And if neutrinos have 
mass, they may account for some of the 
"dark matter" that many scientists be
lieve may have affected the evolution of 
the universe. 

As Peterson notes wryly, this new 

hypothesis requires "additions and re
finements" to the current standard 
model. Scientists are seeking faster and 
more effective ways to measure the 
mass of neutrinos and the ratios of the 
three neutrino varieties. 

Until now, however, the method of 
measuring neutrino ratios has been ag
onizingly slow. The Soudan 2 detector 
houses a thousand tons of corrugated 
metal sheets in a football field-sized 
cavern on its 27th level. Approximately 
every three days, a neutrino will zip 
through a half-mile of greenstone rock 
to the metal sheets, where it's meas
ured. That's a rate of only about 100 
neutrino interactions per year. 

"It's like bird-watching;' Peterson 
says. 

But with $56 million in funding from 
various sources, including the U.S. De
partment of Energy (DOE) and the Uni
versity, Peterson and a group of high
energy physicists are planning a project 
that will speed data collection to a rate 
of about one interaction every 20 min
utes. The project, Main Injector Neutri
no Oscillation Search (MINOS), could 
change how scientists view the uni
verse. 

Using a special particle accelerator 
called the Main Injector, researchers at 
the Fermi National Accelerator Labora
tory (Fermilab) near Chicago will shoot 
a controlled beam of muon neutrinos 
450 miles through the ground to the 
Soudan laboratory. As the neutrinos 
pass through two Soudan detector 
units called supermodules, light gener
ated by the interactions will travel 
through fiber-optic cable to computers. 
MINOS physicists at the Soudan Jab will 
check to see if all the muon neutrinos 
arrived or if some of them oscillated 
into other types of neutrinos en route. 
Equipped with the MINOS data, scien
tists will be one step closer to determin
ing the mass of neutrinos and, ulti
mately, their contribution to the total 
mass of the universe. 

On June 20, Soudan laboratory re
searchers and officials from the Univer
sity, state agencies, Fermilab, and the 
DOE attended groundbreaking cere
monies for a new underground cavern 
designed for the MINOS project. Con
nected to the existing Soudan 2labora
tory, the cavern will house a high-reso-

lution detector and the new MINOS de
tector, which will be oriented toward 
Fermilab. 

From the 1880s to the 1960s, the 
Soudan mine was considered the Cadil
lac of underground iron ore mines, 
boasting a stellar safety record of only 
nine fatalities during its eight decades 
of operation. Its elevator carried miners 
a half-mile underground in less than 
three minutes. 

When the iron mining industry 
plummeted into a severe depression 
during the 1960s, the mine shut down, 
sending the Tower-Soudan-Ely area 
into an economic tailspin. In 1963, U.S. 
Steel Corporation donated the mine to 
the state, which preserved the national 
historic site as an educational facility 
and a state park. The Soudan state park 
first offered tours in 1965 and now at
tracts about 35,000 visitors annually. 

Since the early 1980s, the mine has 
also attracted physics researchers to the 
Soudan laboratory, one of only a few 
such laboratories in the world. An ideal 
site for underground physics experi
ments, the mine shields the highly sen-

sitive energy detectors from cosmic 
rays. Its greenstone rock emits virtually 
no radioactive particles that might 
cause problems with the experiments 
and protects the lab from high-energy 
interference from the earth's surface. 
The mine's manual elevator system pro
vides a convenient transportation sys
tem for researchers. Unlike other aban
doned underground iron ore mines that 
fill with water after operations cease, 
the Soudan mine has remained dry be
cause the state park system continu
ously operates the pumping system. 

The scientists and researchers who 
converge on the Iron Range each sum-
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mer for a weeklong conference have a 
high regard for the area and its resi
dents. In June, project members held a 
public information meeting and recep
tion at Vermilion Community College 
in Ely to discuss the MINOS project and 
its benefits for the region. 

"We're interested in having people 
interested in what we're doing;' says 
Richard Milburn, a physicist from Tufts 
University who's been involved in the 
Soudan experiments since the early 
1980s. "If people care about where we 
come from and where we're going, 
they'll be interested in this research:' 

Drawings and diagrams of the 
MINOS detector model, glued to tag
board and displayed on tables outside 
the college auditorium, gave the recep
tion a science-fair ambiance. The re
searchers, looking decidedly Range-ish 
in flannel shirts and jeans, ate cookies 
and sipped lemonade from paper cups 
as they mingled with local residents 
and politicians. During the presenta
tion, the scientists repeatedly thanked 
the audience for welcoming them into 
the community and for allowing them 
to use the mine for their research. 

Keeping the public informed about 
what's happening in their mine is im
portant, Peterson says. When the 
Soudan 2 experiments first began in the 
early 1980s, some wary Iron Rangers 
who'd experienced the Cold War era 
suspected the University of conducting 
nuclear tests in the mine. Only after re
searchers held informational meetings 
did local residents feel at ease with the 
project and the scientists in their midst. 

Besides, Peterson says, taxpayers are 
financing the experiments, so they're 
entitled to know what's going on. 

"This costs a lot of money, and the 
public pays for it;' he says. "They have a 
right to know what we're doing. And 
we're proud of it." 

The researchers expect that their 
work will contribute economically to 
the region as well, including local busi
nesses that supply tools and supplies, 
and local workers who provide the labor 
needed to maintain the project. Re
searchers estimate that during the two 
decades they will have worked in the 
mine-from the early 1980s to the early 
2000s-they will have spent about $20.7 
million in the region. The bulk of the 

spending will occur in 2001, when the 
project nears completion. 

Area residents who attended the 
June meeting were enthusiastic about 
the prospect of more jobs for the region, 
which has struggled to become more 
economically diverse ever since the 
1960s. Local politicians wanted to be 
sure the area continues to benefit eco
nomically after the project ends some
time during the next few years. 

"It sounds like it'll have great finan
cial impact on the region;· says St. Louis 
County commissioner JoAnne Fay, who 
attended the presentation. "But I want 
to look closely at it to see that the fruits 
of our labor will pay off in the long run." 

Indeed, the economic impact on 

northeastern Minnesota isn't the only 
financial concern shared by Peterson 
and his colleagues. A researcher by pro
fession, Peterson has had to don a fund
raising hat over the past few years to se
cure more money for the MINOS 
project, funding that finally came 
through in November. 

Researchers acknowledge that the 
MINOS project as yet has no practical 
application. But, Peterson says, most 
people realize that basic research even
tually leads to more tangible outcomes, 
adding, "everybody understands you 
can't have applied science without basic 
science." 

FOR MORE INFORMATION see www.hep.umn.edu. 
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McKNIGHT 

Seven IT faculty 

members are among 

the extraordinary 

teachers and 

researchers honored 

with 1999 McKnight 

professorships 
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ANYONE WHO HAS RESEARCHED THE 

comparative ratings of colleges or graduate 

programs knows that the presence of a dis tin

guished faculty characterizes the best institu

tions and programs. Looking backward, no

table college alumni frequently reminisce 

about the remarkable professor who influ

enced the choice of a career or the teacher 

who evoked the determination to master a de

manding subject. Leaving the comfort of fa

miliar surroundings, a brilliant young scientist 

will move across the country for the chance to 

collaborate with other gifted researchers. 



More than any other single factor, the 
caliber of its facul ty determines the 
quality of the University and the stu
dent experience. Just as their work and 
reputation enhance the institution, 
professors influence the course of indi
vidual lives through their enthusiasm, 
intellectual rigor, dedication, and ex
ample. 

In partnership with The McKnight 
Foundation, the University has estab
lished two programs that honor the 
achievements of superlative faculty and 
provide financial support for their fu
ture contributions. 

Although IT professors represent 
only 12.7 percent of the University's 
3,000 full-time faculty, as a group they 
have received a disproportionate share 
of the McKnight honors. 

Created in 1987, the McKnight 
Land-Grant Professorship program re
wards the University's most promising 
junior faculty members with a two
year, $50,000 research grant. Since its 
inception, the program has recognized 
107 assistant and associate professors, 
including 51 members of the IT facul
ty-48 percent of the professorships 
awarded since the program began. 

The Distinguished McKnight Uni
versity Professorship program, devel-
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oped in 1995, provides a five-year, 
$100,000 research grant to outstanding 
mid-career faculty. Recipients are hon
ored with the title Distinguished 
McKnight University Professor, which 
they retain as long as they remain at the 
University. 

Winners are chosen on the merit of 
their scholarly achievements, their po
tential for greater contributions to their 
field, and the extent to which their work 
has brought greater distinction to the 
University. Other selection criteria in
clude the quality of their teaching, advis
ing, and community service. Over the 
past four years, nine tenured IT faculty 
members have earned this prestigious 
honor, one-third of the total professor
ships awarded. 

"The Distinguished McKnight Uni
versity Professorship reflects the Uni
versity's commitment to its faculty with 
respect to recognizing scholarship, ef
fort, and dedication to the University's 
mission;· says Professor Michael Ward, 
one of seven IT faculty members hon
ored by the program this year. "It has a 
very positive impact on the faculty." 

FOR MORE INFORMATION see www.grad.umn.edu. 

MICHAEL WARD: 

Engineering 
crystalline 
structures 
BY PAUL SORENSON 

WHEN PHARMACEUTICAL RESEARCH

ers at Eli Lilly developed new, slow-act
ing forms of insulin for treating dia
betes, they knew the new variants 
behaved differently in the bloodstream, 
but couldn't explain why. 

That challenge fell to Michael Ward, 
professor of chemical engineering and 
materials science, whose pioneering 
work has shaped the way researchers 
approach the study of crystal growth 
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and crystal engineering. 
Although most people associate 

crystals with mineral formations like 
quartz, crystalline structures-mole
cules that are assembled into two-di
mensional or three-dimensional geo
metric patterns-often occur in 
organic compounds like insulin and 
other hormones. These tiny organic 
crystals are the focus of Ward's re
search. 

Insulin typically forms tiny hexago
nal crystals composed of protein sheets 
no thicker than a single molecule. The 
rate at which these crystals dissolve in 
the bloodstream can determine the rate 
at which the insulin is delivered to re
ceptors that activate glucose metabo
lism. New forms of insulin that act 
more quickly or slowly may help physi
cians treat diabetics more effectively. 

Using an atomic force microscope, 
Ward and former graduate student 
Christopher Yip, now a faculty member 
at the University of Toronto, examined 
insulin at the near-molecular level. 
They characterized the structure and 
crystallization behavior of insulin, then 
joined forces with Eli Lilly to relate their 
observations to the pharmacokinetic 
activity of insulin and its new variants. 

"We were able to look at the actual 
crystal growth and dissolution process
es in real time under conditions that 
simulated the physiological environ
ment;' he says. "Then we determined 
the influence of protein structure on 
those processes:· 

In creating the new variants, phar
maceutical researchers had used re
combinant engineering to swap two 
amino acids in the insulin molecule. 

"Simply swapping two amino acids 
in the protein sequence completely 
changes the crystallization chemistrY:' 
says Ward. 

In one variant, the altered protein 
sequence caused doughnut-shaped in
sulin aggregates to stack on top of one 
another in a tube-like structure. (Natur
al insulin aggregates assemble in side
by-side formations.) The crystal shapes 
formed by the tube-like aggregates pre
vented the fast dissolution of the in
sulin variant, which accounted for its 
slow release in the bloodstream. 

Ward and his research team are 

working to develop flexible 

organic crystals that can 

accommodate interchangeable 

"molecular Tinkertoys" and still 

retain a desirable crystalline 

architecture. 

Ward's insulin research is part of an 
overall effort to better understand how 
molecules assemble themselves into 
crystalline structures. He hopes to de
velop a set of principles that will even
tually help researchers guide the assem
bly of molecules into preordained solid
state structures whose material proper
ties can be manipulated easily. 

"Molecules are like Tinkertoys;· ex
plains Ward, "and you need to arrange 
them in specific ways to build struc
tures that are suitable for a particular 
purpose. 

"However, molecular assembly
whether you use two-dimensional crys
tals on a surface or three-dimensional 
crystals in solution-is controlled by 
interactions that are generally very dif
ficult to predict and to control." 



As a result, researchers who change 
the structure of individual molecules in 
an attempt to manipulate solid-state 
properties may inadvertently alter how 
the molecules assemble into crystals. 

In a related project, Ward and his re
search team are working to develop 
flexible organic crystals that can ac
commodate interchangeable "molecu
lar Tinkertoys" and still retain a desir
able crystalline architecture. These 
"Tinkertoys" are designed to form open 
frameworks with large internal cavities 
or pores that can trap molecules selec
tively. 

"The fascinating thing is that this 
framework is not formed without the 
presence of a molecule we call a 'guest; 
which fits inside the pores like a glove;· 
he adds. "If you add an appropriate 
guest molecule to a solution containing 
the framework components, the guest 
will 'template' the assembly of the entire 
crystal:' 

Moreover, explains Ward, the tem
plate adapts to different guests. 

"If you have a small guest molecule, 
the template creates a crystalline archi
tecture with small pores. Larger mole
cules will create a more open frame
work having the same composition but 
a different structure. The ability to con
trol this architecture is a unique exam
ple of molecular crystal engineering:· 

The "trapping" function of this new 
material may eventually help re
searchers carry out chemical separa
tions-like the isolation of certain mol
ecules with pharmaceutical properties. 

"Using these frameworks to do sepa
rations spans three different disci
plines;· says Ward. "It uses chemistry to 
make new materials to do chemical en
gineering." 

That application has tremendous 
commercial potential, says Ward, but 
it's not the only possibility. 

The crystal lattices can also control 
how trapped molecules organize-for 
example, how they organize dye mole
cules and metal ions in the frame
works-generating material with po
tential applications in magnetics and 
optoelectronics. 

Ward is reluctant to speculate about 
more remote applications. "We prima
rily generate information, not devices;· 
he says. "Hopefully, we can provide the 
scientific and engineering community, 
including companies, with new ideas 
for materials design:· 

Fostering research partnerships 
with industry is also an important part 
of Ward's role as director ofiT's Materi
als Research in Science and Engineer
ing Center. The interdisciplinary center, 
created in 1998 with funding from the 
National Science Foundation, supports 
research in microstructured polymers, 
artificial tissues, magnetic heterostruc
tures and porous materials. 

Ward and his colleagues at the cen
ter are also working with other four
year colleges to raise awareness of ma
terials science. 

"We're trying to get materials sci
ence concepts more integrated into the 
core curricula of biology, chemistry, and 
physics;· he says. "If we can expose stu
dents to these concepts earlier, they 
may better understand how materials 
science is woven into those subjects." 

Despite his new responsibilities, 
Ward plans to continue teaching and 
mentoring students. "It's a juggling act, 
but I don't want to withdraw from 
teaching. That's why I came to the Uni
versity:' 

FOR MORE INFORMATION see www.mrsec.umn.edu. 

HUNG-WEN LIU: 

Enhancing 
biological 
products 
BY ROBIN HUIRAS 

WHEN CHEMISTRY PROFESSOR HUNG

Wen Liu was younger and had more 
time on his hands, he used to build 
model airplanes, configuring miniature 
pieces into perfect replicas of real air
craft. Through careful construction he 
could understand the mechanics of a 
large plane, replicate it, and even alter 
the model to suit his purposes. 

Liu no longer has much time for his 
hobby, but he still configures and repli
cates models-Mother Nature's models, 
that is. Now he spends most of his time 
studying the catalysis of enzymes, the 
biosynthesis of natural products, and 
the regulation of protein functions. 
Using genes and enzymes as his model
ing components, Liu is working to alter 
and improve natural products with bio
logical activity, such as antibiotics. 

As a Distinguished McKnight Uni
versity Professor, Liu will receive 
$100,000 over five years to support his 
research efforts. Liu received the covet
ed award for his accomplishments as a 
University faculty member, an honor 
endorsed by his colleagues in the chem
istry department. He says his family 
and associates have been very support
ive, encouraging him to pursue what he 
enjoys. 

"I alone couldn't have accomplished 
the achievements recognized by the 
award;' Liu says. "In fact, I owe this 
award to my coworkers in the laborato
ry and to years of hard work by my ded
icated graduate students and postdoc
toral associates." 

With the McKnight grant and sup
port from the National Institutes of 
Health, he has the financial support 
necessary to continue and possibly to 
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expand his research. 
"He is a very excellent critical 

thinker and outstanding experimental
ist, and he's very deserving of the Mc
Knight professorship;' says David Sher
man, University microbiology professor 
and Liu's frequent collaborator. Sher
man first met Liu 20 years ago at Co
lumbia University, when they were 
graduate students in the chemistry de
partment. 

Liu, whose research activities satisfy 
his intense creative drive, says one of 
his goals is to find a lead compound, a 
new chemical with bacteria-fighting 
potential. 

After studying the fundamental 
mechanistic properties involved in the 
synthesis of a specific natural prod-
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After studying the fundamental mechanistic properties involved in the 

synthesis of a specific natural product-an antibiotic, for example-

Liu can manipulate the "machinery" of the producing organism and 

generate new molecules that may demonstrate novel bioactivity. 

uct-an antibiotic, for example-Liu 
and his team can manipulate the "ma
chinery" of the producing organism and 
generate new molecules that may 
demonstrate novel bioactivity. 

"By simply changing the way it is 
made, we can alter the structure of the 
natural product and possibly generate 
new or improved activity;' Liu explains. 
"For example, resistant bacteria that 
are immune to currently available an-

tibiotics have never encountered these 
new compounds before, so their mode 
of resistance may not work, leaving 
them vulnerable." 

The first step is to study the func
tions and catalysts of enzymes that 
manufacture antibiotics from simple 
molecules. Once the researchers deter
mine how and why a reaction occurs, 
the team can then mimic or change it. 

The researchers also examine the 
overall pathways of natural product 
biosynthesis-how plants and microor
ganisms produce secondary metabo
lites. "You can always learn a lesson 
from Mother Nature, and as a chemist, 
Mother Nature is much better;' Liu says. 

Once the biosynthetic pathway is es
tablished, Liu and his coworkers at
tempt to manipulate it in various ways. 
"You can manipulate the biosynthetic 
machinery at the genetic level, you can 
shut down certain steps by turning off 
specific genes, or shuffle the biosyn
thetic genes with others, to construct 
hybrid gene clusters and create new 
compounds;' Liu says. "It's qujte excit
ing-you don't even have to do chem
istry anymore. We try to use nature's 
biosynthetic machinery, modify it, and 
produce a new compound:' 

He explains that the ability to create 
tailor-made compounds is one of the 
last steps in a long process, one that de
mands training in various disciplines. 
Liu's complex research requires knowl
edge of organic chemistry, molecular 
biology, mechanistic enzymology, 
biosynthesis of natural products, and 
protein regulation-areas that Liu has 
been studying ever since he arrived at 
the University 15 years ago. 

"The unique problems we address 
are at the interface of chemistry and bi
ology;' says Liu, who began his training 
in the United States 23 years ago at Co
lumbia. Liu continued his postdoctoral 
work at MIT, where he developed some 



of the research interests he continues to 
pursue today. 

"I wanted to carry on my independ
ent research after MIT. I always wanted 
to be a professor, so I responded to 
some ads and applied for academic po
sitions. I got a few offers, but consid
ered Minnesota to be the best for me to 
carry out what I wanted to do. The 
salary was the lowest;' Liu says with a 
laugh, "but the reason I chose it was be
cause the chemistry department here 
had an excellent faculty and a lot of po
tential." 

Financed by the McKnight grant, the 
third phase of Liu's research project will 
investigate the regulation of protein 
function in nature. According to Liu, 
many proteins must be activated, much 
like turning on a switch. By under
standing how nature regulates the acti
vation, researchers hope to gain the 
ability to turn a protein "on" or "off" at 
will. 

"There are many interesting and 
amazing things to learn when you study 
those biological systems, especially pro
teins which have catalytic activity. Our 
challenge is to use what we learn to de
velop a strategy to control or mimic the 
natural bioprocesses;· Liu says. 

His research also examines the de
sign and synthesis of enzyme in
hibitors. He identifies proteins essential 
to human health, thoroughly studies 
their mechanisms, and then develops 
specific compounds to control them. 

To illustrate how this strategy can 
ultimately advance the treatment of 
disease, Liu uses the example of his re
search in the metabolism of fatty acids. 
A vital process involving several en
zymes, the metabolism of fatty acids 
produces much of the energy needed by 
human beings, but it is also closely 
linked to Type II diabetes. If researchers 
can learn how natural metabolism 
works-including the enzyme process
es and the functions of the specific pro
teins involved-then it will be possible 
to manipulate the enzymes' functions 
precisely, thereby controlling the dis
ease. 

"If the properties of the target en
zyme are known in detail, we can de
sign a more efficient drug;· Liu says. 

Liu's University research does not in
clude drug development, but he says 
he'll be very satisfied if he can discover 
a lead that eventually results in a new 
drug. 

With that goal in mind, he and Sher
man recently co-founded Midwest Mol
ecular Incorporated, a drug-and-mate
rials-discovery company that will give 
Liu the resources necessary to pursue 
the development of disease-preventive 
drugs. 

But his cutting-edge research is only 

part of the reason why Liu enjoys his 
work at the University. He says that 
teaching gives him the greatest satisfac
tion. 

"Educating these students is a very 
important and exciting responsibility;' 
says Liu, who teaches undergraduate 
and graduate chemistry students. ':After 
all, they will be the ones to continue the 
discoveries and take the technology to 
the next level." 

He adds, "Being a professor is a great 
opportunity and a great profession. I 
really enjoy it, and if I had to do it over 
again, I would choose the same path." 

FOR MORE INFORMATION see www.chem.umn.edu. 

DAVID PUI: 

Particle 
technology 

• pioneer 
BY JAMES MARTYKA 

PROFESSOR DAVID PUI INSISTS THAT 

it's the little things in life that matter. 
Pui , director of the University of 

Minnesota's Particle Technology Labo
ratory and a Distinguished McKnight 
University Professor, loves to recall how 
a secretary once told him that he was 
selling something that people couldn't 
see. "She's right;' he laughs. "Particle re
search deals with things that are invisi
ble to the naked eye:· 

Pui 's passions-nanoparticles and 
nanotechnology-have recently gar
nered a lot of national attention. Ac
cording to experts, the study of micro
scopic materials, devices, and systems 
that are measured on a scale of 
nanometers-billionths of a meter-
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could lead to advances in materials, 
manufacturing, medicine, electronics, 
energy, and many other fields. 

Pui agrees. "Nanotechnology has the 
potential of starting the next industrial 
revolution;' he says. 

For example, he says, 60 percent of 
new drugs discovered by the pharma
ceutical industry cannot be used be
cause they won't dissolve in the blood
stream. "However, if you convert these 
types of medicines to nanoscale parti
cles, the body can absorb them. The 
bioavailability of nanocrystal drugs in
creases by a factor of ten, according to 
one study." 

The implications for other indus
tries are equally staggering. Automak
ers could use nanotechnology to devel
op plastics that are as strong as steel, 
and computer manufacturers could 
miniaturize components to the size of 
dust particles. 

Pui and his colleagues at the Particle 
Technology Laboratory have helped 
make such advances possible. The lab is 
known for designing many of the in
struments used to produce, classify, 
measure, and charge nanoparticles. 
These devices have been used in charac
terizing particles from atmospheric 
pollution, materials synthesis, and 
combustion emissions. They also can be 
used as monitors to improve product 
quality and process control. 

Pui also works with federal agencies 
and industry to set particle standards. 
Most recently, he and his colleagues 
worked with the National Institute of 
Standards and Technology (NIST) to 
develop methods for certifying 
nanoparticle standards. 

"We study both the positive and neg
ative aspects of particles;' says Pui, who 
notes that pollutants and other harmful 
particles absorbed into the body can 
cause disease or death. He and his col
leagues are currently working with fac
ulty in the School of Public Health to 
study the toxicity of nanoparticles to 
living cells. 

This type of interdisciplinary re
search is very important to Pui. "More 
and more often, advances in science are 
achieved through cross-disciplinary 
collaboration;' he says. "Particle tech-
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nology is inherently a multidisciplinary 
science." 

Pui also enjoys collaborating with in
dustry. He and his colleagues have 
worked with semiconductor manufac
turers to study how particles can affect 
microchip fabrication and how to keep 
the manufacturing process as particle
free as possible. They are also exploring 
ways to use nanoparticles in materials 
synthesis and biological applications. 

According to Allen Holcomb, lab 
manager for filtration products at 
Maplewood-based 3M, Pui excels in 
these collaborations. "Despite his ex
pertise in academia, he is very quick to 
grasp the specific needs of industry;' 
says Holcomb. "He's very good at get
ting the two to work together." 

Pui and his colleagues are currently 
working with NASA to develop instru
ments to measure nanoparticles from 
jet-engine emissions. 

Born in China, Pui later moved to 
Hong Kong. He came to the University 
because he wanted to work at the best 
center for particle research. Pui earned 
his Ph.D. here and never left. 

His easygoing attitude fosters good 
relationships with his students. Pui , 

his wife, Therese, have three children: 
Christine, a recent Harvard graduate; 
Jonathan, a sophomore at Carnegie 
Mellon University; and Elizabeth, a high 
school sophomore. 

Pui is also very proud of his Chinese 
heritage and the work he has done as di
rector of the University's China Center. 

"The University of Minnesota has 
1,300 Chinese students and scholars 
from China, Taiwan, and Hong Kong
the largest such group in North Ameri
ca;' says Pui. "We learned that directly 
from China's president, Jiang Zemin. 

"In China and Taiwan, our alumni 
are a very distinguished group;' he adds. 
They include a presidential advisor, the 
governor of Taiwan's central bank, and 
12 members of the Chinese Academy of 
Sciences. 

As director of the China Center, Pui 
successfully organized trips to China to 
meet with government, scientific, and 
business officials. "Each time a Univer
sity delegation arrived in China or Tai
wan, our alumni would turn out in huge 
groups;' he says. 

Earlier this year, Pui stepped down 
from his position with the China Center 
to focus on his research. He and his col-

Pui and his colleagues are currently working on a "gene gun" that may 

be used to transfer genetic material into living cells. 

who also teaches and gives seminars 
around the world, speaks proudly of his 
current and former students who hold 
prominent positions at leading univer
sities and companies. And his students 
speak very highly of him. 

"He's just a great guy and a big help;' 
says Scott Earnest, a Ph.D. student who 
works for the National Institute of Oc
cupational Safety and Health. "He puts 
an emphasis on the work and also get
ting the students through the program 
quickly and successfully." 

"Whenever we have a problem, we 
try to ask him, and he's always helpful;' 
says Poshin Lee, a Ph.D. student who 
works in the lab. "That's if we can find 
him. He's always busY:' 

During his scant free time, he enjoys 
spending time with his family. He and 

leagues are currently working on a 
'gene gun" that may be used to transfer 
genetic material into living cells. He will 
use part of the $100,000 McKnight 
grant to help fund his work in this ex
citing new area. 

He also hopes to raise awareness of 
particle technology and its potential to 
transform many facets of modern in
dustry. 

"It is such an exciting area;' he says. 
"We've done a lot of good work up until 
now, but there is still a lot to be done." 

FOR MORE INFORMATION see www.me.umn.edu/dl

visions/ envlronmental/ ptl/ . 



PAUL CROWELL: 

Tapping 
magnetic 
resources 
BY ANITA WOLTERS 

MCKNIGHT LAND-GRANT PROFESSOR 
Paul Crowell hates to see anything go to 
waste, especially when he knows that 
someday it will prove to be very handy. 

That's why Crowell's research in con
densed-matter physics focuses on ways 
to preserve the magnetism carried by 
electrons, an untapped resource with 
the potential to create faster and more 
flexible computer components. 

Devices like transistors use the 
charge of electrons but ignore the mag
netism that accompanies the charge. 
The magnetism of electrons is carried 
by their "spin;' analogous to the rota
tion of a child's toy top. 

Crowell designs his experiments to 
determine what happens to the spin of 
electrons over long periods of time or 
when they are injected from a magnetic 
material, such as iron, into a semicon
ductor. Scientists already know that the 
net electronic spin is drastically re
duced in the process, but learning why 
this occurs-and how it can be correct
ed-is the first step in building devices 
that combine semiconductors with 
magnetic materials. 

"This is admittedly a far cry from 
making a practical device, but it repre
sents 'step one' in being able to make 
anything useful;' Crowell says. 

Crowell also researches the physics 
of magnets made in chain-like or thin 
film geometries. One-dimensional sys
tems have atoms confined to chains 
whose links or interactions in one di
rection are much stronger than the 
other two. 

Crowell explains that the two-di
mensional systems are actually atomi
cally thin in the third dimension, "like a 

disc with paint sprayed on it, and we're 
only interested in the paint:' He collab
orates with colleagues in the Depart
ment of Physics and the Department of 
Chemical Engineering and Materials 
Science, which provides the hybrid 
magnetic/ semiconductor systems for 
study. 

Using low-dimensional systems 
makes it easier to create solvable mod
els, a significant benefit in the case of 
strongly-interacting magnetic systems. 

Crowell combines low temperatures 
with optical techniques to achieve the 
conditions under which some of these 
models can be tested. By identifying 
how low-dimensional systems differ 
from their three-dimensional counter
parts, he hopes to gain a deeper under
standing of the limitations facing new 
magnetic devices. 

FOR MORE INFORMATION see www.me.umn.edu. 
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BRAD NELSON: 

Creating 
• • rrucroscop1c 

machines 
BY ANITA WOLTERS 

BRAD NELSON WORKS IN A WORLD 

so tiny that most people can't compre
hend its dimensions. It's also a world 
where different rules apply and where ob
jects don't always behave as expected. 

An associate professor of mechani
cal engineering and McKnight Land
Grant Professor, Nelson builds tools for 
creating microscopic machines that are 
invisible to the naked eye. As a first step 
to building the tools, he researches the 
complex microphysics of micromanip
ulation. 

"When objects are very small, their 
mass is negligible, and surface-effect 
forces-like electrostatic forces and 
surface tension-play a major role in 
how parts interact;' he says. His work 
requires "a new intuition;· an under
standing of how these forces interact 
during the assembly of micromachines. 

"When you open a robotic gripper, 
you assume the part being held is going 
to fall ;' says Nelson. But miniature ob
jects may not necessarily behave like 
larger items because forces other than 
gravity dominate at this scale, a factor 
that complicates the manufacture of 
micromachines. 

Someday, micromachines may pro
vide highly localized drug delivery in 
the body, serve as tools for micro
surgery, or manipulate cells to improve 
the success rate of in vitro fertilization. 
Nelson also envisions "clouds of intelli
gent dust;' microscopic flying robots 
that could be programmed to monitor 
the environment. He also predicts that 
microscopic machines one day will be 
used to physically manipulate mole
cules and build molecular computing 
machinery. 

44 FALL 1999 1NVENTING TOMORROW 

p R 0 F E S S 0 R S 

Like the technology that makes 
computer chips, the process of building 
microscopic machines uses a layering 
technique. It's slow, costly, and labor-in
tensive work that requjres a technician 
to sit at a microscope and to carefully 
manipulate parts under a microscope. 

One of Nelson's major goals is to de
velop a new method of micromanipula
tion capable of creating more complex 
micromachine configurations than 
simple layering allows. To produce large 
volumes of the micromachines at a rea
sonable cost, however, the process must 
be automated. 

According to Nelson, advances in 
micromachine technology have im
proved products we use every day, in
cluding automobile sensors and in vivo 
blood-pressure monitors. "One reason 
for the success we have had as a re
search group is our ability to develop in
creasingly intelligent microassembly 
procedures:· 

Researchers continuously monitor 
the assembly process with hlgh-resolu
tion computer vision feedback so that 
the system automatically corrects such 
problems as thermal expansion and 
other strange microphysical phenomena. 

"The key is that we are able to com
bine intelligent microassembly tech-

niques with cutting-edge microelectro
mechanical systems technology;· he 
says. 

FOR MORE INFORMATION go to www.me.umn.edu. 

MATS HEIMDAHL: 

Engineering 
simpler, safer 
software 
BY ANITA WOLTERS 

COMPUTER SOFTWARE PROBLEMS 

can sometimes be a matter of life and 
death. When technicians took a used 
radiation machine and replaced its me
chanical controls with computer soft
ware controls, the machine failed to 
function properly. As a result, five peo
ple died of radiation sickness. 

"The machine's failure was purely a 
software problem," says McKnight 
Land-Grant Professor Mats Heimdahl, 



whose research in software engineering 
focuses on safety issues. 

As society becomes increasingly de
pendent on computers to regulate 
everything from traffic flow to high
tech medical equipment, the need for 
precision in software engineering has 
escalated. 

"What worries me is the increasing 
amount of computer control in cars. 
Driving a car is becoming more like 
controlling an aircraft;' says Heimdahl, 
an assistant professor in computer sci
ence and engineering. "The average 
driver is not as skilled as a pilot, which 
puts more emphasis on safety issues in 
software engineering:' 

Problems occur when software engi
neers write the instructions that speci
fy what the software should do. Typical
ly, Heimdahl says, engineers must use a 
language they don't understand very 
well. As a result, specifications are al
most always ambiguous, incomplete, or 
inconsistent. When computer pro
grammers use the flawed specifications 
to develop software applications, the er
rors and ambiguities are transferred to 
the software. 

To address those problems, Heim
dahl has helped to create a mathemati
cally well-defined language called 
RSML. Its precision and relative sim
plicity make RSML user-friendly for 
everyone involved in the early stages of 
product development, including engi
neers, policymakers, and others. 

Learning RSML is like mastering any 
programming language, he says. 

"We worked with real problems and 
developed a language that people could 
understand. We kept changing it until 
everyone was happy with it;' Heimdahl 
says. "We were thinking about users 
and actual models. We wanted to make 
it user-friendly so people will actually 
use it." 

Engineers use RSML to build a 
mathematical model that goes to de
signers for study. Once the designers 
understand the model and are con
vinced of its accuracy, they can build 
the software. 

Now Heimdahl and his colleagues 
are ready to explore ways to apply 
RSML. They plan to design a mathe-

matical model with RSML and then 
translate the model into a program
ming language like C++. The model's 
translation must be absolutely correct, 
he says, especially if human health and 
safety are at stake. 

"For safety-critical applications, we 
must be able to trust the translation 
with our lives and also convince people 
that it is right;' says Heimdahl. 

Securing their confidence may be the 
most difficult part of the process, he ac
knowledges, but it's essential. Even if its 
creators are certain of the translation's 
accuracy, other people will not use it un
less they're convinced it's correct. 

Heimdahl is also working to design 
basic models that can be quickly modi
fied for application in slightly different 
products. For example, he says, it can 
take a long period of research and de
velopment to design a model for anti
lock brakes. If an auto manufacturer 
changes the brake design in its cars an
nually, or if the braking system varies 
slightly from model to model, then it 
will save the auto company time and 
money if the brake prototype needs 
only slight modifications. 

FOR MORE INFORMATION see www.cs.umn.edu. 
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MARC HIRSCHMANN: 

Exploring 
the earth's 

T 

inner secrets 
BY ANITA WOLTERS 

ASSISTANT PROFESSOR MARC HIRSCH

mann's research on the transport and 
eruption of magma takes two very dif
ferent but complementary forms. 

One of the few geologists who em
ploys both experimental and theoreti
cal research methods, Hirschmann be
lieves his approach to understanding 
mantle melting offers the best of both 
worlds. 

A McKnight Land-Grant Professor, 
Hirschmann uses experiments to learn 
how mantle composition affects the 
depths of melting beneath mid-ocean 
ridges and to analyze the volume and 
composition of the melts produced. 

The mantle consists mostly of peri
dotite, but Hirschmann suspects that it 
also contains pockets of pyroxenite. 
He's proven that pyroxenite melts be
fore peridotite does, a factor that may 
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affect both the depth of melting and the 
composition of the oceanic crust. Infor
mation obtained from his experiments 
will be used to help constrain the effect 
of pyroxenite on oceanic crust forma
tion. 

There's an inherent drama in some 
of Hirschmann's experiments. He's sub
jected a small amount of rock to ex
treme temperature-about 3,000 de
grees Fahrenheit-at a pressure equal 
to the level found 62 miles below the 
earth's surface. 

But Hirschmann also conducts ex
periments in a virtual laboratory. Com
puter simulations offer a singular ad
vantage, Hirschmann says, because "we 
can model processes we can't do by ex
periment." For example, simulations 
can be used to study how the mantle 
behaves and interacts with water, focus
ing on the dynamic aspects of the 
process. 

However, simulations aren't very ac
curate because geologists as yet don't 
fully understand the chemical proper
ties of natural magmas and minerals. 

That's why Hirschmann's fine-tuning 
his calculations by conducting new 
high-pressure experiments and refor
mulating the thermodynamic models. 

FOR MORE INFORMATION see www.geo.umn.edu. 
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IT'S MCKNIGHT LAND-GRANT 
PROFESSORS 

1987 
Yutaka Hosotanl ( phys~s) 

Doreen leopold (chemistry) 

Henry White• (chemical engineering and materials science) 

1988 
Steven Kass (chemistry) 

1989 
James Kakallos (physics) 

Homayoon Kazeroonl• (mechan+cal engineering) 

Kenneth Leopold (chemistry) 

Christian Tey ss ler (geology and geophys~s) 

Robert Tranqulllo (chemical engineering and materials science) 

1990 
R. Lawr ence Edwards (geology and geophysics) 

Yulchl Kubota (physics) 

Scott Rychnovsky• {chemistry) 

1991 
Stephen Chou• (electrical and computer engineering) 

Jeffrey Der by (chemical engineering and materials science) 

Jeffrey Roberts (chemistry) 

1992 
Keshab Par hl (electrical and computer engineering) 

Thomas Shield (aerospace engineering and mechanics) 

William Tolman (chemistry) 

1993 
Amy Alvlng (aerospace engineering and mechanics) 

Gary Balas (aerospace engineering and mechanics) 

lorraine Francis (chemical engineering and materials sc1ence) 

Karin Musler-Forsyth (chemistry) 

Jlan- Gang Zhu' (electrical and computer engineering) 

1994 
Christopher Cramer (chemistry) 

David LiUa (electrical and computer engineering) 

Ellen Longmire (aerospace engineering and mechanics) 

John Lowengrub (mathematics) 

Jay Moon (electrical and computer engineering) 

Mark Person (geology and geophysics) 

Mar k Snyder (civil engineering) 

1995 
Prodromos Daoutldls (chemical eng. and materials science) 

Cr aig Forsyth (chemiSiry) 

Susan Mant ell (mechanical engineering) 

Nikolaos Papanlkolopoulos (computer science and eng.) 

Carol Shield (civil engineering) 

1996 
VIctor Reiner (mathematics) 

J. IUa Slepmann (chemistry) 

Andrew Tee I' (electncal and computer engineering) 

1997 
John Bischof (mechanical engineering) 

Andreas St ein (chemistry) 

1998 
C. Daniel Frisbie (chemical engineering and materials science) 

Rachel Kuske (mathematics) 

Eric Munson (chemistry) 

Donna Whitney (geology and geophysics) 

IT'S DISTINGUISHED MCKNIGHT 
UNIVERSITY PROFESSORS 

1996 
Frank Bates (chemical engineering and materials science) 

1997 
Geor ge Barany (chemistry) 

Tayfun Tezduyar ' (aerospace engineering and mechanics) 

1998 
Wei- Shou Hu (chemical engineering and materials science) 

Richard James (aerospace engineering and mechanics) 

Keith Olive (physics and astrooomy) 
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Australia 
continued from page 13 

time. Racing began at 8 a.m. and ended 
at 5 p.m., when the solar vehicles and 
their accompanying team vehicles 
pulled over to camp-even in the mid
dle of the Australian outback. Teams 
had to carry camping supplies, food, 
and water as well as tools and supplies 
for the solar cars. 

Problems with the solar array out
put and the cruise control hindered 
Aurora 4's performance. Although the 
team was unable to fix the solar array, 
which operated at only two-thirds of its 
maximum output, the students did 
manage to repair the cruise control 
during the sixth day of racing. 

Despite those difficulties, the team 
says that Aurora 4 was "100 percent re
liable" and never had to stop because of 
mechanical 
failures, a com-
mon problem 
for solar vehi-
des. Mechani-
cal problems 
forced nine of 
the 40 entries 
to withdraw 
from the race. 

Al though 
they'd hoped 
to finish at the 
top of their 
class, team 
members are 
proud of what 

"The teams here 

say that if you can 

make it from 

Darwin to Adelaide 

without hitting a 

kangaroo, your 

team should 

definitely cheer.'' 

they accomplished and are eager to 
apply what they've learned to future 
competitions. And they've retained a 
sense of humor about their experience 
Down Under, especially about some 
uniquely Australian road hazards. 

"The teams here say that if you can 
make it from Darwin to Adelaide with
out hitting a kangaroo, your team 
should definitely cheer;· says David 
Ward, leader of Aurora 4's electrical 
team. 

FOR MORE INFORMATION see 

www.umn.edu/umnsvp and 

www.itdean.umn.edu/ inventlng/ 99spring. 

Aurora 4 is something to cheer about 

T
ODAY'S RED- HOT JOB MARKET AND LOW UNEMPLOYMENT RATE HAVE HIGH-TECH COM

panies scrambling to find the highly skilled, creative, and dedicated employees 

they need in order to stay competitive in today's market. Inspired by media cov

erage of Sunrayce 99 and the Solar Vehicle Project, one resourceful executive re

cently sent a clever "help wanted" inquiry to the team's student leaders, seeking to interview 

anyone associated with the project. 

I'm not surprised. Alumni of the Solar Vehicle Project enter the professional world 

equipped with the skills, experience, and resourcefulness so much in demand these days. 

News coverage of Sunrayce 99 focused largely on the vehicles' unusual technology and 

competition results. Although finishing fourth in a national Intercollegiate competition is 

newsworthy (recall the Final Four frenzy of 1997), the educational aspects of the project are 

even more remarkable. 

The project complements and extends classroom instruction by offering students hands

on experience. Engineering students used to learn about product design and operation by tin

kering with cars, radios, TVs, and other consumer products. As teenagers they may have ex

perimented with taking apart t he family jalopy and successfully put it back together, or 

assembling a working radio from a mail-order kit. But the complexity of today 's products 

makes it harder for students to learn informally. 

While designing and const ructing a solar vehicle, students learn about the operation and 

manufacturing methods of diverse technologies. They study the intricacies of photovoltaic 

cells, high- efficiency motors, batteries, composite construction, and lightweight, high

strength materials. 

The value of the Solar Vehicle Project entails much more than acquiring technical skills. 

Students face the mult iple demands of project development and management, fundraising, 

planning, and budgeting-the same challenges they'll encounter throughout their careers. 

And j ust like professionals, they're expected to deliver high- quality result s on schedule. 

This is the real world, not "hand it in and hope for the best." Their final product must pass 

technical inspect ion, and to quality for competition, the vehicle must run for a designated 

number of miles. Of the 48 teams that registered for Sunrayce 99, only 29 qualified. There 

were no excuses, no notes from the doctor, no partial credit, no " lncompletes." 

For the past four years, the University's team has produced high-quality solar cars for the 

Sunrayce competition, vehicles that garnered awards for their engineering and that consis

tently placed near the top in race results. Most importantly, the students exhibit the profes

sionalism, work ethic, and personal qualit ies that can't be taught in any classroom-dedica

t ion, perseverance, self-confidence, high standards, cooperat ion, leadership, and discipline. 

Somet imes, however, the st udents learn that despite all their efforts, they may not always 

come out on top. They mat ured through the disappointment of not finishing first and under

stood that while only one team wins, our only choice was to build t he best vehicle we could 

and to play to win. That criter ion, above all, may be the true measure of the proj ect's success, 

making these students a job recruiter's dream come true. 

- Professor Patrick Starr, Solar Vehicle Project advisor 
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Arkady Vainshtein. His ideas were co ing to fruition, his papers were get-

ting published, and his theories were gaining acceptance in the international 

arena. He was developing a closely-knit group\ colleagues who together as-

pired to make major contributions to theoretical article physics. The fact that 

his collaborators Mikhail Shifman and Valentine Za arov were in Moscow 

while he was hours away in Novosibirsk, Siberia, didn't m tter; their passion for 

physics would overcome the difficulty oflong-distance collabo tion. 

Twenty-odd years later, Vainshtein and Shifman still work side-by-side, now as 

full-time faculty in the Theoretical Physics Institute (TPI), tucked away on the 

fourth floor of the University's Tate Laboratory of Physics. Zakharov is currently 

at the Max Planck Institute for Physics in Munich, Germany. 

From the beginning, the three always aimed to be at the forefront of cutting-

edge physics. But it wasn't until this year that the international physics commu-

nity confirmed their status as world-class theorists. 

Last March, more than 12,000 physicists, including Nobel laureates and leading 

Groundbreaklng research 

In theoretical particle 

physics has earned 

International acclaim for 

two University physicists 

and their collaborator 

by Joe Car lson 

theorists, descended on the World Con
ference Center in Atlanta, Georgia
site of the 1996 Summer Olympic 
Games-for the American Physical So
ciety's centennial celebration. During 
that unprecedented meeting, the socie
ty honored Shifman, Vainshtein, and 
Zakharov with the 1999 ].]. Sakurai 
Prize for Theoretical Particle Physics. 

The prestigious award bears the 
name of the late Jun John Sakurai, a 
noted physicist born in Tokyo in 1933. 
His theories encouraged particle physi
cists to examine major ideas in diverse 
ways and to seek out new theories that 
crossed distinct genres of physics re
search. Established in 1985, the prize is 
given annually to physicists judged by 
their peers to have made major contri
butions to theoretical particle physics. 

list of the award's recipients reads 
like who" of the high-energy 

were honored for their contributions to 
three major research areas. The Sakurai 
prize citation credits them with "funda
mental contributions to the understand
ing of nonperturbative QCD, nonleptonic 
weak decays, and the analytic properties 
of supersymmetric gauge theories." 
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That's a pretty concise description, 
considering that it represents about 25 
years of work by the three physicists. 

The first penguin flies 
In the early days, Vainshtein often trav
eled to the Institute of Theoretical and 
Experimental Physics in Moscow, 
where Shifman and Zakharov worked. 
Time was never wasted during those 
visits, and the group would spend days 
trying to resolve a single problem. 

When travel wasn't possible, Vain
shtein and his friends consulted each 
other frequently by telephone and 
began to formulate new theories in the 
burgeoning field of quantum chromo
dynamics (QCD). 

Because new theories are meaning
less until they are published and debat
ed, the three colleagues submitted an 
article for publication in Nuclear 
Physics, a leading international journal. 
For a year and a half, the journal's refer
ees tried to refute the trio's QCD theo
ries on nonleptonic decay. In 1977, fol
lowing an appeal to the editorial board, 
the journal finally agreed to publish the 
paper without any revisions. 

Finally, Vainshtein quips, the pen
guins were starting to fly. 

Two decades later, that odd phrase 
became the title of Vainshtein's accept
ance speech for the Sakurai prize, 
awarded to the three researchers in part 
for their 1975 discovery of so-called 
penguin diagrams. 

"It was an exciting period, with 
quantum chromodynamics emerging as 
the theory of strong interactions;· Vain
shtein wrote in the transcript of his 
Sakurai address, "when three of us . .. 
started in 1973 to work on QCD effects 
in weak processes:· 

Physicists have concluded that the 
universe has four fundamental forces: 
gravity, the electromagnetic force, the 
nuclear or strong force, and the weak 
force. Scientists believe that these 
forces, which determine the interac
tions between the tiniest bits of matter, 
are also related. 

Shifman, Vainshtein, and Zakharov 
were studying the weak force, a factor 

Shlfman, Valnshteln, and Zakharov were honored for their 

contributions to three m~or research areas. The Sakurai prize 

citation credits them with "fundamental contributions to the 

understanding of nonperturbatlve QCD, nonleptonlc weak decays, 

and the analytic properties of supersymmetrlc gauge theories." 

That's a pretty concise description, considering that It represents 

about 25 years of work by the three physicists. 

in some radioactive decays. They want
ed to learn why two similar mesons, 
charged kaon K+ and neutral kaon l<s· 
decayed at different rates. Theoretical 
estimates predicted that the two parti
cles would have similar life spans, but 
experiments proved that the K+ meson 
Jived about 500 times longer than the l<s 
meson. 

"The puzzle was to explain this 
number;' Vainshtein says. "The answer 
[to the puzzle) was strong interaction:· 

Each force employs its own set of 
particles to do its work, he explains. 
Normally, the weak force causes quarks 
to decay when they interact with W 
bosons, which serve as a mediator of 
weak forces. The three researchers dis
covered that a mediator of strong inter
action-a gluon-enhanced the decay 
ofl<s at a rate 500 times faster than nor
mal. 

News of the discovery gradually 
seeped from Russia to the outside 
world. By about 1977, their gluon inter
ference theory gained acceptance after 
prominent American physicist Mary K. 
Gaillard, now at the Lawrence Berkeley 
National Laboratory, discussed it in one 
of her summary talks. She also incorpo
rated the theory into one of her works 
on b quark decays, written with John 
Ellis of the world-renowned European 
Laboratory for Nuclear Physics (CERN) 
in Geneva, Switzerland. 

In a preface written for Shifman's 
1999 book, ITEP Lectures on Particle 
Physics and Field Theory, Ellis recalls 
how the gluon interference diagram 
came to be called a penguin diagram. 

One night in spring 1977, Ellis lost a 

bet during a game of darts. His penalty 
required that he use the word "penguin" 
in a journal article. 

"For some time, it was not clear to 
me how to get the word into this b 

quark paper that we were writing at the 
time;· Ellis wrote. "Then, one evening .. . 
I stopped on my way back to my apart
ment to visit some friends living in 
Meyrin, where I smoked some illegal 
substance. Later, when I got back to my 
apartment and continued working on 
our paper, I had a sudden flash that the 
famous diagrams looked like penguins. 
So we put the name into our paper, and 
the rest, as they say, is history." 

The threshold of existence 
During the 1970s, the three researchers 
also focused on QCD sum rules, the 
method used to find the mass and other 
properties of hadrons, a type of strong
ly interacting particle. This problem 
had challenged theoretical high-energy 
physicists for decades. 

The approach taken by Shifman, 
Vainshtein, and Zakharov traces the 
evolution of quarks and gluons in the 
vacuum. From the perspective of mod
ern science, Shifman explains, the vacu
um is a very complicated medium, full 
of fluctuating fields that are responsible 
for the basic properties of hadrons. 

This new approach-dubbed the 
SVZ sum rules in honor of the au
thors-later was formulated in three 
papers that comprised the entire 1979 
issue of Nuclear Physics. 

Vainshtein vividly recalls the days 
they spent preparing for publication. 
Using manual typewriters, the three 

"This is going to be the t 
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men painstakingly retyped multiple 
copies of their manuscripts, some re
quired for prepublication review and 
others needed for KGB approval. 

After the papers were finally dis
patched, the three were exhausted, "not 
just from thinking about physics itself, 
but [from] physically writing out all the 
equations;· Vainshtein says. 

A profound discovery 
According to Shifman, supersymmetry 
is one of the hottest areas of physics re
search, involving hundreds of physicists 
around the world, including TPI re
searchers. 

But it wasn't always so. 
"We started working on aspects of 

supersymmetry in the early 1980s, at 
the time when it seemed rather exotic;· 
he says. "Very few people in the world 
worked in this direction. Now, 15 years 
later, the results we obtained then 
turned out to be very important. They 
are intertwined in the fabric of the re
cent breakthrough developments in 
high-energy physics by Seiberg and 
Witten of Princeton University, today's 
leading researchers in high-energy 
physics." 

Every particle in nature is one of two 
subatomic varieties, either a boson or a 
fermion. During the 1970s, researchers 
in Russia and Switzerland uncovered a 
symmetrical relationship between the 
two species, known as supersymmetry. 
Studies have determined that the rela
tive quantity of bosons and fermions 
may have major ramifications for the 
physical sciences. 

"The discovery of supersymmetry is 
comparable to what Einstein did in the 
early part of this century;· says Shifman. 

Supersymmetry picks up where the 
revolutionary ideas of quantum me
chanics left off. According to quantum 
mechanics, fields of subatomic parti
cles-such as electrons-can never 
stop moving completely. 

"When fields fluctuate, they store 
some energy in themselves;' Shifman 
says. Because there is so much matter 
in the universe, all of which stores ener
gy, there should be an abundance of en-

ergy floating around. In fact, space 
should be lit up with energy, like a bill
board along an interstate at night. 

But that level of energy is ruled out 
by direct experimental measurements. 

Astrophysicists are pretty good at 
calculating energy levels present in the 
far reaches of space, known as vacuum 
energy density. But when they calculat
ed that density-the cosmological con
stant-and compared it with quantum 
mechanics calculations, they discov
ered a mind-boggling numerical dis
crepancy. 

"We don't have a name for this num
ber;' Shifman says. "It's billions of bil
lions of billions." 

Clearly, something was wrong, but 
no one knew what. 

"Before supersymmetry;' Shifman 
says, "there was no hint [of] how to deal 
with it." 

Physicists eventually reasoned that 
the balance of bosons and fermions 
may eliminate the discrepancy. Super
symmetry theorizes that because 
bosons contribute positive density and 
fermions contribute negative density, 
the densities neutralize each other. The 
remaining energy level is much closer 
to astrophysicists' original calculations. 

"This is going to be the theory of the 
21st centurY:' Shifman asserts. "It's such 
a hot topic that in many places it's the 
only thing people are working on. 

An oasis of physics 
During the academic year, TPI teems 
with activity, as visiting scholars, gradu
ate students, and postdoctoral re- I 

searchers mingle with faculty. Russian 
is the preferred language spoken here,. 
for six of the institute's eight full-time 
faculty members are Russian. 

Tucked away in the back of Tate lab
oratory, TPI may seem isolated from the 
outside world, but a unique combina
tion of international geopolitical faq
tors made TPI what it is today. 

Without perestroika, TPI's staff ros 
ter would likely be completely different. 
"Before 1989, I don't think I would have 
been able to come here;· Vainshtein 
says. "During a period of more than 20 

years, the KGB only granted permission 
for me to travel to the West twice. 1989 
was a different year, you could feel it:' 

About the same time, thousands of 
miles away, several factors converged to 
create a world-class advanced physics 
institute at the University. Physics pro
fessor Stephen Gasiorowicz and 
William Fine, a Minneapolis real estate 
developer and former attorney, had 
been working for three years to stir up 
interest in such an institute at the Uni
versity. Those efforts were finally start
ing to pay off. 

The drive to create TPI met resist
ance at first , but eventually found a 
supporter in Professor Ken Keller, then 
University president. TPI was launched 
in 1986 with a $2 million gift from Fine 
that established three endowed chairs 
and with a strong commitment of addi
tional funds from the University. 

Today, TPI physicists are advancing 
the science in three main areas: as
troparticle physics, including super
symmetry; high-energy physics such as 
QCD; and condensed-matter~p)lysics. 

Fine currently sits with Gasiorowicz 
and six others on '!:PI's oversight com
mittee. Fine rna seem to be an unlikely 
donor for a theoretical physics insti
tute, but/he explains his interest in the 
science quite simply: "Physics is the 
most fundamental of the sciences:· 

He adds, "I don't know the language 
of physics, which is mathematics, but I 

I do have enough of an inkling to appre
ciate its advancement:' 

Experts and professors from all over 
the world often write to this group of 
Russian physicists, expressing their de
sire to work at the institute. They want 
to participate in what Shifman calls "a 
critical mass of physics minds" at TPI. 

"We're having young people from all 
over the world writing letters;' Shifman 
says of TPI's many bright-eyed visitors. 
"They come not for the money but for 
the atmosphere, the knowledge:· 

FOR MORE INFORMATION see www.tpi.umn.edu. 
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Erling Dalaker: 

-·-HE UNIVERSITY OF MINNESO
ta campus is almost like home 
to Erling Dalaker. 

• Born and raised in the Mot
ley neighborhood on the 
southeast edge of campus, 

Dalaker spent the first 22 years of his 
life at and around the University. His fa
ther, Hans, taught mathematics at the 
College of Engineering (now the Insti
tute of Technology), and the campus 
provided an exciting playground for 
young Erling and his brother, Harold. 

"We lived at 523 Walnut Street, 
across the street from where they built 
Pioneer Hall;' recalls Dalaker. "I went to 
grade school right where the Gateway 
Center is being built and spent my win
ters skiing down the banks of the Mis
sissippi River:' 

His elementary school, Motley 
School, was demolished in 1924 to 
make way for Memorial Stadium, 
which stood on the corner of Oak Street 
and University Avenue from 1925 to 
1992. 

As Dalaker and his brother grew up, 
the campus grew with them. As a stu
dent at John Marshall High School, Er
ling would walk through campus on his 
way to and from school, marveling at 
the construction of Walter Library, 
Northrop Auditorium, Morrill Hall, Pi
oneer Hall, and the original Electrical 

BY PAUL SORENSON 
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Eng i
neering 

Building. 
"I remem

ber when the li-
brary opened up, I 

used to cut through the 
building just to ride the elevators;' he 
says with a smile. "They had an auto
matic elevator in the building, and that 
was a really big deal. You would press 
the button, and 'Wow'-it would go all 
by itself! I got a big kick out of that:' 

Although young Dalaker had always 
been interested in exploring how things 
work, a high school visit by the superin
tendent of the Minneapolis waterworks 
department inspired him to pursue a 
career in chemical engineering. 

"He came to talk to us about chem
istry and chemical engineering and how 
they applied to his work;' recalls Dalak
er. "It was fascinating. I was sold right 
then and there:' 

Although choosing a college may 
have seemed like a forgone conclusion, 
Erling considered attending several pri
vate colleges before enrolling at the 
University in 1929. He earned his degree 
in five years, graduating in 1934 at the 
height of the Great Depression. During 
Dalaker's last year at the University, his 
studies consisted mostly of graduate 
courses. 

"In 1933, only one out of the 36 grad
uates got a job in the [chemical engi
neering] field;' recalls Dalaker. "It was 

pretty grim:' 
Faced with a dearth of jobs, he en

rolled in graduate school, first at Min
nesota and later at the Ann Arbor cam
pus of the University of Michigan, 
where he earned a master's degree in 
chemical engineering in 1936. 

In 1936, Dalaker was hired by East
man Kodak Company in Rochester, 
New York, where he worked on several 
projects, including the development of 
Kodacolor and Kodachrome films. 

"Kodacolor was a much simpler 
process than Kodachrome," he says. 
"Developing the chemical processes to 
make Kodachrome work was a tremen
dous challenge." 

Later, Dalaker led a quality-control 
unit that worked on the photographic 
processes used in developing movie 
film and roll films. He retired in 1975 at 
age 62, after nearly 39 years with the 
company. 

"I decided it was time to enjoy my
self' says Dalaker, who has spent the 
years since his retirement pursuing sev
eral passions, including golf, wood
working, and music. 

"I started piano lessons at age 7 and 
continued through high school," he 
says. "During my pre-retirement years 
and after retirement, I took eight more 
years of lessons and got to be pretty 
good." 

Dalaker still tickles the ivories at 
least once a week, entertaining resi
dents in his retirement community at 

Erling Dalaker's childhood home on Wal

nut Street SE is the second house from 

the right in this 1923 photograph. The 

workers in the foreground are digging 

the foundation of Pioneer Hall. 

social gatherings. "I even take requests;' 
he jokes. 

Philanthropy is another of Dalaker's 
passions. He and his wife, Marguerite
who died in 1997-have contributed 
generously to both his alma maters as 
well as to Strong Memorial Hospital at 
the University of Rochester. 

The Dalakers' support of the Univer
sity of Minnesota includes two en
dowed scholarship funds named in 
honor of Erling's father-one in mathe
matics, the other in chemical engineer
ing. 

"It's important for me to see some of 
the results of my efforts while I'm still 
alive;' says Dalaker, who still visits the 
University occasionally. 

"Being able to help these young stu
dents is tremendously rewarding;' he 
adds. "I get a lot of satisfaction from 
making good things happen." 

FOR MORE INFORMATION about giving opportunities, call 

1-800-587-3884 or send e-mail to 

development@itdean.umn.edu. 
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I T A S R E P 0 R T 

ITAS wins top UMAA honor 

T
HE INSTITUTE OF TECHNOLOGY ALUMNI SOCIETY (ITAS) CAPPED OFF 
a record-setting year by earning the University of Minnesota Alumni Asso
ciation's (UMAA) highest honor, the Society of the Year Award, for 1998-99. 
The award was presented to ITAS during a ceremony held at 

the Radisson Hotel Metrodome in September. 
Each year UMAA recognizes a handful of outstanding events, vol

unteers, and groups with national awards. ITAS was honored for build
ing a visible and vibrant organization, enhancing the student experi
ence, and involving alumni in programs that make a difference. We 
owe our success to the hard work done by our alumni. 

The Science and Technology Banquet ranks at the top of last year's 
achievements, raising a record $18,000 for IT undergraduate 

scholarships. Attended by over 700 participants, the banquet 
featured guest speaker Nicholas Donofrio, IBM's senior vice 
president of technology and manufacturing. 
Now in its ninth year, the IT Mentor Program has become 

the model for college programs throughout the Un iversity. 
Co-sponsored by ITAS and IT Student Affairs, the program 
matched more than 165 students with mentors last year, 
aided by on-line sign-up and supportive alumni. During 1999-
2000, the mentor program will also complete the development of a com
puterized system used to match students and mentors. 

ITAS also launched a K-12 education initiative designed to encourage 
young students to develop an interest in science and engineering. Using 

resources from business, education, the University, and ITAS, the new pro
gram will match alumni with schools-through visits, field trips, and Web links. 

A highly popular outreach effort, the IT Public Lecture Series brought three events 
to campus last year, with "The Art and Science of Motorcycles" earning significant 
press coverage and attracting more than 600 visitors. 

In October 1998, members of the IT Class of1948 enjoyed a very successful reunion 
organized and sponsored by ITAS as part of its mission to creating lifelong connec
tions among alumni. 

ITAS also increased its membership to 5,800 last year, and we hope to fund expan
sion of our programs by increasing membership to 6,000 by the end of next year. If 
you're not a member, I encourage you to become one. You can find out more about 
membership and its benefits on the UMAA web site (www.umaa.umn.edu). 

It has been an honor and a pleasure to serve as your alumni president during the 
past year. I am confident that the organization will continue to achieve great success 
under the capable leadership of my successor, John Borowicz (Computer Science '80). 

Ski-U-Mah! h ~ 
. ~RICHARD HEDGER 

Electrical Engineering '62, M.S. '68 
1998-99 ITAS President 
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ITAS was honored for building 

a visible and vibrant 

organization, enhancing the 

student experience, and 

involving alumni in programs 

that make a difference. We owe 

our success to the hard work 

done by our alumni. 

UMAA executive director Margaret Carlson 

(left) and national UMAA president Nancy Lin

dahl (right) present the award to 1999-2000 

IT AS president John Borowicz, 1998-99 IT AS 

president Richard Hedger, Dean H. Ted Davis, 

and IT alumni relations director Kris Kosek. 



GIVING T 0 I T 

Introducing Campaign Minnesota 

0 
N OCTOBER 21, UNIVERSITY PRESIDENT MARK YUDOF OFFICIALLY 

launched Campaign Minnesota, the largest fundraising effort in Univer
sity history. The campaign is seeking to raise $1.3 billion in private funds 
for the University endowment and for ongoing program support. It's an 

ambitious goal that's rooted in the president's vision for the University as we enter a 
new century. 

Brainpower and intellectual property will be our greatest resources during the 21st 
century. Because economic success and growth will depend upon our ability to devel
op those resources, the University's mission-education, research, and service-will 
be more important than ever before. 

Campaign Minnesota emphasizes the pivotal role that scientific and technological 
education and research will play in the University's future. IT has set a fundraising 
goal of $160 million, the campaign's second largest. It's centered on four key initia
tives: student success, faculty distinction, strategic investments, and ongoing pro
gram support. 

IT faces intense competition from other leading college and university programs 
for top faculty and high-ability students. The research and scholarship activities of IT 
faculty-which require laboratories, specialized equipment, and support for research 
assistants-cost significantly more than the work of other University faculty. 

Our students face tremendous financial pressures in the wake of dramatic cuts in 
federal financial aid and sharp increases in the cost of education. To maintain our 
country's economic leadership, we must make it possible for talented students to pur
sue advanced degrees in science, mathematics, and technology. 

Investments in technology, the science and engineering library, infrastructure, and 
equipment will keep our programs at the cutting edge. IT also needs the resources and 
flexibility to seize unforeseen opportunities, seed promising new research, and meet 
special needs. 

IT has a long history of strong, successful relationships with our communities and 
with industry. Campaign gifts will help us build on that foundation, expanding our 
outreach and service to alumni, donors, K-12 students, industry, and the larger com
munity. 

We've set very high goals for IT's campaign because the future demands a sub
stantial investment in people, ideas, research, and technology. State and University re
sources alone can't meet IT's financial needs. That's why your support is so critical to 
this bold venture. 

You can choose to support IT in a variety of ways, depending on your interests and 
financial situation. You may give an unrestricted gift or designate your gift for a spe
cific purpose. Endowments make it possible to support a designated program year 
after year. 

There are many options for making a gift to IT through Campaign Minnesota that 
may have financial benefits for you as well. The IT Development Office can provide 
you with more information about Campaign Minnesota and how you can support IT 
programs. We invite you to join us as we work together to shape the University and our 
communities. 

RICHARD HATFIELD 

Director of Development 

Brainpower and intellectual 

property will be our greatest 

resources during the 21st century. 

Because economic success and 

growth will depend upon our 

ability to develop those resources, 

the University's mission-

education, research, and 

service-will be more important 

than ever before. 
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LOOKING BACK 

Renewing a University resource 

H 
OBBLED BY CRAMPED, 

poorly designed facilities 
and weakened by decades 
of inadequate funding, the 

University Library faced a crisis in the 
wake of World War I. 

The crush of students entering the 
University following the war had aggra
vated an already dire situation for the li
brary staff. "In congested quarters, new 
techniques for handling crowds had to 
be devised for the multitude of students 
who struggled desperately together for 
possession of books on 'required read
ing' lists;· wrote James Gray in his 1951 
history of the University. "Circulation 
became fantastically heavy and purloin
ing increased in this grim fight for sur
vival. Harold Russell, then head of the 
loan department, was driven to inven
tion by necessity. He installed a railing 
and sloping shelves 'which would carry 
books beyond the reach of those not too 
scrupulous about following the rules:" 

In 1919 the Minnesota legislature 
approved $1.25 million for the con
struction of a new library. Determined 
to avoid the pitfalls of the existing 
building, state architect C.H. Johnston 
worked with University Librarian Frank 
Walter to design the new facility. 

When it opened on October 31, 1924, 
the library earned universal praise for 
its elegance and efficiency. 

Adorned with stately columns, mar
ble floors, handsome woodwork, and 
ornate ceilings and chandeliers, the 
new library was praised by the Min
neapolis Tribune as "more ornate than 
any building in the country west of 
Chicago:· 

The building was also a technologi
cal showcase, featuring automatic ele
vators, a centralized vacuum system, 
and more than 15 miles of fireproof 
steel shelving in a freestanding, 12-story 
stack core. 

"The new [library] ... is the fruition 
of years of planning, of research, of 
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study by many 
minds to give the 
University a great 
building, perfect
ly coordinated in 
its many func
tions-a cultural 
and educational 
center of a great 
state;' said John
ston at the grand 
opening. Sample sections of the 

Although he ceiling in the second
went on to de- floor reading room 
sign Northrop have already been re
Auditorium and stored to their former 
more than a glory. 
dozen other cam-
pus buildings, 
Johnston consistently identified the li
brary as his favorite creation. 

The library was named in honor of 
Walter in 1958. Although much of the 
its grandeur remains intact (albeit 
buried under 75 years of grime), ill-ad
vised attempts at modernizing the fa
cility in the 1950s and 1960s eliminated 
some of its historic character. For exam
ple, hand-painted, multicolor detailing 
in the molded ceilings was covered with 
several coats of white paint, and the 
original art deco lighting was replaced 

with utilitarian fluorescent fixtures. 
But those scars will be removed dur

ing a $53 million renovation that begins 
this fall. In December, the building will 
close for two years, during which work
ers will restore the building to its origi
nal glory and transform the library into 
a high-tech showcase. 

The 12-story stack core will be re
moved and replaced with seven floors 
of space to house the science and engi
neering library collection as well as lab
oratories and classrooms for the Digital 
Technology Center. The lobbies and 
reading rooms on the first and second 
floors will be restored to their original 
appearance, complete with hand-paint
ed ceilings and gold-leaf details. The en
tire building will be wired for high
speed computer networking. 

According to Donald Kelsey, facili
ties planner for the library, the high
tech infrastructure and synergy be
tween digital technology researchers 
and library staff will catapult the library 
into a new era. 

"It's a tremendous collaboration;' 
says Kelsey. "I think we have been given 
an opportunity to design a truly 21st
century library." -Paul Sorenson 

FOR MORE INFORMATION see www.lib.umn.edu. 
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. . . and grab hold of a bold new world 

of possibilities for success today! 

Inventing Tomorrow has opened its pages to advertising, which opens a tremen

dous door of opportunity for you. 

An award-winning and influential publication filled with interesting stories 

about the achievements of the Institute of Technology's dynamic faculty, stu

dents, alumni, and friends, Inventing Tomorrow gives you access to nearly 45,000 

readers across the country and around the world. 

Our readers are scientists, engineers, decision makers, and policy shapers. 

They include the founders of more than 1,000 companies, CEOs, and other high-

level executives at the nation's most successful business enterprises. They are the 

kind of people you want to reach-people who are truly inventing tomorrow. 

There's no time like the present to shape your future through Inventing 

Tomorrow. Together, we can create the dynamic results your company needs 

today. 

Inventing Tomorrow is published in April, August, and December. 
For more information or to place an ad, contact Paul Sorenson at 612-626-7959 

or 1-800-587-3884 or e-mail inventingtomorrow@itdean.umn.edu. 


