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Tap into the U's 
top faculty experts 

Information drives success in today's business world. And access to infor

mation and experts at the University of Minnesota 's Institute of Technology starts 

on the Internet at the new Industrial and Community Assistance Center web site, 

http://www.technologyumn .edu. 

A joint e ffort between IT and Minnesota Technology Inc., the center is designed to 

make it easy to find the people and resources available in the college. Its web site 

provides convenient access to the collective wisdom of nearly 400 world-class fac

ulty members with expertise in science, engineering, math, and technology. 

Visitors to Industrial and Community Assistance Center web site can: 

• search a database of faculty members and their areas of expertise 

• find experts in a particular field , examine their credentials , and contact them 

directly for information 

• initiate a collaborative project with an IT faculty member or department 

• learn about licensable technology developed by IT faculty 

• explore links to IT's 12 departments and 29 cutting-edge research facilities and 

training centers 

• contact IT students and alumni to offer internships and job opportunities 

Discover the resources and oppportunities available to you at the Industrial and Com

munity Assistance Center. Visit the web site or call 612-626-7928 or 612-624-2006 

for more information. 

INSliiUTE OF 
IECRinuJGY 

http://www.technology.umn.edu 
The University of Mmnesot.a is a n equal opportunity educator and employer 

We'd like to hear from you! 

Use the envelope in the center of this issue to send us 

your class notes, address changes, or contributions, 

contact us by telephone at 1-800-587-3884, or e-mail us 

at inventingtomorrow@itdean. umn.edu. 
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• Regents ' Professor H. Ted Davis 

Semester conversion 
Current efforts focus on easing transition for students 

I
N LITTLE MORE THAN A YEAR- ON 

the day after Labor Day 1999 - the 
University will debut as a semester school. 

Preparations for the conversion from 

quarters to semesters have been going on 
busily behind the scenes for more than two years. 

April. The handbook will be roughly the size of 

a telephone directory. 
The University will soon launch a web site 

with information on semester courses and pro

grams. We will link to that site through the IT 

home page at http:/ /www.technology. umn.edu. 

Of course, we will also continue to work hard to 

ensure that the academic progress of our stu

dents is not delayed by the University's conver
sion to semesters. 

Peter Hudleston, IT's associate dean for stu
dent affairs, has coordinated the conversion pro

cess for IT. Considering that the college currently 

offers 17 undergraduate degree programs, more 

than 50 graduate master's and doctoral pro
grams, and 1,800 quarter-based courses, devel

oping semester courses and curricula has 
required a monumental effort. 

Under the new system, the University will of

fer two 15-week semesters instead of three 10-

week quarters. Because this leaves one less 

teaching term in the academic year, some courses 

have been combined and reconfigured, reducing 
the number of IT courses to 1 ,200. 

The University 
will debut as a 

semester school 

Amid the preparation for semester conver

sion, two other exciting academic projects are 
also in the works. 

In response to the needs of industry, IT is 

working with the College of Liberal Arts and 

other University units to develop an undergradu

ate minor in computer and information technol

ogy. The new minor will comprise five or six 

courses designed to provide students in nontech

nical degree programs with the computer skills 
In addition, the two five-week summer ses-

in little more 
than a year. 

necessary to thrive in today's high tech workforce. 
sions will be replaced by a three-week intersession in May and 

an eight-week summer session in June and July. 

Much of the effort over the past six months has been de

voted to easing the transition for students caught in mid-pro

gram during the changeover. As part of that effort, Hudleston 
and his team have prepared documents that detail degree re

quirements under both quarter and semester systems, allowing 
students to plan their course schedules far in advance. 

Students enrolled at the time of the conversion may com
plete their degree under either the quarter or semester curricu

lum requirements. They will be encouraged to compare the two 
and to choose the one that works best for them. The guiding 
principle is to prevent inconvenience for our students. 

All the information on semester programs and courses at 
the University has been entered by departments via the World 

Wide Web. Once edited, the information will be used to pro

duce comprehensive bulletins and course guides. Semester con
version handbooks for student and advisers are now being 
printed, and the first full listing of Twin Cities campus semester 

courses- freshman through graduate level- will appear this 

Plans are also underway to make UNITE Instructional 

Television courses available over the Internet through asynchro

nous streaming video technology. The new technology will al

low anyone with a personal computer, Internet access, and 

appropriate software to view videotaped credit and noncredit 

UNITE courses from a high-speed server on campus. We hope 

to launch this new service- the first of its kind at the Univer
sity- later this year. 

We will continue to keep you apprised of these and other 
exciting projects as they progress. 

H. Ted Davis 

Regents' Professor and Dean 
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• Compiled by Paul Sorenson and Joel Meyer 

US West CEO to headline 1998 S&T banquet 
RICHARD D. MCCORMICK - CHAIRMAN, PRESIDENT, AND 

chief executive officer of US West- will headline IT's 1998 Science and 

Technology Banquet. 

The event, a Minnesota tradition for more than a decade, highlights 

the latest issues and developments in technology for IT students, alumni, 

and corporate friends. Proceeds from this event benefit the Institute of 

Technology Alumni Scholarship Fund. 

Widely recognized as a leader in the communications and informa

tion industry, McCormick joined US West in 1985 as executive vice presi

dent when the regional "Baby Bell" emerged from the breakup of AT&T. 

He was elected president and chief operating officer in 1986, chief 

executive officer in 1990, and chairman in 1992. Under his leadership, 

Honeywell gift boosts 
ME campaign to $7.9 million 
THE CAMPAIGN FOR MECHANICAL ENGINEERING RECEIVED A 

$1 million contribution from the Honeywell Foundation in January, 

boosting the campaign total to more than $7.9 million. 
Honeywell and the Honeywell Foundation have a long history of sup

port for the University of Minnesota and IT, from helping to establish 

the Center for the Development of Technological Leadership to sup

porting programs for diversity. 
Founded in 1885 with the invention of the automatic thermostat 

control for home heating, Honeywell has grown to become a global leader 

in control technology. The company employs more than 57,500 people 

in 95 countries working in three areas of control technology: home and 

building control, industrial control, and space and aviation control. The 

Honeywell workforce includes more than 200 mechanical engineering 

alumni - more than any other company except 3M. Many of these 

alumni were introduced to Honeywell through mechanical engineering's 

co-op program, which allows students to alternate their studies with a 

corporate internship. 
Honeywell also provides opportunities for faculty to collaborate with 

the company. Over the years, many mechanical engineering faculty have 

conducted research in cooperation with Honeywell. 
"We are proud of our many successful partnerships with the Univer

sity and IT," says Andre Lewis, executive director of the Honeywell Foun

dation. "The mechanical engineering department generates some of the 

nation's best mechanical engineers and cutting-edge research," he adds. 

"Our investment in this top-ranked program will benefit not only Hon

eywell, but our community and beyond." 

For more information visit the IT web site at http:/ /www.technology.umn.edu. 
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US West is developing wireless and interactive 

cable networks. The company, based in Engle

wood, Colorado, generates annual revenues of 

nearly $13 billion. 

The banquet will also feature remarks from 

Dean H. Ted Davis, University President Mark 

Yudof, and ITAS president Robert Rosene. More 

than 700 alumni, faculty, friends, and corporate 

representatives are expected to attend. 

For more information ca ll 61 2·625·6035 or visit the IT web site at http :// 

www.technology.umn.edu. 

Arnoldy, Ramalingam earn 
engineering academy honors 
THE NATIONAL ACADEMY OF ENGINEERING 

has named IT alumnus Roman Arnoldy and me

chanical engineering professor Subbiah Ramalin

gam to its prestigious ranks. They were among 84 

new members announced in February. 

Election to the academy is among the highest 

professional distinctions accorded an engineer. 

Academy membership honors those who have 

made important contributions to engineering 

theory and practice, including significant contri

butions to the literature of engineering theory and 

practice, and those who have demonstrated un

usual accomplishment in the pioneering of new 

and developing field s of technology. 
Arnoldy (Mechanical '33) was elected for his 

development of the industrial use of chromium 

carbide wear-resistant materials and the processes 
to produce them. Arnoldy, chairman ofTriten Cor

poration, is profiled in this issue of Inventing To

morrow. 
Ramalingam was honored for his work in ma

chining and tool-life theory, coating-design algorithms, and for the in

vention of novel automation sensors and steered-arc coating technology. 

Ramalingam earned his Ph.D. from the University of Illinois at Urbana

Champaign in 1967. He joined the IT faculty in 1981. 

For more information visit the National Academy of Engineering web site at http:// 

www.nae.edu. 

FILE PHOTOS 



Physics launches 
'online helpline' 
for H.S. teachers 
MINNESOTA'S HIGH SCHOOL PHYSICS 

teachers have a new online resource at their dis

posal, thanks to Professor Benjamin Bayman 

and graduate student David DeMurth. 

The pair created an Internet helpline to ex

tend the department's expertise to high school 

instructors across the state. Teachers who send 

a question to the helpline usually get a response 

from Bayman or another faculty member 
within 24 hours. 

Teachers needing assistance can access the 

knowledge base of the department's entire fac

ulty, says Bayman. "Now, if a teacher comes 

across a physics question in their lesson or from 

a student, they can get a thoughtful, considered 

response" from an expert on the subject. 

According to Bayman, the help line grew out 

of a service the department already provides. 

"We're accustomed to answering questions," he 

says, adding that faculty members respond to 

thousands of physics-related inquiries from the 
general public each year. 

Since notifying all of the state's high schools 

about the helpline, Bayman fields two to three 

new questions each week. Previously answered 

questions - everything from "Why do golf 

balls have dimples?" to "What is capacitance 

really a measure of and why?"- are archived 
on the web site. The service is free. 

The help line is all part of an ongoing com

mitment to outreach, says Bayman. "We're glad 

to make use of available information to pro
vide a useful service." 

For more information visit the helpline web site at http:/ I 

www.phys ics .u mn.edu / questions or e·mail 
questions@physics.umn.edu. 

Gulliver to head civil engineering 
PROFESSOR JOHN GULLIVER HAS BEEN 

named head of the Department of Civil Engi

neering, succeeding Professor Steven Crouch, 

who was named IT's associate dean for finance 

and planning. 

"The department fared very well in recent 

years," he says. "Under Steve Crouch, we went 

from number 28 to 13 in the [National Research 

Council] rankings. That's awfully good." 

Gulliver hopes to build on that distinguished 

reputation. Under his leadership the department 

will continue to focus on infrastructure and en

vironmental engineering and meeting the need 

for additional University College courses and 

professional master's programs, he says. He also 

plans to continue communication with civil en

gineering alumni to determine how the depart

ment can best serve them. 

Gulliver 's research 

focuses on environmen

tal and water resources 

engineering, including 

the transport of chemi

cals through the envi

ronment. He received a 

bachelor 's degree in 

chemical engineering 

from the University of 

California at Santa Bar-

bara in 1974, and master's and doctoral degrees 

in civil engineering from the University of Min

nesota in 1977 and 1980. He joined the civil 

engineering faculty in 1981. 

For more information visit the civil engineering web site 

at http:/ /www.ce.umn.edu. 

LCSE honored in Smithsonian collection 
IN APRIL, THE LABORATORY FOR COM

putational Science and Engineering (LCSE) was 

named to the Smithsonian Institution's Perma

nent Research Collection on Information Tech

nology Innovation . The collection, located in 

the National Museum of American History in 

Washington, D.C. , celebrates individuals and 

organizations who use information technology 

to improve society. 

LCSE research became part of a collection 

that includes over 442 of the year's most inno

vative applications of technology from 40 states 
and 19 countries. 

IT publishes 1997 annual report 
THE INSTITUTE OF TECHNOLOGY PUB

lished its 1997 annual report in January. The 

36-page report includes an overview of the 

college's activities, a summary of awards and 

accomplishments from each department and 

center, and donor information for the 1997 fis

cal year. The report is available on the web at 

http://www.technology. umn.edu. To request a 
printed copy, call612-626-7959. 

"The materials submitted on behalf of the 

LCSE will enrich the Smithsonian's growing 

permanent collection on the Information Age, 

and help the Institution build an accurate his

toric record of the truly outstanding achieve

ments being made in these remarkable times," 

said Dan Morrow, executive director of the 

Smithsonian awards program. 

The collection was presented to the Institu

tion in an April ceremony on the National Mall. 

For more information visit the LCSE web site at http:/ I 
www.lcse.umn.edu. 

'Photo file' correction 
MORE THAN 40 CAREFUL READERS 

wrote, called, ore-mailed us to report that we 

had reversed the order of the rows in the cap

tion for last issue's "photo file" picture of the 

1937 chemistry faculty. We regret the error. 
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Chemist] effrey Roberts is examining the effects of ozone depletion 
BY DAVID HYLAND 

F
OR CHEMIST JEFFREY ROBERTS, 

the effects of ozone depletion go be

yond human concerns to the delicate 

balance in nature. 

Depletion of the ozone layer- a protective 

covering in the Earth's stratosphere that shields 

against the sun's harmful ultraviolet rays- is 

often blamed on human industrialization. 

However, Roberts, an associate professor of 

chemistry, is more concerned with the effects 

of ozone depletion than with who is to blame. 

"It's certainly possible for human beings to 

go inside, to put on a hat;' Roberts says. "But 

the implications are potentially severe for other 
I ife- forms." 

Currently, environmental groups and their 

critics wrangle over the problem and proposed 

solutions that will curb the continued deple

tion of the ozone layer. 

Roberts has his own ideas about how to deal 

with the problem. 

''I'm very interested in refuting a lot of the 

misinformation that is put out about the ozone 

hole;' Roberts said. "As it turns out, that ozone 

hole ... is also a fascinating chemistry problem." 

The chemistry problem begins with the re

lease of gases called chlorofluorocarbons, or 

CFCs. These gases have been used extensively 

by industry since World War II, with industrial 

applications ranging from automobile air con

ditioning to silicon microchips. Because CFCs 

are not readily soluble in many substances, 

clouds of these gases form in the atmosphere 

and cannot dissolve. 

However, Roberts explains, ultraviolet radia

tion breaks up CFCs, and the chlorine gas re

sulting from this breakdown eventually splits 

ozone molecules and destroys the layer. 
Some CFC clouds accumulate at the North 

and South Poles during the winter because of a 

seasonal atmospheric wind phenomenon called 

the polar vortex. 
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When the polar spring arrives, a localized 

concentration of CFC clouds are exposed to the 

sun's ultraviolet radiation. The UV rays break 

apart the gases, which in turn break up the 

ozone molecules, resulting in a large hole in the 

ozone layer above the poles. As the spring con
tinues and the polar vortex ends, ozone fills in 

the hole. 

To illustrate the depletion process, Roberts 

uses the analogy of a bathtub filled with water. 

With the drain open and the tap running, the 

water level in the tub remains static. But if a 

"new" drain is created, the water level will de

cline. 
Roberts' interest in the study of ozone deple

tion began shortly after he came to the Univer

sity in 1990. With a team of six graduate 

students in his lab, Roberts has implemented 

new strategies to study the depletion process. 

"Our approach is a pretty novel approach 

to some of the atmospheric problems," says Lies] 

Schindler, a graduate student who has worked 

in Roberts' lab for the past five years. 

In the lab, Roberts and his team test films of 

ice with components of CFC gases. Using care

fu l instrumentation, they observe the reaction 

of gases in cond itions similar to those found in 

the atmosphere, hoping to further understand 

their chemical structures. 
In the future, Roberts hopes to use these 

techniques to examine other chemical reactions 

in the atmosphere. 

Roberts says "the solution is in place" for 

ozone depletion. If nations adhere to interna

tional treaties, like the 1987 Montreal Protocol 

that decreases CFC emissions, Roberts said 

ozone depletion will diminish. • 

For more information visit Roberts' page on the chemis

try web site at http:/ /www.chem.umn.edu. 
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Wi lLE FEW PEOPLE WOULD EX

ect to find a box of Legos in a 

niversity robotics lab, computer 

science professor Maria Gini finds them a valu

able tool in her research. 

"Legos are easy to find, are really light, and 

are good for prototyping," Gini says. "You de

sign something, and if it doesn't work, you break 

it apart." 

Working with Legos is just one of many in

novative ways Gini has been experimenting 

with robotics and artificial intelligence at the 

University for the past 15 years. 

Previous experiments in robotics have fo

cused primarily on giving robots basic pro

grams or maps to follow. 

Gini's strategy, however, is to have robots 

complete tasks on their own by literally bump

ing into things. By using physical sensors, light 

detectors, and even sonar sensors, the robots' 

small steps are giving scientists greater insight 

into how robots can perform more complex 
tasks. 

But these developments in artificial intelli
gence for robots actually began with studying 

insect anatomy and physiology, Gini says. 
"Insects don't- at least we don't think so 

-have maps. A fly just flies," says Gini. 

Despite their small brains, insects are very 

successful at surviving and adapting, Gini says. 
In a lab with five to 10 students, she and 

other professors teach how all aspects of robot
ics and robot software. 

Gini's artificial intelligence projects also in

volve the Internet. One is an electronic com

merce program that conducts negotiations and 
finds products for sale on the web. 

She is also working on a new Internet search 

engine that browses and classifies web sites ac-

cording to the frequency of a particular word 

on each document. 

Gini first became interested in artificial in

telligence in her native Italy. Her interest con

tinued during studies at Stanford University, 

where she was also introduced to robotics. She 

came to the University in 1982. 

Introducing and educating people about ro

bots is another area of great importance to Gini. 

Besides her University work, she has frequently 

demonstrated her robots to grade school chil
dren. 

"Robots are like toys, and you can talk with 

the kids (about the robots)," Gini says. "They 

see the robot doing something, and you don't 

need to explain a lot. It's a very powerful mes
sage." 

Associate Professor Nikolaos Papanikol

opoulos says Gini has played a critical role in 

teaching and exciting people, especially chil
dren, about science. 

"Maria has done a great job in popularizing 

robotics in K-12 schools, with Girl Scouts and 

science exhibitions," Papanikolopoulos says. 

BY DAVID HYLAND 
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"She has interested kids in computer science by 

using robotics as a tool." 

Papanikolopoulos, who also teaches about 

robotics, says Gini was a key factor in drawing 

him to the University. 

Maksim Tsvetovatyy, a computer science 

graduate student, has worked with Gini for 

three years and credits her for helping him at

tend graduate school. 

"I've worked with her for a long time," Ts

vetovatyy says. "You never expect what kind of 

interesting projects will pop up." 

Despite the interest of students and fellow 

researchers, little commercial interest has 

emerged for Gini's research. 

"Very few companies use robots because 

they're too expensive for what they can do. They 

really don't do enough," Gini says. "I think there 

will be opportunities, but not yet." 

For her next project, Gini will collaborate 

with Papanikolopoulos and several other IT re

searchers to design and build a distributed ro

botic system comprising multiple robots linked 

by wireless communication. The group recently 

received a $5 million DARPA grant to fund the 
research. 

Beyond that, Gini hopes to further explore 

ways for robots and programs to communicate 

with other computers. She even hopes to even

tually use the technology to make toys. Still, she 

remains unsure of where she and robotics will 
be in the future. 

"Things in computer science move so rap

idly," Gini says. "You can't predict more than a 

year or two." • 

For more information, visit Gini's web site at http://www· 

users.cs.umn.edu/- gini/. 
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of experience 
A new program helps IT students gain global perspective 

W
ITH ICY WATER CASCAD

ing over his body from nearly 

3,000 feet above, Brian Just 

expected Venezuela 's Angel 

Falls to leave him awestruck. But he had expe

rienced so many amazing things in the preced

ing weeks that standing under the world 's tallest 

waterfall didn't seem much out of the ordinary. 

During his three-month stay in Merida, Ven

ezuela, Just also whistled to freshwater dolphins, 

8 INVENTING TOM ORROW SPRING 1998 

BY JOE CARLSON 

climbed an Andean mountain, fished for pira

nha in Los Llanos, and relaxed on a Caribbean 

beach- all while attending classes through the 

University's Global Campus program. 

The 109-day trip, which Just now calls "the 

highlight of my academic career," provided a 

greater awareness of how other people in the 

world live, and thus gave him insight into his 

own life. "It gives you another perspective so 

you don't take things for granted," he says. 

It is that sort of life-altering vision that the 

Global Campus staff hopes to instill in other 

IT students. "It changes every student's life in 

some way," says Michelle Cumming, a program 

associate in the Global Campus office. "It has a 

ripple effect on their whole world." 

Although students have studied abroad for 

years, the program is traditionally associated 

with a liberal arts education. That perception 

may be one reason why IT students account for 

only 20 of the 700 University students who went 

abroad last year. 

But the Global Campus can offer particular 

advantages to IT students, such as exposing 

them to real-life problems. "You're getting to do 

something in your field, but you're also getting 

an international perspective;' Cumming says. 

IT students could also benefit from the im

proved learning skills, increased sensitivity to 

diversity, better flexibility in dealing with new 

situations, and a global perspective gained 

through study abroad, she adds. 
That's why the Global Campus teamed up 

with Peter Hudleston, IT's associate dean for 

student affairs, to encourage IT students to con

sider study abroad. Together, they have com
piled a list of more than 250 foreign universities 

that offer programs of interest to IT students. 

WORLD TRAVELERS: IT students Greg Van Heel and 
Michelle Ehrenberg participated in study abroad pro
grams in Denmark and Spain, respectively. 

PHOTO BY CHIP PEARSON 



"A key element in this initiative is to help 

students to study abroad without losing mo

mentum toward their degrees," says Hudleston . 

Toward that end, they are working with IT 

departments to identify courses at foreign uni

versities that meet the University's degree re

quirements. "The idea is that students can then 

select courses in their major to take while study

ing abroad," he says. 

Hudleston and the Global Campus staff have 

already developed an informative brochure that 

highlights several programs, including one of

fered by Denmark Technical University, where 

senior Greg Van Heel studied. 

During his four-month stay in Denmark, 

Van Heel took two courses in hydrology that 

applied to his University curriculum, one of 

which included working with the Danish gov

ernment to help find a solution to Copenhagen's 

recent water shortages. 

As part of that experiment, the students de

termined if water from a nearby pond could be 

filtered naturally and used to remedy the city's 

critical water shortage. The pond water was 

poured into the ground above a well, where it 

would enter the water supply after being filtered 

by the soil. 

As it turned out, the solution wasn't possible 

-the water was too thick and murky- but in 

the process, Van Heel learned practical skills 

such as measuring an infiltration rate. 

"I would love to be doing something like this 

after graduation," he says. The experience was 

much more rewarding than a traditional text

book-and-lecture education, he adds. "You can 

get a textbook problem describing the same 

situation, but it would be a lot different." 

The experience also strengthened his com

munication skills, an area in which Cumming 

believes many technical engineering majors 

should improve. Employers look favorably on 

prospective employees who could represent 

them abroad successfully, she says. 

Van Heel was inspired to visit Denmark af

ter reading journeyer, a novel about the adven

tures of Marco Polo. What he discovered was a 

nation more liberal and open than the United 

States, where women rode bicycles nude to pro

mote a local museum exhibit on sexuality. At 

night Van Heel wandered the streets, watching 

street performers play music, perform magic, 

and juggle fire. 

"I would be shocked to see someone juggling 

fire here," he says. "The cops would take care of 

them right away." 

PHOTOS BY BURTON HAUN 

Van Heel carries mementos from Denmark 

with him, including a sense of security and in

dependence. "It's good to know that I can take 

care of myself and be an independent person." 

The fact that most of the people he lived with 

spoke English made daily life much easier, he 

says. Although it is a good idea to know some 

of the native language, Van Heel says students 

considering study abroad shouldn't let language 

be a barrier. 

During her study experience in Spain, me

chanical engineering sophomore Michelle 

Ehrenberg was impressed by the Spaniards' 

mastery of multiple languages. During one meal 

with her Spanish host family and two German 

guests, "there were three different languages 

going around the table," she says, adding that 

the children had the least trouble with the pot

pourri of Spanish, English, and German. 

"It was fun to see the little kids playing to

gether" without the barriers of language or cul

ture, she says. 

Ehrenberg adds that she had some of the best 

and most culturally enlightening times living 

with her 12-member Spanish host family, which 

often took time out for day-long picnics and 

other outings. " How often do you get your 

whole family to spend an en tire day together?" 

she says, contrasting her hosts with American 

families. 

Hudleston and Cumming hope that more 

students will follow in the footsteps of Ehren

berg, Van Heel, and just. And although the price 

tag may seem daunting, financial aid and schol

arships can make the expense of study abroad 

GLOBAL GUIDES: Global Campus staff members Chip 
Peterson, Nuru Andrianiana, and Michelle Cumming 
worked with Associate Dean Peter Hudleston (below) 
to spearhead the initiative. 

comparable to a regular 

quarter of classes at the 

University. 

Hudleston says timing 

is another important fac

tor. "P robabl y the best 

time, in terms of fitting it 

into other things, is the 

junior year," when the ba

sic sequential courses - calculus, physics, 

chemistry- are completed, but the sequences 

for specific majors haven't begun. 

The effort to encourage more IT students 

to study abroad reflects an increased awareness 

of how much cultural education contributes to 

a we ll -rounded collegiate experience, says 

Hudleston. "Th is is a real opportunity. It looks 

good on a resume, and it can help them profes

sionally in dealing with the world." • 

For more information call the Global Campus office at 

61 2·626·9000 or visit its web site at http://www. 

umabroad.umn.edu. 
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PROFESSOR GORDON BEAVERS 

has students soaring to new 

heights. Using everything from 

paper airplanes to DC- lOs, Bea

vers has transformed a conven-

tional one-credit introductory 

course into an intriguing sur

vey of the aerospace industry. 
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"The course is an attempt to provide stu
dents with a feel for the flavor of aerospace en

gineering and get them excited about it," says 

Beavers. "That's difficult to do using only a tra

ditionallecture format." 

One course component requires students to 

design and construct model planes using balsa 

wood and basic principles of aerodynamics. 

Given those building blocks, they attempt to 

create a plane that will fly in a stable configura

tion from the balcony of Northrop Auditorium 

to a designated spot on the stage. 

"It's interesting to see what they come up 

with," says Beavers. "Their designs are quite 

imaginative. 

BY pAUL SORENSON 

"Some of the planes fly quite well, but most 

are disasters;' he adds with a smile. 

Indeed, during the "fly-off;' only a handful 

of planes sail successfully to the stage. Several 

others veer off course and crash into the deco

rative molding on the auditorium walls. A few 

drop precipitously and shatter on the seats be

low. 

After the wreckage is cleared, Beavers and 

his colleague, Professor Andrew Vano, gather 

the students and critique their designs. "Most 

students create airplane configurations that are 

much more appropriate for supersonic flight , 

but are quite unsuitable for stable flight at very 

low speeds," he explains. 

But that's all right with Beavers. "This isn't 

a course in aerodynamics;' he says. "We couldn't 

possibly cover all of the things they need to 

know [to design a successful plane] in a one

credit course. By the end of their junior year, 

they'll understand a lot more about why some 

of their designs were completely unrealistic." 

Beavers got the idea for the model plane 

project from Vano, who was an adviser for a 

1994 Kidney Foundation fundraiser that had 

Minnesota Twins fans trying to loft paper air

planes from the second deck of the Metrodome 

into the sunroof of a car parked on the playing 

field. Beavers and Vano thought it would be a 

stimulating challenge for students to try to im

prove the design being used at that time, in
cluding a "fly-off" in which Northrop 

Auditorium was substituted for the Metrodome. 

The students enjoyed the project so much 

that it was repeated in 1996. This year Beavers 

PICKING UP THE PIECES: After the "fly-off" (above) 
students use duct tape and glue to repair their planes 
for a second test flight. 
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and Vano added a new twist by switching from 

paper to balsa wood. 

In addition to building and flying model 

planes, students hear from guest speakers and 

take field trips, including one to Northwest Air
lines. 

"Some of them have never had the oppor

tunity to get up close to a plane and kick the 

tires," says Beavers. "This year they had the op

portunity to see how turbofan engines work and 

to go inside a DC-10 and wander around. They 

really enjoyed that." 

Students enjoy the hands-on nature of the 

course, says Beavers, and the activities provide 

a bit of relief from the grueling demands of the 

first-year calculus and physics sequences. 

"The projects were a lot of fun," says sopho

more Sara Brandenburg. "It's much more in

teresting to see and do rather than go through 

lecture after lecture." 

"Before this, I knew what an airplane looked 

like, but I didn't know where to put the center 

of gravity or how far back the wings should be;' 
she adds. "Now I know." 

Although most who take the class are aero

space engineering majors, it also attracts stu

dents from other departments and colleges. The 

course has inspired at least one liberal arts stu

dent to take up aerospace engineering. 

Sophomore Abbey Eichman completed the 

course as a CLA student last fall. At the time, 

she was preparing for a career in medicine or 

TAKEOFF: A student lofts his plane toward the Northrop 
Auditorium stage (above) as Beavers and other mem
bers of the class look on. 

law, but her fascination with space and child

hood memories of the movie Top Gun 
prompted her to take Beavers' course. 

"I had always been interested in space, but I 

didn't really know anything about [aerospace 

engineering], so I thought I'd give [the course] 

a try," she says. 

"A lot of the things Professor Beavers talked 

about in the course were the things I was inter

ested in. I thought to myself'! could see myself 

doing that."' 

Eichman eventually transferred to IT and 

now works in Beavers' research laboratory. 

Although the course won't be continued un

der the semester system, Beavers has enjoyed 

his role in introducing Eichman and others to 

the wonders of aerospace engineering. 

"I can't say [this course] had that same im

pact on a lot of students," he says. "But I'd like 

to think we helped create an interest in a few 

students who knew nothing about the field." • 

For more information visit the aerospace engineering and 

mechanics web site at http:/ /www.aem.umn.edu. 
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A new IT course in the history of science and technology 
uses Internet technology in innovative ways 

ROFESSOR SALLY GREGORY 

Kohlstedt's window to science 

and technology's past purveys 

an even wider view- into the 

future of the World Wide Web 

as a teaching tool. 

The History of Science and Technology in 

20th-Century America, a new course designed 

to acquaint students with the history of there

lationship between science, technology, and 

American culture, is a working experiment in 

the extensive use of computers in and out of 

the classroom. The course is offered through 

IT's renowned program in the history of sci

ence and technology. 

With the support of former Vice Provost 

Phillip Shively and help from graduate student 

teaching assistants Eric Boyles and Mark Lar

gent, Kohlstedt set out last August to design a 

class that was computer-intensive and yet main

tained the advantages of traditional classroom 

dynamics. 

"The students knew they were guinea pigs, " 

Kohlstedt says with a buoyant chuckle. "But we 

thought it would be useful to acquaint first-year 

students with the idea that they needed com

puter skills and library skills. We did this for 

the sake of the class, not for the sake of experi

ment." 

The class, which was offered as an elective 

to IT honors students last fall quarter, relied 
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heavily on a web site created and maintained 

by Boyles. 

More than 200 hours went into the site's 

construction, which included syllabi, course 

materials, four online assignments, "virtual ex

hibits," a chat room and discussion board, lec

ture notes, and student group projects. 

"It makes the class more transparent, " says 

Kohlstedt. "And every student was a really com

fortable computer user coming out the other 

end." 

Kohlstedt, Boyles, and Largent emphasize 

the fact that although the use of the web site 

was extensive and necessary to the success of 

each student in the class, their intent was not to 

create a "virtual classroom, " or to diminish the 

advantages that lecture and interaction provide. 

BY JOSHUA DICKf Y 

"This wasn't an attempt to take an existing 

class and shove it into web capabilities, " Lar

gent says. "This was a brand-new class that had 

never been taught before, so we wanted to ex

plore integration and look at the capacities that 

the web had for us." 

One of the basic goals of the class was to 

teach students to "read" scientific visual mate

rials more critically, as well as to analyze from 

an ethical standpoint those images chosen by 

the instructors. 

A series of assignments requiring students 

to peruse scanned and downloaded images from 

the site permitted students to work at their own 

pace, rather than in a classroom setting with the 

images presented in slide format . 

"There was a huge jump in their ability to 

analyze those images- way beyond our inten

tions, " says Largent. "Each assignment was very 

deliberately selected, not randomly thrown to

gether. And there were not necessarily 'right 

answers,' but their capacity to analyze those im

ages increased quickly." 

Another online assignment involving images 

and text would have resulted in a 20-page docu

ment. However, the paperless nature of this par

ticular task, says Largent, made the document 

cost -effective as well as searchable. 

Students were able to complete assignments 

on their computers and submit them electroni

cally via e-mail. Although the team did print 



out graded assignments so they could be re

turned to students, the potential for a paper

less class exists for the future. And the team 

agrees that its ability to handle administrative 

matters via the site allowed more time for lec

ture and classroom discussion. 

The entire site was searchable by keyword 

phrase, another element that made the site user

friendly. 

While other classes have used the web to en

hance learning, Kohlstedt believes that the suc

cessful and extensive integration of web 

technology in her class is unique. 

"There are a lot of primitive classroom Web 

sites out there," she says. 

Boyles agrees. 

"We examined other classes' web sites. All 

were good efforts, but we felt many were just 

replications of paper fo rms - the digitaliza

tion of an existing course," he says. "We wanted 

to more closely integrate what we were teach

ing." 

And while initially the web-integration 

model met with isolated resistance from a few 

students, it wasn't long before all 45 students 

embraced its advantages. 

The tr io started with the assumption that 

web skills are absolutely essential to the success 

of any student. 

"By week two, there was no more whining. 

Any initial criticism was based on unfami liar

ity with the web itself, " says Boyles. "But by de

sign, the site is very, very accessible and 

non-complex. It can be used from any com

puter. 

"A lot of really good technologies, such as 

Rea!Audio and video, we decided early-on not 

to use in order to make this thing as rock-solid 

and accessible as possible." 

And the site was constantly being improved 

in order to meet course goals. Throughout the 

quarter, students offered critiques of the site. 

Its designers were willing to adapt it accordingly. 

Largent believes the site's power to connect 

students outside of the classroom was one of 

its major advantages. "The web site really drew 

the students in, " he says. "They were anxious 

to contribute to refining it." 

While students seemed to resist the real-time 

chat room for its lack of practical application, 

the discussion board was one of the site's more 

popular and frequently used features. Students 

could post anything from their ideas about pos

sible exam questions to organizing small study 

groups. 

PHOTO BY CHIP PEARSON 

"Because of the discussion groups, it really 

got to be a social class," says Kohlstedt. She adds 

that the honors program tends to foster a com

munity approach to learning among students, 

a sentiment echoed by Largent and Boyles, who 

also said the web site fit the collective group 

mentality of the honors program. 

Of course, use of the web site had its share 

of problems. A handful of students felt some

what resentful that their insights were being ex

ploited by students who did not contribute to 

the discussion board. 

"Frankly, I'm wrestling with that as a fac

ulty member," says Kohlstedt. "We haven't re

ally solved that problem yet. We didn't know 

about it until after the fact, when we heard some 

students say they were no longer going to post 

things. We knew it would be somewhat uneven , 

but if some people did nothing, that's just not 

fair." 

She adds that in the future, the team will 

consider looking at discussion board postings 

as part of the participation grade, "but I like 

the fact that it was a free-for-all and informal." 

Small-group student projects that analyzed 

various ethical, scientific, or technological prob

lems are also available at the site. 

"We used the discussion board to set stu

dents up with their topics," says Boyles. "They 

each had the option to put their projects on the 

site, and everyone agreed to do it- something 

that gave them a strong incentive to write a very 

HISTORY BUFF: Professor Sally Gregory Kohlstedt and 
two graduate assistants designed the online course. 

polished paper, because they were published 

globally." 

Boyles notes that of the 45 students enrolled 

in the class, none dropped, and all assignments 

and tests were accounted for. 

"There's no slipping through the cracks 

here," says Boyles. "Every student has an e-mail 

address, and if someone was falling behind or 

missing something, we got in touch with him 

or her about it." 

The class will be offered again in the fall 

1998. Because the site was designed modularly, 

elements can easily be added, removed, or im

proved. That, says Boyles, should keep the site 

in use for quite a while. 

"In essence, we've written a textbook," he 

says. "Except that ours is online and interactive." 

And in a class that intends to teach how tech

nology affects culture, using technology to con

vey the knowledge seems only appropriate. 

"There is a parallel, indeed, " says Boyles. • 

For more information, call 612·626·7069 or visit the 

course web site at http:/ /www.umn.edu/scitech. 
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GOLDEN ~. G 0 P H E R S 

Introducing six Golden Gophers who prove that rrs 
student athletes are winners in the classroom above all else. 

1TH A GLEAM IN HIS EYE AND 

a smile on his face, McKinley Bos

ton recalls his days as a Gopher 

athlete at the University of Min

nesota in the 1960s. 

Although he enjoyed the glory he earned 

as an All-Big Ten defensive lineman, Boston 

knows that his most important accomplish

ments during that era happened not on the 
football field, but in the classroom. 

Now, as the University's vice president for 

student development and athlet ics, Boston 

champions academic excellence among athletes 

and non-athletes alike. He is proud of the 

University's high academic standards and is 

bothered by the perception that athletes take 

advantage of their scholarship status by play

ing their sport and not performing in the class

room. 
In reality, student athletes graduate at a con

sistently higher rate than non-athletes. That 
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level of achievement is expected by both coaches 

and students, says Boston. 

"For a coach to say that 'my team went un

defeated and I graduated none of my athletes,' 

that's not acceptable, and for a coach to say ' I 

graduated all my athletes and I didn't win a 
game,' that's not acceptable,'' Boston says. "What 

is acceptable is to demonstrate competence and 

excellence in both." 

The University sets higher standards for stu

dent athletes than most other schools in the Big 

Ten and around the nation, says Boston. In turn, 

the students are determined to make the best 

use of their scholarships and get an education. 

Moreover, he adds, the characteristics of a 

good athlete- drive, determination, discipline, 

and the desire for competition- carry over to 

the classroom and push athletes to achieve, of

ten beyond their known capabilities. 

Nowhere is that spirit more evident than 

among the 51 Gopher athletes enrolled in IT. 

PROFILES BY ANDREW TELLIJOHN 

They have varying 

backgrounds, goals, 
and reasons for 

choosing the Uni

versity, but many of 

them say that its 

strong academic 

programs were as 

important a factor 

as athletics in mak
ing that decision. 

·A 9l _,. 
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McKinley Boston 

Moreover, they have learned to successfully bal
ance the college's rigorous course load with the 

demands of year-round practices and compe

titions. 

"These students demonstrate that Gopher 

athletes can- and do- win both on the field 

and off,'' says Boston. 



John Cahoy 
C • Swimm1og 

WHEN CHEMISTRY JUNIOR JOHN CAHOY 

isn't running from room to room watching 

chemical reactions and charting research, he 

might be at a Board of Regents meeting. Or 

advising students in the honors program. Or at 

practice for the swimming and diving team. 

Many students might succumb to the de

mands of such a busy schedule, but Cahoy 

thrives at this pace. 

Dennis Dale, who has coached high school 

and college swimmers for 25 years, says, "John 

is the most focused student athlete I've ever 
worked with." 

And he excels on all levels. 

In 1995 he was the Wisconsin High School 

Swimmer of the Year. As a University sopho

more he finished 1Oth in the 800-meter free-

relay team and 12th in the 400-meter relay team 

at the NCAA swimming meet. 

In the classroom, he earned All-Big Ten and 

When he's in the lab, he loves the lab. When he's 

in the pool, he loves to swim. 

"When I'm doing what I'm doing at that 

Academic All-Big Ten honors. He currently moment, that's when I'm at my best," he says. 

maintains a perfect 4.0 grade point average. 

But if that isn't enough, he's also active in 

student government as an alternate student rep

resentative to the Board of Regents. "The Uni

versity is a complicated place, and I've always 

wondered how decisions happen," he says. 

Although Cahoy loves all his activities, his 

primary post-graduation goal is to earn a Ph.D. 

in chemistry. As part of chemistry professor 

William Tolman's research group, Cahoy holds 

his own with more advanced students. 

"My group consists mostly of graduate and 

postdoctoral students," says Tolman. "He fits 
right in." 

But Cahoy says his future could include poli

tics, teaching, or some other form of public ser

vice. In the meantime, he plays no favorites. 

PORTRAITS BY CHIP PEARSON 

During the swimming season he gives him

self a break by taking "just" I 2 credits. But dur

ing the spring, when there are no practices and 

he has more free time, he compensates by car

rying a heavier academic load. 

He discovered his love for chemistry while 

fulfilling another of his passions, immersing 

himself in the culture of other countries. Dur

ing an exchange trip to Germany, a high school 

teacher allowed students more latitude in con

ducting laboratory experiments, which made 

the experiments that much more exciting, Ca

hoy says. He adds that he has a bit of a wild side 

that belies his outer appearance. 

"I like to experience life and see what it's all 

like," he says. "It's not really taking risks- it's 

''I'm still not sure what I will do;' she says. "Once 
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more wondering 'what would happen if you do 

this."' 

Cahoy credits his coaches and instructors for 

being flexible enough to let him tailor his own 

schedule, somethi ng Dale says he is willing to 

do when an athlete has so much on his plate. 

"It depends on what their needs are," Dale 

says. "We don't do it every day, we don't do it 

for everybody because most people don't have 

as many pressing concerns as he has." 

Somehow, Cahoy manages to fit all of his 

endeavors into his daily schedule. Although he 

doesn't have much free time, and his activities 

force him to calculate his daily schedule down 

to the minute, he doesn't regret the frenetic 

pace. 

"Whatever I'm missing out on, I'm gaining 

so much more," he says. 

Sonja Robinson 
EJedncal Engineering • BaskLlliall 

ALTHOUGH SHE'S ENJOYED MANY 

thrills on the basketball court, senior Sonja 

Robinson found her inspiration during a child

hood visit to Disney World, where she was fas

cinated by the electric cars and fantastic special 

effects at Epcot Center. 

''I'm interested in a lot of things, but some

how it always came back to Disney World," says 

Robinson. "I just wanted to be able to take part 

in all of that." 

That fascination led Robinson to pursue a 

degree in electrical engineering. She came to 

Minnesota because of its world-renowned en

gineering programs, even though universities 

near her home in Arizona had stronger basket

ball programs. 

Playing on a team that had just one Big Ten 

win during her first two seasons proved to be a 

challenge, says Robinson. After a recent loss, the 

team had a two-hour layover at a Detroit air

port. Normally that would be a good time for 

her to study, she says. But when losses start to 

add up, even Robinson finds it hard to concen

trate. 

"I got about ten minutes' worth of work 

done that night," she says. 

But Robinson is optimistic that the new 

coaching staff led by Cheryl Littlejohn will help 

turn the team's record around. 

Because stress fractures in both legs have 

convinced her not to pursue basketball after col

lege, Robinson is focusing on opportunities in 

engineering. 



you get an engineering degree, you can apply it 

to a thousand different things." 

Robinson spends her free time participat

ing in the Society for Black Engineers and other 

organizations. She also enjoys writing, paint

ing, and drawing. 

"I've always been the creative type," she says. 

"I'm just hoping whatever I end up doing, I'll 

get the chance to use all my different interests 

and talents. I think I'll go crazy if I just sit in an 

office and look at pieces of machinery all day." 

After basketball, she probably won't stop 

competing. "I haven't been inactive a day in my 

life," she says. "Maybe I'll take up fencing or 

something. 
"My dad is always telling me I need to go 

out and meet more people, and I keep saying 'I 

know that's true, but I don't have much time to 

do that,"' Robinson says, addi ng that it's all 

worth it. 

"It's an experience that I wouldn't trade for 

anything," she says. "The lessons I've learned 

[will help me through] life in the long run." 

Donna Boom 
eering • Golf 

TWO YEARS AFTER TAKING UP GOLF, 

Donna Boom won her first tournament. She 

was just seven years old. 

"Golf has always been fun for me," she says. 

"I don't ever remember not playing." 

Ever since she won that first competition, 

the mechanical engineering junior has excelled 

at the sport. She won the Minnesota State AA 

Golf Tournament during her senior year at Al

bert Lea High School and finished 35th at the 

Big Ten Conference championships in 1996. 

But golf isn't her only passion. "My num

ber-one priority is school, and my coaches know 

that," she says. "They're very understanding." 

Boom is not alone in her convictions. The 

golf team's combined 3.46 grade point average 

-the highest of any team at the University

is the result of hard work and drive, says coach 

Kathy Williams, citing Boom as an example of 

both qualities. 

"It's kind of nice to be in that category rather 

than to have to motivate them," Williams says. 

"With strong leadership, it's easy for good things 

to happen." 

Boom realizes that she can't do it all, how

ever. She has been a member of Kappa Kappa 

Gamma sorority for three years, but relin

quished a leadership position because of her 

busy schedule. Her sorority sisters have been 

very understanding and realize that she can't 

be available for every activity. 

In demand for her prowess on the golf 

course, Boom had the opportunity to attend 

several schools farther south, where she could 

have golfed year-round, but she liked the Mid

west and wants to stay in the area after gradua

tion. Besides, says Boom, Minnesota's cold 

winters actually lower her yearning to play, 

making it easier to study during the off-season. 

"Academics are very important [because] 

golf isn't where my career will be," Boom says. 

But the sport won't ever be out of her life 

completely. "You can do a lot of business on the 

golf course," she says. 
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Benjamin 
Hamilton 

Methanical Engineering • Football 

IF THE REGULAR CHALLENGES OF GROW

ing up weren't enough for Benjamin Hamilton, 

he had the additional hurdle of following in his 

dad 's footsteps on the football field. His father, 
Wes, played guard for the Minnesota Vikings 

from 1976 to 1985. 

But Hamilton prospered under his father 's 

tutelage, becoming a hometown hero and sign

ing with the Gophers during Jim Wacker's final 

season as football coach. 

During his first year on the field , under 

Coach Glen Mason, Hamilton earned the start

ing center position and excelled during big 

games against powerhouse teams like Michigan 

and Penn State. 
At first, says Hamilton, "I was really nervous 

playing in front of so many people - it's so 
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loud. It's an adjustment going from playing in 

front of 1,000 to 2,000 people to playing in front 

of 102,000 people." 

Roger Lipelt, Hamilton's coach at Wayzata 

High School, isn't surprised by his success. 

"We've had several kids that have played at the 

Division One level," and Hamilton was among 

the best of them, he says. "I always thought he 

would be good." 

Experts now say Hamilton may be the best 

returning center in the conference. There are 

even hints that he might follow in his father's 

footsteps in the National Football League. But 

at this point he is focusing on his education. 

"It's been a goal of mine to go pro, but if it 

happens, it happens," he says. "Right now I'm 

just concentrating on getting [the skills I need 

for] a job after college." 

Hamilton, a civil engineering sophomore, 

hasn't decided on a specific career path, but is 

exploring several options and hopes to partici

pate in internships next winter. When he's not 

studying, he spends much of his free time in 

the weight room bulking up for football prac

tice, which starts in the spring. 

The discipline gained from athletics contrib

utes to success in the classroom, says Hamil

ton. "Football gives you the work ethic to get 

things done. Not being able to miss practice 
carries over to class. 

"The coaches really stress academics, so I 
think it'd be impossible" for athletes not to take 
their studies seriously, he adds. 

According to Lipelt, one thing about 

Hamilton's future is certain. 

"If he was good this year, he'll be better next 
year. That's the kind of kid he is." 



Jason and 
Jermaine Stanford 

Electrical ED!JIDeering • Basketball 

WHILE BOBBY JACKSON, SAM JACOBSON, 

and Eric Harris commanded center stage dur

ing the Gophers' 1997 trip to the Final Four, 

several other players played a crucial, albeit less 

visible, role in the team's success. 

Among them were the Stanford twins, Ja

son and Jermaine. 
The brothers, who attended high school in 

Wisconsin, were recruited by the University for 

their academic abilities. Although both wanted 

to play basketball, their decision to attend the 
University was based its highly rated electrical 

engineering program. 

The two are inseparable. Having shared a 

room for nearly 20 years, they still live and take 

classes together, and even interned together at 

Honeywell. So when it came time to try out for 

the Gopher basketball squad, they did it in tan

dem. 

With a chuckle, men's basketball coach Clem 

Haskins recalls how Jason and Jermaine Stan

ford appeared at a walk-on tryout with spindly 

bodies unfit for the rigors of Big Ten basket

ball. They made the team, however, and a few 

years of hard work and weightlifting have trans

formed them into competitive players. 

Although both Jason and Jermaine have 

spent more time on the bench than on the court, 

Haskins says he is amazed at their hard work 

and perseverance. 

"Last year they really were a big part of the 

ball club that made the Final Four because they 

were able to practice with us every day," he says. 

"Those two guys in practice are tremendous 

basketball players - they did a great job of 

pushing the guys in front of them." 

"It's hard to find those ingredients and 

someone willing to do that each and every day," 

he says. 

And this season the work has paid off, espe

cially for Jason, who earned playing time in the 

regular rotation. Although the brothers have al

ways had a fr iendly rivalry, Jermaine roots for 

his brother all the time. 

"I never stop cheering for him," he says. 

"When I see (Jason] go into the game, I just clap 

my hands and tell him he's doing a good job." 

That's always been the case, even though 

they spent years trying to one-up each other, 

says Jason. 

"Whenever we had the chance, we'd play 

one-on-one for bragging rights," he says. "Now 

it's all about how we can help each other out." • 

For more information about these and other student ath· 

letes, visit the Minnesota Golden Gophers web site at 

http:/ / www.gophersports.com. 
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The Anoka II Meteorite: 

HAT BEGAN AS A ROUTINE SEWAGE PROJECT IN AL 

Stegora's backyard 13 years ago turned up a 123-pound, 

$38,000 gold mine for the Champlin, Minnesota, native 

and a potential research tool for University professors. 

After years of procrastination, Stegora finally took an unusual-looking 

rock he 'd uncovered during the backyard excavation to University phys

ics and astronomy professor Robert Pepin, who identified the rock as one 

of the largest iron meteorites ever found in the state. 

What's more, its composition matched a piece of a meteorite found 

years earlier in the same area, indicating that there might be several more 

pieces of what has been dubbed the "Anoka" meteorite. 
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University officials are excited about what 
the meteorite could prove about meteorite ac

tivity, the formation of planetesimals, and the 

beginning of the universe. 

And all of this resulted from one mundane 

sewage project. 

When Stegora and his father tore up his 

backyard in the mid-1980s, a mechanical hoe 

dredged up the enormous, oddly-shaped rock. 

But Stegora says he didn't really notice it until 

the next spring, when he decided to smooth out 

the excavated soil. 

When he tried to extract the large orb, he 

noticed the shiny metallic appearance obscured 

by its rough surface. 

"I found it weird that I couldn't move the 

sucker," Stegora says when describing his first 

encounter with the iron meteorite. 

Dirty hands, a lot of sweat, and a sore back 

later, Stegora eventually managed to drag the 

rock to his front porch, where it would remain 

a unique decoration for almost a decade. Then 

he moved it to his garage, where it stayed until 

last year, when a curious friend urged Stegora 

to contact Pepin at the University. 

"!knew it was something unusual, but I had 

no idea just how spectacular it really was," Ste

gora says. 

The elated Pepin , however, immediately 

identified the fingernail-sized sample sent to 

him by Stegora as an extraordinary find. 

"There was no question about it, this was 

definitely a meteorite, " says Pepin, adding, "It 

is so rare to have a piece just walk into the of

fice like this." 

Pepin and his colleague, geology professor 

Calvin Alexander, have spent a good part of 

their careers at the University identifying dif

ferent rocks and items people bring to them. 

But "Anoka II," as Stegora's rock is now called, 

is the first meteorite either of them has identi

fied at the University. 

"Over the years, Bob [Pepin] and I have each 

looked at Litera lly hundreds of rocks that people 

thought might be meteorites, " Alexander ex

plains. "Bob has been at it longer than I, so it is 

perhaps appropriate that the first real one 

walked into his office rather than mine, but I 

do hope the next one walks into mine." 

"This is so rare, " he adds. "We're very ex

cited about what we can learn from the struc

ture, composition, and appearance of this 

meteorite." 

Both professors acknowledge that the rock's 

appearance offered important clues to its iden

tity. 

When he analyzed a sample of the meteor

ite in his laboratory, Pepin discovered clear evi-
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dence of irradiation by cosmic rays. Because the 

Earth's atmosphere and magnetic fie ld shield 

terrestrial rocks (and people) from cosmic rays, 

the irradiation provided unambiguous evidence 

that Stegora had indeed found a meteorite. 

Pepin then sent a sample to John Wasson, a 

geochemistry professor and wo rld-renowned 

meteorite expert at the University of California 

in Los Angeles. 

"When I saw this one, I was amazed at how 

fresh and how beautiful it looked," says Was

son, who has analyzed almost 90 percent of the 

world's known iron meteorites. 

Wasson polished, etched, and examined the 

structure of the meteorite. Through a series of 

tests, he determined that it was largely iron and 

nickel, with traces of other materials. Because 

its composition and classification were identi

cal to that of"Anoka," a meteorite found in the 

A PIECE OF THE ROCK: AI Stegora and Professor Rob
ert Pepin examine Anoka II. 

same area in 1961, Wasson concluded that both 

rocks were probably pieces of the same mete

orite fall. Naming rules required that Stegora's 

discovery be named "Anoka II." 

Wasson advised Pepin and Alexander to do 

whatever was necessary to keep this important 

discovery. 

After officials ident ified the rock, they told 

Stegora to check its market value with several 

dealers who buy and sell meteorite pieces. Typi

cally, a dealer will buy a whole meteorite and 

cut it into little pieces to sell as house decora

tions, ring stones, and other items. 

After obtaining various estimates, Stegora 

discovered that his rock was worth about 

$42,000. 
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However, 

meteorite to be cut up into several pieces and 

destroyed, so he sold it to a consortium of mu

seums and schools, including the University, the 

Field Museum of Chicago, the Smithsonian In 

stitution in Washington, D.C., Harvard Univer

sity, the British Museum in Great Britain, and 

UCLA. 

"I also wanted to see it stay in Minnesota, 

my home, its home," Stegora says. 

NASA also added some funds to the sale pro

ceeds to ensure that the meteorite would be used 

to further scientific research. 

After its purchase, the meteorite was first dis

played at the Weisman Art Museum on the Uni

versity campus, where officials say it received a 

large amount of attention during a one-month 

exhibition which began in mid-January. 

"Viewer response has been very good," says 

Lance Potter, acting public relations director for 

the museum. "People are amazed at the appear

ance and size of this thing." 

Housed in a glass case with a printed his

tory of its discovery displayed next to it, the me

teorite resembled an art sculpture from a 

distance. 

"It's just beautiful," was a common response 

from members of a student group viewing the 

meteorite during its last days at the Weisman. 

Pepin and Alexander actually approached 

museum officials asking if they could display 

the meteorite before they sent it off to be di

vided. Pepin says they wanted a high-profile 

venue for its display so many people would be 

able to view the intriguing and crucial gift from 

outer space. 

Officials say "Anoka II" 

is important for a number 

of reasons. It is the largest 

iron meteorite ever found 

in Minnesota. (There are 

four other documented 

meteorites from Minne

sota plus two small pieces 

that are believed to be me

teorites but are too small to test.) 

But it is also rare to find an iron meteorite any

where in the world. Wasson says about 500 mete

orites fall to the earth each year, but the majority 

are stone or iron and stone. On average, only three 

iron meteorites are found each year. 

"It's just so rare to find them even though 

they are tough little critters," Pepin says, add

ing that iron meteorites tend to last more than 

stone meteorites because of their chemical com

position. 
But perhaps the most startling fact about 

Anoka II is its relationship to Anoka I, which 
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were pieces of a single meteorite. 

Offic ials hope that eventually there will be 

more meteorites found in the area. 

"And these meteorites provide a lot of in

formation about where things come from, " 

Pepin says. 

Experts say that meteorites have the poten

tial to reveal a lot about the universe and old 

planetesimals. 

Meteorites usually begin life as fragments of 

broken asteroids or other planetesimals. A col

lision between asteroids hurls several pieces into 

space where they can remain for up to 500 mil

lion years, Pepin says. 

The fact that there have been two pieces 

found suggests that the Anoka meteorite was a 

fragment that broke up as it entered Earth's at

mosphere. 

Alexander says meteorites are generally sim

pler objects to study than terrestrial rocks be

cause they haven't been significantly altered 

over time. Their relatively pristine condition can 

help determine the geochemistry of the solar 

system. 

"It's amazing to study them because these 

are unprocessed fragments left over from the 

formation of the solar system," Alexander says. 

He says meteorites are helpful in determin

ing the geochemistry of the solar system. 

V. Rama Murthy, a professor of geology and 

geophysics, says the study of meteorites has 

helped determine the Earth's age and provided 

a great deal of information about the solar 

system's early history. 

"It's an exciting process because you slice it 

open, polish it up, and only then will you know 

the secrets it holds," Murthy says. 

And Alexander says they are still waiting to 

learn more about Anoka II. He couldn't specu

late on what they would find, however, stating 

that the possibilities are endless. 

"We'll know more about it when we slice it 

open. If it's just iron, it might just remain a 

pretty specimen in the cases, but if there's a 

coded message on a computer chip, that would 

be exciting," he says with a smile. 

After Anoka II left the Weisman, it went to 

Wasson, who will mark it for slicing and run a 

few more tests. 
One test will check Anoka II's composition 

more precisely, which could give clues to the 
history of its parent asteroid, Pepin says. 

Then the meteorite will go to the Smithso

nian where it will be cut up and distributed to 

each consortium member proportionately, 

based on how much each member contributed. 

As exciting as the Anoka discovery is, offi

cials say it could be the beginning. 

Since the discovery of Anoka II gained at

tention, Pepin and Alexander say they have been 

bombarded with requests to evaluate objects 

ranging from common stones to sections of old 

railroad tracks. 

"There is now a huge public interest out 

there, and lots of people have things that they 

think are meteorites," says Alexander, who ex

amines about five such objects daily instead of 

a couple per month. 

Murthy says that he 

and other researchers have 

even worked after hours 

and on weekends to ac

commodate those who 

cannot bring their speci

mens to the University 

during the day. 

The most unusual in

quiry Pepin received was 

from a World War I veteran who was convinced 

that he had a small piece of meteorite buried in 

his leg. Surgery and a subsequent test several 

years later revealed that the object was a bullet 

left over from the war. 

"People are curio us about the stuff they 

have, and they also see that if they do have some

thing unusual, they can make a lot of money, " 

Pepin says. 

But Pepin and Alexander want to encour

age people to keep bringing in their items and 

therefore increase the odds that more pieces of 

the Anoka meteorite will show up. 

"My thought is that if you've found more 

than one already, then there will be more," Was

son says. 

Alexander agrees. "There are a bunch of me

teorites sitting out there, " he says. "It's just a 

needle-in-the-haystack problem." 
"We're depending on the public, " Pepin says. 

"With a price tag like that, anyone in the area is 

probably, or should be, getting a metal detec

tor." 

Even Stegora says he will continue to comb 

the area for other pieces. 

"I've been working with a metal detector for 
about 20 years, off and on, " he says. "But you 

can bet that I'll be looking even harder now." • 

For more information about meteors and meteorites, point 

your browser to http:/ /www.hawastsoc.org/solar/eng/ 

meteor.htm. 
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W
HEN THE DEPARTMENT 

of Geology and Geophysics 

set out to fill a faculty vacancy 

in 1996, it ended up getting 

twice the expertise it bargained for. 

The department extended an offer to Marc 

Hirschmann, who completed his Ph.D. at the 

University of Washington under renowned pe

trologist Mark Ghiorso. But when Hirschmann 

told department head William Seyfried about 

his petrologist wife, Donna Whitney, Seyfried 

seized the opportunity to bring them both to 

the University. 

Hirschmann and Whitney met as Ph.D. stu

dents at the University of Washington and later 

married. Whitney completed her degree in 1991 

and accepted a postdoctoral position in Calgary 

and a visiting professorship at Vassar before 

landing a tenure-track position at the Univer

sity ofNorth Carolina at Chapel Hill. When Hir

schmann completed his degree in 1992, he 

accepted a postdoctoral position in California. 

The couple lived on different coasts for four 

years, until Hirschmann began working as an 

adjunct professor at North Carolina, so they 

jumped at the opportunity to work together at 

the University- especially given the caliber of 

its programs. 

"This place has a dynamite geology depart

ment, with a lot of exciting things going on;' 

says Hirschmann. "Right away there was a com

munity of colleagues we could plug into. That 

was very appealing." 

Although both are petrologists, Hirschmann 

and Whitney have different areas of interest. "I go 
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out into the field, look at rocks, take samples and 

measurements, and study them;' explains Whit

ney. "Marc simulates earth processes in the lab." 

Whitney studies metamorphic geology and 

tectonics in the deep parts of mountain belts. 

Her current field projects take her to the Appa

lachian and North Cascade mountains in the 

U.S. and the Alpine Himalayan belt in Turkey. 

"Mountains build up, and then they fall 

down;' she explains. ''I'm studying the transi

tion between those phases." 

Her work includes documenting pressure

temperature paths, determining rates of meta

morphic mineral growth and other processes, 

and interpreting the physical conditions and 

chemical effects of fluid flow at different levels 

of the crust. 

BY PAUL SORENSON 

While Whitney studies processes that occur 

at or near the earth's surface, Hirschmann's in

terests are buried further in the earth's interior. 

"I get the mantle, she gets the crust," jokes 

Hirschmann. "My interests are deeper, hotter, 

and more inaccessible." 

Hirschmann is studying the origins of 

magma to better understand how the earth ex

changes material between its surface and inte

rior. ''I'm seeking to understand it from where 

the process begins, at the melting process," he 

says. 

Toward that end, he is building a laboratory 

that will re-create the conditions under which 

magma forms. "We' ll simulate the process by 

taking rocks and subjecting them to heat and 

pressure," he says. He'll also conduct comput

erized virtual simulations using thermody

namic theory to predict how magmatic 

processes occur. 

Hirschmann's other projects investigate ba

salt formation and the crystal chemistry of rock

forming silicates at the formation of layered 

intrusions. 

Both Hirschmann and Whitney are enjoying 

early success at the University. She has earned a 

National Science Foundation Career Award and 

a McKnight Land Grant Professorship; he is a 

candidate for the same honors next year. 

"It's been a big year;' says Whitney. "We're 

certainly happy to be here." • 

For more information visit the geology and geophysics 

web site at http:/ / www.geo.umn.edu. 
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ers are using 
NASA's space telescope 
to chart the history of a 
distant galaxy ... 

0 
N DECEMBER 5, 1995, THE HUBBLE 

Space Telescope turned its eye to

ward a small blob of a galaxy about 

4.6 million light-years from Earth 

and took three pictures of the millions of stars 

that form that tiny galaxy. A month later the 

images arrived at the desk of astronomy gradu

ate student Robbie Dohm-Palmer. 

He looked at the stars and started counting. 

Working under the direction of astronomy 

professor Evan Skillman, Dohm-Palmer was 

beginning a project in cosmic archaeology that 

would allow him, by looking at the "fossilized" 

record of star birth in the galaxy, to figure out 

when and where stars had formed for the past 

600 million years. 

The work is important because one of the 

greatest challenges facing modern astrophysics 

is learning how galaxies have formed and 

evolved. Dohm-Palmer believed that if he could 

figure out the star formation history of a simple, 

nearby galaxy, the lessons might shed light on 

the more basic question of how galaxies formed 

in the first place. 

The Hubble was critical to the project's suc

cess because ground-based pictures of galaxies 
cannot clearly display the images of individual 

stars due to distortion caused by Earth's atmo

sphere. The Hubble, orbiting above the atmo

sphere, can provide those images. 

Dohm-Palmer's project was deemed inter

esting enough by Hubble officials to grant him 

time on the telescope to take the pictures he 

needed. He selected a galaxy called Sextans A 

for his archaeological study, he says, because it 

is relatively nearby ( 4.6 million light-years 

makes it a part of our immediate galactic neigh

borhood) and because it is a "dwarf irregular 

galaxy;' a collection of stars less than one-tenth 

the size of our Milky Way. 

Dwarf irregulars have a much simpler struc

ture than a big, spiral-armed galaxy such as the 

Milky Way. And they are full of interstellar gas, 

which makes them "vigorous" in their star for

mation, Dohm-Palmer says. 

Dohm-Palmer's goal, simply put, was to 

trace how stars formed in Sextans A during the 

past 600 million years. Was there a pattern to 

the star formation? Did it start in one region, 

then spread to another, or did stars form ran

domly? Did stars form at a steady rate, or in fits 

and starts, with active periods followed by quiet 

ones? 

To answer these questions, Dohm-Palmer, 

Skillman, and collaborators at other universi

ties adapted a computer program so it could 

classify individual stars in Sextans A by color 

and luminosity. 

A star 's color and brightness reveal a lot 

about its history, Dohm-Palmer says. "For ex

ample, bright blue stars are several tens of mil

lions of years old and have a mass larger than 

three times that of the sun," he says. "Fainter, 

red stars are older than several billion years and 

have a mass near that of the sun." 

He also found a star type called a "blue he

lium-burning star," an object that was known 

only in theory, but never seen directly. These 

stars have already burned up all of their hydro

gen fuel, then expanded into what is known as 

a red giant, and then finally faded to a bright 

blue helium-burning star on the verge of death. 

Exactly when that process happens to a star 

continues on page 44 

BY JIM DAWSON 
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.. . and solve 
mysteries of Eta Carinae, 

a star 4 million times 
brighter than the sun 

T
HE SUN MAY BE THE BRIGHT SPOT OF 

our solar system, but it can't hold a 

candle to the remarkable star known 

as Eta Carinae. 

Eta Carinae is 4 million times brighter than 

the sun, and almost that much more puzzling. 

It has fascinated astronomers for 150 years, ever 

since it exploded and managed to survive. Since 

then, the star has acted something like an un 

predictable teenager- it flickers in and out of 

sight on a schedule nobody can understand. 

But during the past few months, the star's 

light has been dramatically changing in ways 

that might finally allow astronomers to under

stand its bizarre behavior. 

For instance, rapidly fluctuating X-rays sug

gest that Eta Carinae consists of two stars. Stel

lar winds from the twin stars might slam into 

each other to create a massive, X-ray-emitting 

shock wave, as some astronomers believe. Other 

theories suggest that not all of the gigantic lobes 

of gas and dust that surround Eta Carinae may 

have resulted from the huge explosion in the 

1840s; a second explosion may have happened 

later within the violent star. 

And the latest photographs from the Hubble 

Space Telescope, taken on New Year's Eve, ap

pear to confirm that Eta Carinae actually un

dergoes a predictable cycle of activity. 

"This is just rough data, but it's truly excit

ing, " says Theodore Gull, an astronomer at 

NASA's Goddard Space Flight Center in Green

belt, Maryland. Gull and other astronomers dis

cussed Eta Carinae this month in Washington, 

D.C., at a meeting of the American Astronomi
cal Society. 

With all the new observations, scientists say 

they may be close to understanding the physi-

cal processes that drive Eta Carinae near the end 

of its lifetime. That information, in turn, might 

help researchers understand those processes in 

other stars. 

Supermassive Eta Carinae lies about 7, 500 

light-years away in the southern constellation 

Carina, the keel of the ancient constellation 

Argo, the ship. The northernmost portion of 

Carina (but not Eta Carinae) is visible from the 

latitude of Dallas in early spring. 

During its great outburst in the early 1840s, 

Eta Carinae temporarily became the second 

brightest star in the sky, quite an accomplish

ment for an object so distant. It then faded over 

several decades. 

In 1995 the Hubble telescope turned its pow

erful cameras on the fuzzy cloud, or nebula, im

mediately surrounding Eta Carinae. The image 

revealed two giant lobes of gas and dust spew

ing outward from the central star. The lobes ap

pear pinched in the middle, with a gaseous disk 

fanning out from the center. Astronomers have 

likened the image to a snowman wearing a tutu. 

The Hubble picture prompted new ques

tions. What created the shape of the huge lobes? 

Why didn't the central star blow up in a true 

explosion, or supernova? And what caused the 

outburst in the first place? 

Some preliminary answers may now be 

forthcoming from studies of the nebula. 

By looking at old pictures of the nebula, Pro

fessor Robert Gehrz and research assistant 

Nathan Smith have learned that the second ex

plosion must have occurred after the 1840s out

burst. The researchers compared photographs 

of Eta Carinae taken in 1945, 1972, and 1995. 

Distinctive blobs of gas appeared within the 

nebula in each picture. Smith and Gehrz tracked 

BY ALEXANDRA \VITZE 
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STARGAZERS: Professors Robert Gehrz and Kris David
son are studying the mysterious behavior of the bright 
star Eta Carinae (right). 

the movement of these blobs over time; their 

calculations indicate that the blobs inside the 

snowman-shaped lobes were cast off during the 

1840s and those in the "tutu" disk must have 

been thrown off around 1890. 

"One explosion made the lobes, but some

thing else made the equatorial stuff," says Pro

fessor Kris Davidson. 

Scientists aren't sure what triggered either 

explosion. But it may have something to do with 

the theory that Eta Carinae is really two stars. 

Astronomers have speculated before that Eta 

Carinae could be a binary system, with one star 

circling the second. New evidence comes in the 

form of a regular cycle noticed in the star's spec

trum. Some scientists believe that a regular cycle 

could be caused only by two orbiting stars. 

Augusto Damineli of the University of Sao 

Paulo in Brazil reported in 1996 that this cycle 

causes variations in parts of Eta Carinae's spec

trum, the range of starlight at various wave

lengths. Dark lines within the spectrum record 

how much of certain elements, such as hot hy

drogen, iron, and nickel, is being discharged by 

the star over time. Damineli saw that some of 

the spectral lines would fade and then 

strengthen again regularly every five-and-a-half 

years. 
The changes happened with such clocklike 

precision that they could only be caused by two 

stars regularly interacting with each other, 
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Damineli reported at the Washington meeting. 

Few, if any, physical processes are known to hap

pen so regularly in a star. 

Astronomers hadn't noticed the cycle pre

viously because they lacked enough data on the 

star's spectrum. Also, scientists hadn't been sure 

whether two stars could interact to produce 

such a regular effect. 

"It's like when you get two people together 
- you never know if they will fight or love, " 

says Damineli, who is also a visiting scientist at 
the University of Colorado in Boulder. Each star 

probably weighs about 70 times as much as the 
sun. The secondary star probably orbits the first 

in a very elongated path, Dam in eli adds. 

If Eta Carinae undergoes a regular cycle, it 

should be possible to predict changes in the 

star's spectrum. And astronomers are discover

ing that the changes are happening right on 

schedule, as shown by the latest Hubble results 

and other observations. 

For example, X-rays coming from the star 

increased throughout 1997, then dropped 

sharply at the end of the year, just as Dam in eli 

expected. 

Michael Corcoran of the Goddard center 

and colleagues have been monitoring those X

rays every week for two years, using data from 

two NASA satellites. The scientists found a 

drop-off in X-rays at the end of 1997, which 

they say probably happened because a thick 
curtain of gas obscured the X-rays. 

Davidson and his colleagues think that the 

X-rays might be blocked when one star passes 

through a disk of material surrounding its com

panion. If so, they hope to find out whether 

they're right later this spring. The intensity of 

X-rays should increase again around April or 

May, when the hypothetical smaller star may 

emerge from behind the gas curtain. 

Also, Corcoran's team has detected an 85-

day cycle in the intensity of the X-ray emissions. 

This puzzling finding could mean that Eta Cari

nae is a triple system, Davidson says, although 

the odds of this are very low. 

Meanwhile, other astronomers are looking 

at radio waves to confirm the five-and-a-half 

year cycle proposed by Damineli. When viewed 

at radio wavelengths, Eta Carinae is the "bright

est" star in the sky. 

Stephen White of the University of Mary

land in College Park reported at the Washing

ton meeting that the radio emissions from Eta 

Carinae dropped dramatically throughout 

1997, almost to the level seen earlier in the cycle 
in 1992. 

"It's gone back to essentially the same struc

ture we saw originally," White says. 

But the existence of a cycle doesn't neces

sarily mean two stars are present, Davidson says. 

A single star might produce the same kind of 

effects every five-and-a-half years by building 

up extra heat, then belching it out at regular 

intervals, like a geyser. 

This geyser hypothesis is "definitely the un

derdog among theories, " Davidson says. 

Astronomers will be watching Eta Carinae 
closely during the next few months to see whether 

its behavior will help them choose among com
peting theories. Because it is such an extraordi

nary star - only three other stars exhibit such 

odd behavior, Davidson says- astronomers will 

need more observations, over long periods of time, 

to help them understand it. • 

For more information visit the astronomy web site at http:/ 

/ ast1.spa.umn.edu. 
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IT researchers have developed a miniature river basin that can simulate changing sea levels 
and the deformation of the earth's crust to form strikingly realistic landscapes 

by Melanie Evans 



LEAMING IN THE FEBRUARY SUNLIGHT, A HONEY-

comb lattice of 432 shiny stainless steel cones hangs 

suspended 1 B feet above stepladders, pipes, and scrap 

metal littered across the workroom floor. Ladders in-

tersect with catwalks running parallel to the grid, creating a lumi-

nous canopy in the cavernous two-story basement of the University's 

Saint Anthony Falls Laboratory. 

"It's a gorgeous work of art," says Professor 

Christopher Paola, the laboratory's assistant di

rector. 

But for Paola, civil engineering professor 

Gary Parker, and a team of researchers who be

gan construction on the frame in early 1997, its 

real beauty lies in the end result: a one-of-a

kind, large-scale model of a river basin. The 

model can simulate deformation of the earth's 

crust and changes in sea level to create strik

ingly realistic landscapes and underwater to

pography. It also produces a stratigraphic record 

when those landscapes are buried. 

Those re-created landscapes and seascapes, 

which the lab now calls earthscapes, have drawn 

attention from researchers from the United 

Kingdom, the U. S. Geological Survey, and in

ternational oil companies such as Exxon, Mo

bil, and Argentine National Oil Company. 

Dusty windows span the southern wall from 

the floor to the ceiling, filling the workroom 

with a soft light. Students navigate through the 

construction area wearing bright yellow hard 

hats and carrying welding tools, their shadows 
falling on the uneven walls of exposed limestone 
cut from the riverbed. Under their feet, tar-

nished grates emit damp, cool air from the river 

running beneath the laboratory's cement foun

dation. Leaning on the railing overlooking the 

project, laboratory director Parker enthusiasti

cally envisions the model basin's possibilities. 

After the model's rainmakers are installed, 

Parker says, the laboratory will be able to create 

any earthscape conducive to erosion or deposi

tion, from the clear-cut logging fields of the Pa

cific Northwest to the Mississippi Delta . Even 

large environments like continental shelves or 

alluvial fans can be studied in the new facility, 

he says. 

The model's flexibility is intentional, says 

Parker. The research project's team includes a 

civil engineer, an agricultural engineer, a geolo

gist, and a hydrologist. "We're trying to indi

cate to the National Science Foundation that 

there is a very broad interest in what we're do

ing," he says. 

By working across disciplines, Parker and 

Paola hope to narrow the gap between basic and 

applied science in their respective fields. The 

model can test the cause-and-effect theories 
developed in laboratories and in the field, says 

Paola, the only geology professor working in the 

laboratory, which is part of the civil engineer
ing department. 

"It comes from an instinctive belief that a 

lot of the best science works across disciplines," 

says Paola, who took a sabbatical for the 

academic year to work full time on the model 
basin. 

Parker and Paola, along with hydrology pro

fessor Efi Foufoula-Georgiou and biosystems 

and agricultural engineering professor Bruce 

Wilson, received a $250,000 National Science 

Foundation grant for the project along with a 

matching grant from the University. 

With a half million dollars at its disposal, 

the team spent the first few months of work 

brainstorming for new ways to model the mal

leability of the earth's crust. The group's initial 

idea- a plate-and-hinge model- presented 

a number of logistical and scientific problems. 

Most importantly, using flat steel plates created 

an unrealistic topography that could not cap

ture the complexities produced by deformation 

of the earth's crust. 

The breakthrough happened one October 

morning in 1995, after a particularly late night 

of construction for researcher Jim Mullen, who 

entered the laboratory carrying a homemade 

rectangular wood-and-glass case filled withal

ternating layers of colored sand. 

Mullen demonstrated how small amounts 

of sand could be 

blasted from the 

case by forcing 

air through nar

row pipettes in

serted at its base. 

The gradual de

pression created 

in the model's 

stratified layers 

by releasing small 
amounts of the 

sand could readily reproduce the complex con
tours found in the geologic record. Mullen's 

wood and plastic case - now affectionately 

called the Ant Farm- became the blueprint 

for later models. 



The team's next success occurred when it 

tested Mullen's theory using a full-scale proto

type basin. Mullen, working with research as

sociate Chris Ellis, transformed the Ant Farm 

into a river basin model by replacing the small 

pipettes with ten broad-mouthed steel cones set 

into a low wooden frame. A pipe was attached 

at the base of each cone, and water - not air 

-was used to discharge the small quantities 

of gravel necessary to manipulate the floor 's 

height. 

The upper lip of each cone was welded to 

adjacent cones and filled with gravel. The engi

neers then covered the entire grid with a rub

ber membrane to create a floor similar to the 

earth's crust- whose surface level could be al

tered in almost any configuration by lowering 

the gravel in each cone. 

During one 60-hour period in November 

1996, Parker, Paola, Ellis, and Mullen performed 

the miniature basin's first test run, a simulation 

of a 1 0,000-year tectonic subsidence. The re-

revealed a series of changes in sea level during 

the test. 

To preserve the results, the researchers cut 

200 vertical cross-sections of the deposit, pho

tographed each slide, and peeled a thin film of 

sediment from selected slices using adhesive

coated Mylar. A few samples remain taped to 

the green wall of the narrow second-floor work

room, resembling a series of abstract paintings 

in black and beige. The pitch-black, lightweight 

coal layers- representing the muddier depos

its in real basins- alternate with the heavier 

sandy layers. 

"The first reaction to the stratigraphics ex

posed by slices through the deposit was one of 

stunned silence;' Parker says. "The scientific re

sults of this test run were so rich, they have been 

written up and submitted as a paper to Science." 

The samples bore a striking resemblance to 

natural deposits, producing the first true experi

mental stratigraphy, Paola says. "1 was ecstatic. 

They were so realistic-looking." The complex 

searchers added a mix of coal, sand, and water physics involved in even the simplest water cur-

while lowering the basin floor, building up a rent make computer simulations educated 

complex pattern of buried sediment layers that guesses at best, he adds. 

IN THE LAB: Professor Gary Parker and the miniature 
river basin at the Saint Anthony Falls laboratory. 

Work done at the Saint Anthony Falls Labo

ratory during the next ten years could establish 

the parameters necessary to simulate virtual 

examples of erosion, deposition, or uplift , 

Mullen says. 

After the success of the 10-cone model, the 

laboratory began construction of the current 

model, a river basin more than 40 times larger. 

After a year of construction, the project is nearly 

complete. 

The tranquil Saint Anthony Falls Laboratory, 

completed in 1938 as a Works Progress Admin

istration project, has seen its share of visitors 

in the months since the project's initial experi

ment. 

Representatives from Exxon were the first to 

witness the results, and the company- along 

with five other international oil companies who 

see the research as a valuable tool for offshore 

drilling- will help support the laboratory fi

nancially. 

Parker has submitted a second grant appli

cation to the NSF. If approved, the grant would 

bring together theorists and field researchers 

from nine universities, including five scientists 

from the University, to form a Center for Earth

scape Dynamics and Stratigraphy. Paola plans 

to work with a group of scientists from Leeds 

University in Yorkshire, England, to use the river 

basin model to study how rivers shift course 

over extended periods of time. 

Both Paola and Parker predict a long life 

span for the basin model. There are several de

cades' worth of fundamental research in the 

wood and steel frame, says Paola. "This is long

term;' he says. "There's no observable end in 

sight." • 

For more information visit the Saint Anthony Falls Labo· 

ratory web site at http:/ /www.umn.edu/safl/. 



30 INVENTING TOMORROW SPRING 1998 

ARTH'S POPULATION PRODUCES ABOUT 

30 million tons of plastic annually - the bulk of 

which will find its way to a landfill, incinerator, 

or garbage dump, never to be used again. And, 

according to Hennepin County recycling pro

gram officials, most kinds of plastic will never 

biodegrade in landfill conditions. ~ 

BY ALLISON SCHLESINGER 
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H
OWEVER, RESEARCHERS AT THE IN

stitute of Technology say they see a time 

when all plastics will biodegrade within 

months, if not weeks, in homeowners' backyard com-

post piles. 

"We're developing plastic that could biodegrade in 

a few months, in ideal conditions," says Jacob John, a 

research associate in the Department of Biosystems 

and Agricultural Engineering. "I can see when many 

people will use this kind of plastic. People are more 

aware of landfill and environmental issues and are 

looking for alternatives." 
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John is one of six researchers and assistants who are working with 
biosystems and agricultural engineering professor Mrinal Bhattacharya 

on creating and process-engineering starch-based polymers, or plas
tics. 

The researchers' objective is to create and engineer products with 
environmentally friendly, biodegradable plastic. The results could help 

plastic parts designers consider an alternative to standard plastics for 
the manufacture of their products. 

Kim Stelson, a professor in the Department of Mechanical Engi

neering, works with Bhattacharya and civil engineering professor 
Vaughan Voller to head the project. He described starched-based plas
tic as a reacted blend of starch and synthetic polymer. Starch is a re
newable agricultural product, and the use of this plastic will reduce the 
world 's dependence on oil- a nonrenewable resource. 

"Starch-based plastics are recyclable and biodegradable, thus reduc
ing the environmental impact," Stelson says. "They also can be made 

less expensively than other plastics." 
Bhattacharya agrees, noting that the starch and proteins used to 

create the biodegradable plastic costs about 15 cents a pound. The 
cheapest commercial plastics cost about 70 cents a pound. 

When this starch-and-protein-based plastic becomes available to 
manufacturers, it could be the cheapest biodegradable plastic. Now, 
most environment-friendly plastics cost about $2.50 a pound. In the 



ean it has disintegrated. It sill remains in the environment." 

first stages of the project, University researchers have brought the cost 

of their plastic down to about $1.50 a pou nd. 

"This will make it very attractive to manu facturers," Bhattacharya 

says. 

The plan to create and perfect this product is a three-part process. 

First, researchers worked on basic materia l characterization. Next, sci

entists will develop simulation and process-design methodologies, and 

finally, they will conduct case studies of the processed plastics. 

T
HE FIRST STEP STARTED WITH THE WORK OF 

Bhattacharya, whose current research projects in addi

tion to the creation of starch-based polymers include find

ing ways to improve the thermal processes for foods and 

processing synthetic and naturally occurring polymers. 

Bhattacharya and his assistants used different amounts of gluten, 

an insoluble protein constituent of wheat and other grains, and mixed 

it with a synthetic polyester. Bhattacharya discovered that a modified 

polyester would attach itself to the gluten, and they eventually created 

a material that is at least 70 percent natural substances and less than 

30 percent synthetic material. Starch from corn or other grains can be 

used in place of the gluten. 

This mixture of natural and synthetic materials does not magically 

break down. In an ideal environment- warm, moist, and home to a 

mass of bacteria, such as a compost pile- the plastic decomposes by 

microbial action. Microorganisms feed on the carbohydrates and the 

proteins in the starch. 

Bhattacharya says this process is what makes the plastic truly bio

degradable and environmentally safe, as opposed to plastics which sim
ply break down . 

"Regular plastic breaks down and you can't see it, but it doesn't 

mean that it has disintegrated," he says. "It still remains in the environ

ment. Even ground into very fine powder, it's still there." 

But, John points out, although the plastic is highly biodegradable, 

it will not break down in the same way and in the same amount of 

time in every environment. For example, microorganisms will devour 

the natural fibers of the plastic quickly in a warm and moist compost 
pile but slowly in a dry, hot desert. 

John says he and other researchers found that in ideal environments 

warmer than 140 degrees Fahrenheit, the polymers could break down 

in as little as 30 days. However, in the winter, with exposure to tem

peratures less than 20 degrees Fahrenheit, the plastic disintegrates over 
a much longer amount of time. 

"Although [it's been] a two-year process, it is far from perfect;' says 

John, who has worked on different aspects of starch-based plastics for 

more than two years. "The problem now lies in the process to create 
products made from this plastic." 

The first step of the project provided thermal, constitutive, and 

mechanical data needed for the simulation and identification of ap

propriate processing conditions. In other words, the primary studies 

provided information to help create products out of the plastic. 
That's where Voller and Stelson enter the picture. 

"The starch-based plastics are useless unless you can make them 

into a reliable product," Voller says. 

Voller says the primary goal of his research is to discover the 

mater ial's behavior during the manufacturing process. He uses testing 

models, such as dog chew bones and golf tees, to determine appropri

ate processing temperatures and pressures and to explore the stability 

of the process under varying conditions. Other experiments establish 

the strength and fatigue resistance of the resulting products. 

According to Voller, what is learned from the production process is 

as important as the end result. So, although researchers are creating 

plastic spoons, forks, and coat hangers from the plastic mixture, they 

also hope to understand what is required for a successful manufactur

ing process. 
This aspect of the research is important because starch-based plas

tic behaves differently than traditional plastics. It should also help re

searchers find ways to make the starch-based plastics easier for industry 

to use, thus making them more marketable. 

Using Voller's data, Stelson hopes to encourage the mass produc

tion and marketing of the starch-based plastic. The mechanical engi

neering professor describes the project as being in the first stages of 

commercialization. 

At first, researchers were producing just a few pounds of the mate

rial per hour. Then, they produced hundreds of pounds per hour. For 

mass production , companies should be able to safely produce thou

sands of pounds per hour, Bhattacharya says. 

Possible uses for the plastic include shotgun shell cases, plastic cut

lery, and dog chew bones. These products are particularly attractive 

for mass-production because the market for their biodegradable form 
is so large. 

PROCESS ANO PRODUCTS: Research Associate Ramaswamy Mani (opposite) care
fully measures wheat gluten into a device that applies heat and pressure to raw 
materials to create a biodegradable plastic. The starch-based material can be 
used to create a wide variety of products, including silverware, dog chew bones, 
golf tees, funnels, and picnic tablecloth clips (above). 

SPRING 1998 INVENTING TOMORROW 33 



For example, although it is illegal for a hunter to drop a shotgun 

shell in a pristine wilderness area, it does happen. But if the shell is 

made of this decomposable plastic, it could disappear by the next hunt

ing season. 
Forks, spoons, and knives made of this material are also very mar

ketable to seafaring organizations or businesses. Stetson says a new in

ternational regulations require all ships, submarines, and other 

watercraft to carry all waste back to shore. This is a difficult task for 

government organizations like the U.S. Navy because every inch of space 

on a vessel- especially in submarines- is needed. 

"But, if the navy uses cutlery that is biodegradable, it could all be 

thrown overboard," Stelson says. "It would biodegrade in less than a 

year." 
Bhattacharya and Stelson both say they hope the material's possi

bilities will be attractive to the U.S. Navy and earn them a grant to 

continue their work. 

I 
N THE SAME VEIN, BHATTACHARYA SAYS HE WOULD LIKE 

to start researching ways to effectively manufacture food con

tainers and soda bottles. He says, however, they are difficult prod

ucts to make because the surface area is so large, and the hollow 

shape presents new manufacturing challenges. The creation of 

these products could draw the interest of international companies. 

Amusement and family recreation parks like Disneyland and Disney 

World could become interested in starch-based plastics because of the 

companies' interest in preserving the environment, Bhattacharya says. 

Also, companies in Europe - a part of the world with some of the 

strictest environmental laws -could be interested in investing in the 

product's research and development. 
Student environmental activists at the University say that if con

tainers made from the wheat gluten by-product are developed in Stet

son and Voller's lab, they would seek administrators' help in getting 

food vendors to use the products. Gloria Swenson, a sophomore in the 

College of Liberal Arts and a member of the environmental group Earth 

Task Force, says if the University community starts to use starch-based 

plastic it would not only help the environment, but it would also en

courage support of University research. 
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"I think that all scientists should work on products that can help 

our Earth," Swenson says. "And I think that administrators at this col

lege should start rewarding scientists for developing products that pro

tect our Earth." 

jackie Ruud, a University alumna and Greenpeace organizer, says 

the school is a perfect candidate for a waste management program. 

The use of starch-based plastics would be a step in the right direction. 

" ! remember going to the basement of Coffman Union for lunch 

and seeing so much waste because so many people used the eating area. 

Plastic plates and cups were everywhere. Using forks that can disap

pear in a few months would definitely be a step in the right direction," 

Ruud says. 
Bhattacharya agrees. When he visits the student centers on campus, 

it reaffirms his work on the biodegradable plastic. "When I see the trash 

containers overflowing with containers, I know this is a good project," 

he says. 



0 
THER SCIENTISTS ARE ALSO INTERESTED IN 

the project to develop starch-based, biodegradable 

polymers. The researchers earned a grant from the Na

tional Science Foundation, an independent U.S. gov

ernment agency responsible for promoting science and 

engineering through programs and research. 

Stelson says the researchers are trying to increase awareness of their 

efforts by working with members of the community. In February, Stel

son and administrators from Marcy Open School started plans for a 

partnership. 

Stelson sent a letter to Marcy Open School in mid-February, asking 
for its involvement in a special project. The proposal was called the 

"Biodegradation and Recycling of Starch-Based Plastics" and the par

ticipating faculty would be Voller, Bhattacharya, and Stelson. 

Stetson says he envisions the project to be an open-ended experi

ment that integrates science, math, and language arts and could in

clude third, fourth and fifth graders from the school. 

The purpose of the project would be to have the students partici

pate in an open-ended science project on the biodegradability of starch

based plastics. Students would be expected to conduct experiments, 

interpret results, present data graphics to support their conclusions, 

and make a final presentation. 

The researchers involved in the school's project would give an in

troductory presentation to the students and they would also be avail

able to answer questions from teachers. The researchers hope to attend 

the students' final presentations and organize a field trip to observe 

experiments on starch-based plastics at the University. 

Administrators from Marcy Open School, which has worked with 

the University on other projects, welcome the project. According to a 

letter sent to Stelson, school administrators are excited to be included 

in the project. In fact, many students and teachers there are already 

involved in environmental projects. Using reading, writing, math, and 

science, some of the school's community members are studying how 

to conserve and reuse Earth's resources. 

"Basically, we're really excited about this project, and we're excited 

that others are also interested in the project," Stelson says. "It has a lot 

of promise." • 

For more information visit Bhattacharya's web page at http:/ / www.bae.umn.edu/ 
staff/ bhattacharya.html. 

SPRING 1998 INVENTING TOMORROW 35 



A 

IT alumnus Timothy Foecke has uncovered 

new evidence suggesting that faulty rivets 

may have caused the 1912 shipwreck that killed 

more than 1,500 in the icy waters of the North Atlantic 

BY WILLIAM BROAD 
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E
VER SINCE THE TITANIC WAS DISCOVERED IN THE 

depths of the North Atlantic a dozen years ago, her steel 

plates corroding into rivers of rust, expeditions have repeat

edly probed the hulk. And investigators armed with a grow

ing body of evidence have been working to solve riddles 

posed by the opulent liner's sinking. 

The ship, of course, was moving too fast through a sea of towering 

ice when it struck a large floe on its inaugural voyage in 1912. But much 

uncertainty has surrounded the exact nature of the damage and the pos

sibility that the ship's design or construction may have contributed to 

the tragic loss of more than 1,500 lives. 
Now, after years of analysis and any number of false leads, experts 

say they have preliminary evidence sugges,ting that the Titanic, the big

gest ship of her day, a dream of luxury come to life, may have been un

dermined by structural weaknesses in some of her smallest and humblest 

components- the rivets. 

Two wrought iron rivets from the Titanic's hull were recently retrieved 

from the depths for scientific analysis and were found to be riddled with 

unusually high concentrations of slag, making them brittle and prone 

to fracture. 

"We think they popped and allowed the plates to separate and let in 

the water," says William H. Garzke Jr., chairman of the marine forensics 

panel of the Society of Naval Architects and Marine Engineers, who heads 

a team of marine forensic experts investigating the disaster. 

The rivet analysis, which Garzke and other experts says must be con

sidered tentative because of the small number of rivets sampled, sheds 

light on findings made public last year. 

Experts, diving down nearly two and a half miles to penetrate thick 

mud with sound waves, discovered that the Titanic's bow had been 

pierced by six thin wounds, the damage apparently done as hull seams 

were forced open. The finding laid to rest the myth that the iceberg had 

sliced open a 300-foot gash in the ship's side and strengthened interest 

in the possibility of rivet failure. 

T
HE NEW ANALYSIS WAS DONE BY TIMOTHY FOECKE 

(Materials Science and Engineering '86, Ph.D. '91 ), a metal

lurgist at the National Institute of Standards and Technology, 

a federal agency in Gaithersburg, Maryland, which helps set 

industry standards and employs some of the government's top metal
lurgists. 

Working with Garzke, Foecke analyzed the two Titanic hull rivets, 

cutting them in half and probing their composition with tools like mi

croscopes and image analyzers. His work revealed an overabundance of 

slag, the glassy residue left-over from the smelting of metallic ores. 

"The microstructure of the rivets is the most likely candidate for be

coming a quantifiable metallurgical factor in the loss of Titanic;' Foecke 

concludes in a report, "Metallurgy of the R. M. S. Titanic," published 
last month. 

In the report and interviews, Foecke says the rivets' slag content was 

more than three times as high as is normally found in modern wrought 

iron, making it less ductile and more brittle. While it is not certain that 

a better grade of rivets would have saved the ship, he says, the develop
ing evidence points in that direction. 

It is also unclear whether such high concentrations of slag were typi

cal of the period when the Titanic was built, from 1909 to 1912. But 

some historical evidence suggests that the excessive slag levels might have 
been abnormal, raising the issue of culpability. 

ARCHIVE PHOTO 

The Titanic's builder, Harland & Wolff, would not comment on the 

findings, saying the topic was "too old." 

"We don't have an archivist or anything like that," says Peter Harbin

son, a spokesman for the company in Belfast, Northern Ireland. "We 

don't have anybody in a position to comment." 

The luxury liner was built for the White Star Line, a company that 

no longer exists because it merged with Cunard during the Depression. 

Even if shoddy workmanship becomes a major issue, which would 

require the analysis of more Titanic rivets and more comparisons with 

the era's construction techniques, historians say that all liability issues 

were settled long ago. 
Addressing a more recent issue, experts say the rivet discovery has 

no link to "Titanic," the $200 million epic now playing in movie the

aters. But both the findings and the movie demonstrate independently 

how advanced technology is opening up the sea's depths. 

Hollywood director James Cameron dove in a Russian submersible 

in 1995 to film the wreck. A year later, a different expedition used a 

French submersible to retrieve a number of artifacts, including the hull 

rivets. 

That work is now opening a new chapter in the long investigation of 

why the Titanic, proclaimed unsinkable, went down so fast. 

The 46,000-ton Titanic was made of steel held together by some three 

million rivets which secured both beams and plates. Each rivet was 

formed at a factory into a mushroom shape; at the construction site, it 

was heated to incandescent temperatures and then inserted into the 

aligned holes of plates and beams. The glowing-hot end, or tail, was 

then hammered down to lock the parts firmly together. 

The rivets were made of wrought iron, which normally contains some 

slag. Pure iron is very ductile, bending easily without breaking; slag gives 

it added strength. Fused dross that tends to separate from a metal dur

ing smelting, slag is composed largely of silicon, the main ingredient of 

rock, sand, and glass. In wrought iron of high quality, slag is distributed 

finely and evenly in long microscopic threads. But too much slag can 

make the iron brittle, like glass. 

Suspicions of rivet failure have long haunted the famous disaster, 

along with other possible culprits. The first hard evidence emerged in 

1985, after the wreck's location was discovered, a ghost ship seemingly 

frozen in time. In 1986 the explorer Robert D. Ballard visited the site in 

a submersible and saw "plates knocked apart at their riveted seams." 

But mysteries persisted because the area of the lower bow damaged 

by the iceberg remained submerged under thick layers of mud. 

The investigation's focus shifted away from the rivets after expedi

tions in the late 1980s and early 1990s recovered Titanic parts and arti

facts. Analysis showed the hull plates were made of mediocre steel prone 

to fracture in cold water, suggesting that the collision with the iceberg 
caused wide cracking. 

But the 1996 French expedition found two tantalizing clues that un
dercut the hull plate theory. 

The first was discovered by David Livingstone, an official from Har

land & Wolff who dove down to the wreck. He found a bend of about 90 

degrees where the port side had crumpled when the ship slammed into 

the bottom. That discovery suggested that the hull steel had a substan
tial degree of flexibility. 

The second finding was made by sonar experts who probed the star

board side of the lower hull where the iceberg struck, an area buried in 

mud up to 55 feet deep. Their readings disclosed six narrow slits. 
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"They appear to follow the hull plate," PaulK. Matthias, president of 

Polaris Imaging, which did the sonar work, said afterward. In early 1997 

he speculated that rivets along plate seams had popped open, creating 
slits no wider than a person's hand. 

Both findings were made under the auspices of the marine society 

forensics panel. Foecke became intrigued by the new findings and ob

tained two hull rivets, cutting them apart with a diamond saw. 

He was surprised to find 9.3 percent slag in one rivet and similar 

levels in the other. By contrast, modern wrought iron has a slag content 
of two or three percent. 

W
HAT WAS AN ACCEPTABLE LEVEL IN TITANIC'S 

day? Rummaging through old books, Foecke found a 

1906 entry for "medium quality" wrought iron. He 

analyzed a picture of the material and found that its 

slag content ranged from two to 2.5 percent, much lower than the Ti
tanic rivets. 

He says in an interview, however, that "as far as I can tell , there was 

no standard of the time" for the slag content of wrought iron. 

Complicating the picture further, Foecke found that the slag of the 

Titanic rivets is very coarsely distributed, creating lines of weakness. Most 

surprisingly, its grain changes abruptly just before the area where the 

ends popped off, becoming perpendicular to the axis grain and suggest

ing an area of major weakness. The grain might have been turned to the 

side, he says, when rivet ends were hammered too hard. 

Foecke says that the examined rivets, though flawed by today's stan

dards and suspicious by virtue of old evidence, had conceivably been 
"state-of-the-art back then." 

Both he and Garzke caution that a dozen or more Titanic rivets must 

eventually be analyzed to substantiate the conclusions. An expedition 

this summer will retrieve more rivets, they note. 

More historical evidence from other ships and documents is also 

needed, the experts stress. Foecke says he now often finds himself in the 

"rusty, musty" part of the library at the National Institute of Standards 

and Technology. 

Both men add, however, that some corroborative evidence existed. 

For instance, a Titanic crew member who survived testified about seeing 

water rushing through a riveted seam, between plates that had sprung 

open. 

More evidence comes from the Titanic's sister ship, the Olympic, 

which collided in 1911 with a small warship, receiving relatively minor 

but revealing damage. "You can count 37 missing rivets," Garzke says, 

referring to an old photograph of the Olympic's damage. 

George Tulloch, president of R.M.S. Titanic of New York City, the 

company that organized the 1996 French expedition and is raising parts 

of the ship, expresses doubt about the metallurgical analysis. He says 
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rivets in the damaged 

area might, by design, 

have been made differ

ently than the analyzed 

ones. 

But Foecke says 

wrought iron used for 
the Titanic's rivets was 

undoubtedly meant to 

be chemically uniform. 

The outstanding ques

tion, he adds, is whether 

the two analyzed rivets were accidental oddballs or "representative of 
the class." 

Paul Louden-Brown, a British maritime historian and author of The 

White Star Line (Ship Pictorial Publications, 1991 ), says in an interview 

that rivet failure was much more likely than hull plate fracture. But he 

contends that Harland & Wolff had no incentive to scrimp on rivets be

cause the Titanic was built on a cost-plus contract. All the liner's materi
als, he says, were "absolutely top-notch." 

F
OECKE SPECULATES THAT THE RIVET FLAWS, IF CON

sistent, perhaps resulted from the hectic circumstances of 

the day rather than any conscious decision to cut corners. From 

1908 to 1914, he notes, the shipyard was struggling to build 

three behemoths: the Titanic, Olympic, and Britannic. Construction of 

the Titanic was even stopped at one point while emergency repairs were 
made to the Olympic following her collision. 

In this frenzy of building and repair, he says, rivet-making plans might 

have slowly and almost unknowingly been compromised. "We have no 
way of knowing," he stresses. "That's conjecture." 

He also says there is currently no way of knowing if a better grade of 

rivets would have withstood the iceberg's impact and prevented or lim

ited the great loss of life. 

But Foecke says the current evidence, while ambiguous, suggests such 

a possibility. 

"It might have turned out differently," he says. • 

Foecke will present a seminar at the University on Thursday, May 21 , at 1 :25 p.m. in 

875 Amundson Hall. For more information call 612-625-1313 or visit the chemical 

engineering and materials science web site at http:/ /www.cem s.umn.edu. 
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GHISTORY 
Rediscovering 50 years of civil engineering surveying camps 

EDITOR'S NOTE: In our last issue, we printed a 
letter from Jean McCallum (Civil '59) asking 
about the civil engineering surveying camps held 
in Northern Minnesota during the first half of 
this century. Several readers responded, and here's 
what we discovered. 

F
OR 50 YEARS, THE ANNUAL 

civil engineering surveying 

camp transplanted a group of IT 

juniors from Minneapolis to 

Minnesota's northland. There these 

"embryo engineers" spent five to six weeks each 

summer applying techniques they had learned 

in University classrooms. The camp, a gradua

tion requirement until the 1960s, remains for 

many alumni and faculty a highlight of their 

years at IT. 
"There was a real feeling of camaraderie;' 

says Professor Emeritus Miles Kersten (Civil '34, 

M.S. '36, Ph.D. '45), who attended the camp as 

an undergraduate and directed it for more than 

ten years during the 1950s and 1960s. "Students 

got to know each other really well." 

Professors Alvin Cutler and Otto Zeiner, 

who founded the camp in 1911, served as its 

first directors, joined later by Professor Leonard 

Boon in the 1920s. Camp was held at various 

locations around northern Minnesota until 

1921, when the directors chose a permanent site 

on Cass Lake named Norway Beach, where it 

remained for more than two decades 

Located along Soo Line and Great North
ern railroad routes, Cass Lake was ideal for 

training civil engineers in the pre-interstate 
highway era. Traditional surveying techniques 

were supplemented with rigorous training in 

railroad surveying, administered by industry 

veterans Cutler and Boon. 

Accommodations consisted of a mess hall 

and a lecture hall. Campers slept in tents, while 

Cutler, Zeiner, and Boon stayed in nearby cot

tages. The professors always arrived promptly 
to rouse the campers for 5:45 a.m. roll call. 

Campers were assigned a variety of rotating sur-

BY }OEL MEYER 

veying duties that included triangulation, lev

eling, and stream measurement. 

"It is doubtful whether the railroad engi

neers themselves have as detailed information 

of this portion of their respective roads as we 

took this summer," wrote senior E.H. Lund in 

the November 1921 Minnesota Technolog. Camp 

memoirs were a Technologstaple for many years, 
preserving traditions like the annual painting 

of the Cass Lake water tower. The November 

1924 edition documented the arrival of the first 

women campers, Ursulla Quinn and Esther 

Knutsen. 

A special relationship developed between the 

camp and the town of Cass Lake. Local busi

nesses welcomed the economic boom that co

incided with the campers' arrival in August. In 

turn, the town offered opportunities for more 

urbanized applications of surveying work. 

In 1925 the campers created a plat of Cass 

Lake for the city council in exchange for a din

ner banquet held in their honor. As the camp

ers feasted on chicken (considered a delicacy 

after too many mess hall meals), they were 

treated to a performance of "Hail Minnesota" 

by its composer, Truman Rickard ('04), who was 

vacationing at nearby Star Island. 
World War II brought a temporary hiatus 

to the camp in 1943. When it resumed in 1947, 

Cutler and Zeiner had both retired, and Boon 

soon followed. Because the postwar enrollment 

boom in civil engineering required a larger 

campsite, the camp was held at the University's 

Rosemount research station for three successive 

years. 

In 1950 the camp moved north to Grand 

Rapids, where a local school provided campers 

with some additional perks like dormitories and 

a dining room. 

During Kersten's tenure as camp director, 

students maintained a rigorous schedule. "They 

worked very hard;' he says. "Roll call was at 7:30, 

and the students were at it most of the day, 

sometimes until midnight, when they had to 

take star measurements." 

However, campers managed to fit some lei

sure time into their busy schedules. The boat 

used during the day for taking sounding mea-

continues on page 44 

" We not only learned how to run the various 

instruments used in surveying, but we learned the 

value of cooperation and friendship. [It was] just 

as fine a camp as any that has ever been held." 
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T 
HERE'S NO STOPPING 

Roman Arnoldy. In fact, at age 

86, the IT alumnus and con-

summate entrepreneur shows no signs of 

even slowing down. When he's not at work 

as chairman of Triten Corporation, the 

Houston-based company he founded in 

1946, Arnoldy keeps busy publishing his 

own newsletter, traveling across America 

in his railcar Intrepid, visiting his alma 

mater, and working with and supporting 

changes in higher education as well as a 

number of charities. In February he capped 

a lifetime of achievement by earning elec-

tion to the prestigious National Academy 

of Engineering. 

BY PAUl. SOIUNSON 



Through a lifetime of innovation and achievement, 
IT alumnus Roman Arnoldy has built a remarkable reputation 

and an impressive record of success 

) 

s 
But Arnoldy's vigor should come as no 

surprise to anyone familiar with his remark

able life. 
Born in western Minnesota in 1911, Ar

noldy inherited a "do-it-my-way" entrepre
neurial spirit from his family. His maternal 
grandfather, Herbert Zettel led the citizens 
who established the town of Ivanhoe, 
founded the Shakopee Tribune and other 
businesses, and owned two farms. Zettel was 
the first to grow flax in Minnesota, developed 
an electrotherapy practice, and, in 1923, in
vented, built, financed, and flew a helicopter. 
Arnoldy's father, on the other hand, was 
president of a bank in Savage, Minnesota, 
where he also owned and operated a lum
beryard. 

Arnoldy raced through elementary and 
secondary school, skipping several grades 
along the way. In 1928 he enrolled in the 
College of St. Thomas in St. Paul, Minnesota. 

"My intent was to get the best engineer
ing education I could;' recalls Arnoldy, which 
meant transferring to the University of Min
nesota in 1930. 

D 
URING HIS JUNIOR YEAR 
Arnoldy was offered a fellow
ship for both master's and doctoral 

degrees. He declined, however, saying that he 
was anxious to get into business - an oil 
recycling operation - with a former class
mate, Clayton Ebert. Unfortunately, the en
terprise was short-lived. It burned to the 
ground after less than a year in operation. 

"I ran over to the plant, and the entire 
building was in flames," Arnoldy recalls. 

"Ebert was no where to be seen, and I was 
afraid he might have been stuck in the build
ing. I got up close to the building, and with 
the help of a sheet of galvanized roofing ma
terial, I was able to look in and see he wasn't 

there. 
"In half an hour, there was nothing but 

ashes and a tangle of pipes and tanks." 
Arnoldy rebuilt the company and then 

sold it in order to accept a position with 
Union Carbide. That job took him from Min
nesota to New Jersey and then to Houston, 
which would become his lifelong home. 

He spent World War II showing shipyards 
and fabricating plants how to use automatic 
welding which was a new process and which 
was eventually credited with shortening the 
war by one to two years. During the war years, 
Arnoldy's duties required extensive travel , in
cluding more than 300 trips to Galveston and 

Dallas. 
At the end of the war he co-founded 

Houston Heat Treating and Houston Grind
ing and Manufacturing. After withdrawing 
from those two companies he founded Texas 
Alloy Products, which became Triten Corpo
ration in 1984. 

"I founded Triten with one dollar, which 
we used to register the name," he recalls. 
"That was April1, 1946. We haven't missed a 
payroll since." 

Triten's success was built largely on the de
velopment of a low-cost, large-area hardfac
ing process Arnoldy invented in 1959. At the 
time, he recalls, traditional hardfacing pro
cesses were expensive, labor-intensive, and 
ineffective. 

"Of the $17.50 per square foot that the 
market would bear, $10.50 was material, and 
the labor was being sold too cheap. It was 
apparent that the facing we produced had to 
be made out of mainly alloy raw material and 
iron, so we thought, why not produce an arc 
and supply the iron with the commonest type 
of very cheap wire, and then meter into that 
puddle the alloy raw material and the remain
der of the iron need to make our alloy?" 

A
S USUAL, ARNOLDY DIDN'T 
waste any time on the matter. 
"Normally, one would expect to 

make dozens of tries and encounter all kinds 
of glitches;' he says, "but we made an accept
able hard facing with the new process the first 
time we tried." His new invention (known as 
"bulkwelding" because the process utilizes 
metal in bulk form) not only used cheaper 
material, it applied the facing two-and-a-half 
times faster than was previously possible and 
made a higher quality facing. 

"Now, instead of starving at $17.50 a 
square foot , we cut the price to $15 and ran 
everyone else out of the business, at the same 
time receiving about $27 an hour for our 
work, whereas we formerly had to do it for 
$5 an hour," he explains. 

The success of the bulkweld process de
pended on the synchronization of the raw al
loy feed with the wire feed. This was 
accomplished by Arnoldy's invention of the 
metal meter in 1959, which made bulkweld
ing possible and became the standard method 
of metering metal in powder form all over 
the world. 
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Never one to res t on his laurels, Arnoldy 
ventured into cattle breed ing in 1981, devel
oping a type of cattle better-suited to the cli
mate of the U.S. Gulf Coast. In 1991, at age 
80, he started his latest venture, a company 
called Arnco Technology Trust. 

"It took off like a rocket," he says. 
Despite his many business achievements, 

the most successful partnership of Arnoldy's 
life began in 1947, when he married Lillian 
Joynt. The couple had two children, Susan 
and John, and enjoyed 50 yea rs of marriage. 
Lillian Arnoldy passed away in 1997. 

TODAY, ARNOLDY CONTINUES TO 
serve as chairman ofTriten, but takes 
time out to write and distribute a 

newsletter on subjects of interest or concern 
to him, ranging from ozone depletion to the 
quality of Houston's medical facilities. 

"This is an effort to tell people as much of 
the truth as possible on items of public policy 
- things that the media has no means to 
know- because it's better to know the truth 
than to go on thinking something that has 
no basis in reality," he says. He mails the news
letter to friends and acquaintances, includ
ing his old friend George Bush. 

He spends his free time traveling across 
the country in the 1926 railcar, Intrepid, 
which he purchased and lovingly refurbished 
eight years ago. 

''I've been a rail buff all my life," says Ar
noldy. "When I was growing up, the only 
thing that happened in our little town dur
ing the winter was when the train came in. I 
used to watch the limiteds go by and imagine 
how great it would be to ride in the rear car 
-to me, the closest thing to heaven that any
one could experience." 

Arnoldy has visited the University several 
times a year for over 10 years, where he con
fers with most of those involved in the 
University's operations. 

''I've always had the highest regard for our 
University," he says. "I've tried to encourage 
everyone on campus to consider the Univer
sity an institution of national stature first and 
a local institution after that." 

A RNOLDY'S FONDNESS FOR THE 
University led him to es tablish a 
Houston-area alumni group in 1946. 

That group prospered for many years and was 
recently re-established, largely through 
Arnoldy's efforts. An active alumni group is 
important to the success of the University and 
its graduates," he says. 

"Higher education should not stop at the 
time you walk across the stage and get your 
diploma. There should be a continued, recip
rocal relationship between a student and the 
University, a lifelong thing." 

Arnoldy continues to support the Univer
sity and IT in many ways, most recently 
through a generous donation to the mechani
cal engineering bui lding campaign. "In a life
time, a person wants to be of help to those 
who have helped him," says Arnoldy. "This is 
one way we can help the University accom
plish its goals and become a greater national 
resource." 

Arnoldy also established a scholarship for 
IT students and plans to establish several 
more. His motivation is simple, he says. "If a 
kid is brilliant but hasn't got the financial 
means to attend school, that is a terrible, ter
rible waste- nothing short of a crime. Schol
arships do something to prevent that." 

The University honored Arnoldy in 1983 
with its Outstanding Achievement Award. To 
those who hope to follow in his footsteps, he 
offers sound advice: "Contribute a little more 
than you take away, and try to be the best in 
what you do." • 

"Higher education should not stop at the time you walk across the stage 

and get your diploma. There should be a continued, reciprocal relationship 

between a student and the University, a lifelong thing." 
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Founded by IT alumni and built on a tradition of innovation, 
TSI Incorporated has made the transition from 

<serendiQity' to 

T
SI INCORPORATED- A LEAD

ing manufacturer of measure

ment and control products- has 

come a long way from its im

promptu beginnings with a group 

of graduate students and engineers gathered 

around a kitchen table 37 years ago. 

"It was serendipity, really;' says TSI's chair

man, Leroy "Mike" Fingerson (Mechanical '54, 

M.S. '55, Ph.D. '61), of the company's origins. 

Back in 1961, Fingerson was completing his 

Ph.D. thesis on the subject of combustion effi

ciency, under a U.S. Navy contract aimed at im

proving rocket engine designs. 

"My problem was that the instrument we 

were using to measure the flow of hot gases in 

the combustion process wouldn't provide the 

kind of data I needed;' says Fingerson. When a 

solution suggested by one of his buddies turned 

into a workable instrument, he and his house

mates formed TSI to sell the device to research 

laboratories run by engine manufacturers and 

government agencies. 
"The only trouble was, the market was lim

ited," says Lowell Nystrom (Mechanical '58, In

dustrial M.S. '60), TSI's senior vice president 

and one of its co-founders. "We had to start add

ing products almost immediately." 

Today, the company's eight divisions make 

more than 100 products, employ 500 people, 

and net $80 million in sales each year. 1997 

marked TSI's 25th consecutive year of sales in

creases and 34th year of profitable operation. 
According to Nystrom, growing concern 

over indoor and outdoor air quality is creating 

a greater demand for many ofTSI products. "We 

have a strong commitment to making products 

that promote the safety, comfort, and health of 
people," he says. 

Indeed, two-thirds of TSI's revenue comes 

from products that monitor and control air 

quality, movement, temperature, and pressure 

to assure safe and comfortable work environ

ments. This equipment is used for everything 

from balancing ventila

tion systems in office 

buildings, to monitor

ing pollution and bio-

TSI 
logical hazards, to testing for leakage in gas 

masks used by the military and industrial work-

ers in toxic environments. 

About a third ofTSI's sales comes from pro

cess control instruments, including laser sen

sors that measure segments of steel and 

aluminum emerging from a mill so they can be 

cut precisely to reduce waste. "This is an area 

with major growth potential," says Nystrom. 

True to its roots, the company maintains close 

ties to IT and has supported the college through 

generous donations to the mechanical engineer

ing building campaign and other programs. 

According to Fingerson and Nystrom, sev

eral factors contribute to the success of that 

long-term relationship. 

"First and foremost, the University does an 

excellent job training future workers for TSI," 

says Nystrom, adding that the company employs 

a large number of IT graduates - primarily 

mechanical, electrical, and software engineers. 

IT is also a source of cutting-edge technol

ogy. "The University is continually pushing 

technology to the limit," says Fingerson, "and 

we license and commercialize a lot of the tech

nology developed there." That relationship ben

efits both parties, he adds. 

The University's proximity also provides 

opportunities for students and researchers to 

consult with the company on joint projects. 

"We're doing a lot of development work with 

nanotechnology, and the University's Particle 

Technology Laboratory [in the Department of 

Mechanical Engineering] is on the forefront in 

that area," says Fingerson. 

Despite its remarkable success, TSI main

tains a relatively low profile. 

"It's not an easy company to understand," 

explains Fingerson. "In the instrumentation 

business, any given market is relatively small. 

So o ur success has come from finding new 

places to use the technologies we have already 

developed." 

According to TSI president and chief execu

tive officer James Doubles, innovation will con

tinue to play an important role in the company's 

success. 

"We have a dual thrust," says Doubles, one 

that focuses on both internal development and 

"synergistic acquisitions" to enhance the 

company's growth. And while TSI will continue 

to fill niches and serve unique customer needs, 

he adds, the company is shifting its focus to 

more broadly defined markets and forming 

product famil ies to penetrate those markets. 

Ironically, the company's remarkable success 

and extraordinary outlook might never have 

happened. 

"Today, I don't think any of us would have 

started a company around that first product," 

says Nystrom. "But I'm glad we did." • 

- Paul Sorenson 

For more information visit the TSI Incorporated web site 

at http:/ /www.tsi.com. 
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HISTORY continued from page 39 

surements often towed a waterskier in the 

evening. Occasionally, leisurely pursuits led to 

mischief, like the time a statue disappeared from 

the front of a local curio shop only to reappear 

mysteriously the following morning. 

"There were incidents like that most years," 

says Kersten with a chuckle. 

Changes in the civil engineering curriculum 

led to the camp's demise in the early 1960s. The 

program added more theoretical studies and 

newer disciplines like environmental design and 

water resources. 

Associate Professor Gerald Johnson teaches 

the current surveying and mapping courses that 

replaced the camp curriculum. "Years ago, civil 

engineering tended to be much more hands

on," says Johnson, who attended a surveying 

SEXTANS A continued from page 24 

depends on its mass. Through a series of calcu

lations, Dohm-Palmer used these stars as mark

ers to determine past patterns of star formation 

across the galaxy. 

"A similar process could be done to find the 

birthrate of children in a small town by count

ing the number of children in each classroom 

at the grade school," he says. "The average age 

of a third-grader is eight. If there are 30 chil

dren in the third grade, we know that there were 

30 children born eight years ago in this town. 

The same thing can be done with stars, where 

instead of grade level, brightness indicates the 

age." 
Using that approach, Dohm-Palmer figured 

out when many of the stars were born. Next he 

had to determine their birthplace. He did an

other series of calculations to create a map of 

where stars had been born in the galaxy as far 

back as 600 million years ago. 
"That was similar to using all of the grade 

schools in Minnesota to determine the birth rate 

within each town," he says. "We could compare 

the number of third-graders in Hibbing versus 

Duluth to determine which city had more chil

dren born eight years ago." 
Once the "when and where" of thousands 

of Sextans A's stars had been determined, 

Dohm-Palmer, with the help of some computer 

specialists, was able to generate a movie of star 

formation in the galaxy. 
"The movie shows that star formation does 

not happen equally throughout Sextans A;' he 
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For 50 years, the annual civil engineering surveying 
camp transplanted IT juniors from Minneapolis 
to Minnesota's northland. 

camp as a Purdue student. "Field work was con

sidered essential. 

"Eventually, given the importance of other 

requirements, the emphasis on surveying was 

reduced proportionately," he adds. 

"Most of [the faculty) were quite sorry to 

see it go, but we realized there were things you 

had to fit into the curriculum," adds Kersten. "I 

think we really missed the camaraderie when it 

ended, but it was just something that had to 

happen." 

STARSCAPE: Using a Hubble 

Fortunately, memories of the camp have 

been preserved in the Technolog archives. 

"We not only learned how to run the vari

ous instruments used in surveying," wrote Lund 

in 1921, "but we learned the value of coopera

tion and friendship. We discovered that the 

other fellow has feelings and that sometimes he 

is also right. [It is] just as fine a camp as any 

that has ever been held." • 

says. "Rather, there are well-defined regions that 

form five times as many stars compared with 

the rest of the &alaxy at any given time." 

The work is important, Skillman says, be

cause it provides a star formation history of a 

galaxy based on direct observation. Much more 

work needs to be done, Skillman says, and more 

detailed photos of Sextans A from the Hubble 

are planned in the next couple of years. Those 

photos should allow Dohm-Palmer to look fur

ther back into the history of the little galaxy. 

Two scientific papers on Sextans A by 

Dohm-Palmer, Skillman, and the seven other 

researchers who worked on the project have 

been accepted for publication in the Astronomi

cal Journal. • 

Space Telescope image of the For more information, visit Dohm·Palmer's web site at 

Sextans A dwarf galaxy (above), http:/ /ast1 .spa.umn.edu/robbie/. 

Robbie Dohm-Palmer identified 
and categorized nearly 20,000 
stars. The bright blue stars in 
the lower right are just being 
born, while the red stars scat-
tered from the lower left to the 
upper right are at the end of 
their lives. Dohm-Palmer also 
created a computer-generated 
movie (left) to show star forma-
tion in the galaxy. You can view 
the movie on the web at http:// 
astl.spa.umn.edu/robbie/sexa. 



• News and views from the IT Alumni Society 

Gerontologist to forecast future trends at U MAA annual event 
YOUR CHANCE TO LEARN ABOUT SOME OF THE MOST IM

portant trends of the near future is coming to the University of Minne

sota Alumni Association (UMAA) annual meeting and celebration on 

June 2. 

As life expectancies continue to skyrocket, what will replace the tra

ditional education-work-retirement life cycle? How will the burgeoning 

older adult population affect everything from marketing to politics to 

the nuclear family? How will Baby Boomers age differently from their 

parents and grandparents, and what will they look like and feel like? 

Author and gerontologist Ken Dychtwald will give a multimedia pre

sentation on the unprecedented demographic changes that are having a 

profound impact on every aspect of society and on every individual 's 

plans and dreams for the future. 
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Charles A. Amann (Naval Tech· 

nology '46, Mechanical M.S. '48) of 

Bloomfield Hills, Michigan, received 
the Speaker's Award from the Inter

nal Combustion Engine Division of 
the American Society of Mechani
cal Engineers for his historical pa

per on the search for an alternative 
automotive power plant. 

Omar W. Blodgett (Metallurgical 

'41 , Mechanical '47) of Cleveland, 

Ohio, was named an honorary 
member of the American Society of 
Civil Engineers in October. An em

ployee of Lincoln Electric Company 
and author of The Design of 

Welded Structures, he pioneered 
the design of welded structures 
through his published works, semi

nar presentations, and involvement 
with designers. 

Robert Cedergren (Chemistry 
'61 ), a professor of biochemistry at 
the University of Montreal , was 

elected a Fellow of the prestigious 
Royal Society of Canada. 
Cedergren was inducted by 

Canada's governor general, Romeo 
Leblano, at a November ceremony 
in Ottawa. He was selected for his 
outstanding work on the evolution, 
function, and structural model of 
ribonucleic acids. 

Mass longevity will finally be realized in the next century, Dychtwald 

says, leading to many new needs, challenges, and opportunities. Among 

the many changes he sees is the replacement of the traditional linear life 

of education, work, and retirement by a cyclic life. The three stages will 

intersperse, leading to more career shifts, education needs, and frequent 

work sabbaticals. "Do we want to hurry to retire and then be old for a 

very long time?" he asks. "Or would we rather be young for longer?" 

The event will begin on Northrop Mall with a reception, dinner, and 

information fair with exhibits from dozens of University groups and de

partments. Ticket details will be announced soon. 

For the most current information call the U MAA at 61 2·624·2323. 

CLASS NOTES 

AMUNDSON HONORED: IT alumnus and former faculty member Neal Amundson 
(Chemical '37, M.S. '41, Ph.D. '45) was awarded an honorary Ph.D. from Northwestern 
University in June. Comedian Bill Cosby, seated next to Amundson in the front row, 
also received an honorary degree. Julio M. Ottino (Chemical Ph.D. '79), chair of the 
Northwestern's chemical engineering department in the top row, second from the 
left. Northwestern president Henry Bienen is fourth from the left in the top row. 

Erik Fosshage (Aerospace '92) of 
Vienna, Georgia, was recently pro

moted to vice president of sales 
management for Flag Financial Cor
poration, a holding company for 
community banks in Georgia. He is 
also vice president of Citizens 

Bank Technology, an information 

service provider for financial institu
tions in the southeastern U.S. 

We'd like to hear from you I Use the enve

lope in the center of this issue to send us 

your class notes, call 61 2-626-8282 or 

e-mail itas@itdean.umn.edu. 
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• News and views from the IT Parents Organization 

Why get involved in ITPO? 
One parenfs perspective 
COLLEGE FRESHMEN AREN'T THE ONLY 

ones who may feel a little anxious when they 

first arrive on campus. Parents face their own 

uncertainty about how to let go and yet remain 

involved -in a different way - in their 

children's lives. 

That's why my husband and I joined the IT 

Parents Organization (ITPO) when our son was 

a sophomore. During his first year at the Uni

versity, we had felt uninformed and a little 

alienated from our son's social and academic 

life at a time when we believed guidance was 

critically important. (I know students love the 

feeling of independence that being in college 

affords them; however, we parents know that a 

"little looking over the shoulder" is still a good 

thing.) 

The only organization of its kind within the 

University, ITPO works with and supports 

Dean H. Ted Davis and his staff in their efforts 

to improve our children's education. ITPO also 

assists IT students, parents, and future students 

in understanding what the IT experience is all 

about. The dean has welcomed ITPO's involve

ment and its initiatives. 

Participation in ITPO also offers parents an 

opportunity for regular contact with the dean's 

staff. Associate Dean for Student Affairs Peter 

Hudleston and other staff regularly attend 

ITPO meetings and create a forum in which 

parents may ask questions and get answers im

mediately or within a reasonable amount of 

time. 
ITPO's membership is flexible; you can be 

as active a member as you like. The group meets 

once a quarter on campus, although we do have 

additional meetings prior to sponsored events, 

as necessary. Some of the ITPO-sponsored ac

tivities of special interest include: 
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representing ITPO and IT at new student 

orientation session 

hosting the annual Dinner with the Dean 

for freshmen and sophomore parents and 

students (a great opportunity to speak per

sonally with the dean and professors in a 

casual setting) 

co-hosting the University's Homecoming 

Parents Breakfast. (lots of fun and a great 

chance to meet other IT parents and stu

dents) 

hosting the annual spring picnic (Join us 

May 7 at 5:00 p.m. on Northrop Mall for 

another great opportunity to meet IT pro

fessors, deans, and staff. But don't let the 

spring part fool you- even though we had 

the picnic in an enclosed tent, it can still be 

pretty chilly.) 

hosting parent seminars in late winter/early 

spring on a variety of subjects, generally 

highlighting IT programs and issues of in

terest to parents 

participating in the annual ITPO fundraiser, 

proceeds of which support both existing and 

proposed IT programs at the group's dis

cretion (Over the past three years, ITPO 

raised $35,000 for a variety ofiT initiatives.) 

I encourage you to join the IT family 

through ITPO. We'd Jove to meet you! Visit our 

ITPO web site at http://www.technology. 

umn.edu/parents or contact us at 612-626-8282 

or 1-800-587-3884 for questions/comments. 

You can also support ITPO and show your 

pride in being an IT parent by purchasing an 

ITPO polo shirt or the very informative book, 

Parents' Crash Course in Career Planning. Both 

may be ordered at the phone number listed 

above. 

Kristine Kosek 
to lead IT parent, 
alumni efforts 
KRISTINE KOSEK 

has joined the dean's 

staff as director of 

alumni relations. In 

addition to support

ing IT's alumni ef

forts, she will work 

with the IT Parents 

Organization and 

manage the college's 

annual fund drive. 

Kosek previously 

.. ~, l 

' .ii/ 
Kristine Kosek 

worked as administrator in the Geometry Cen

ter, where she managed its international visi

tor program. Before coming to the University, 

she coordinated diversity programs for students 

at William Mitchell College of Law. She holds a 

bachelor's degree in English and communica

tions from Hamline University in St. Paul. 

"I thrive on interaction with creative think

ers," says Kosek. "I am excited to have the op

portunity to work with some of the University's 

most creative, innovative alumni." 

For more information call 61 2·626·8282 or visit the IT 

web site at http:/ /www.technology.umn.edu. 

ITPO shirts available 
IT PARENTS POLO SHIRTS ARE NOW 

available! The shirts are an off-white polyester

cotton blend with the IT logo and an "IT Par

ent" insignia embroidered in maroon and gold. 

The cost is $20 plus $5 shipping and handling. 

All proceeds benefit the IT Parents Organiza

tion. To place an order, call 1-800-587-3884 or 

6 12-626-9354 o r e- m ail mykidis@itdean. 

umn.edu. 



• Opportunities to support IT 

Careful planning yields benefits at tax time 
ONE OF THE BEAUTIES OF CHARITABLE 

giving is that it often returns an unexpected gift 

to the donor in the form of reduced tax liabil

ity. As you do your tax planning this year, con

sider the following ways in which a gift to the 

Institute of Technology could allow you to 

make a significant difference to a worthwhile 

program and substantially reduce the amount 

of income tax you pay. 

Gifts of cash are perhaps the easiest way to 

show your support. Cash gifts are tax deduct

ible if you itemize deductions on your federal 

income tax return. A five-year carryover can be 

applied to an amount that exceeds 50 percent 

of your adjusted gross income. You can use 

credit cards to charge gifts and pay at a later 

date. 

If you own stocks and bonds that have ap

preciated in value, yo u can reduce yo ur tax li

ability by donating them. This method is often 

more advantageous than selling them and mak

ing a gift of cash. 

By donating appreciated securities, you can 

avoid capital gains tax and receive an income 

tax deduction based on the fair market value of 

the securities on the date of the transfer. In ef

fect, you receive double tax benefits. If your se

curities have dropped in value, you may benefit 

more by selling them and donating the cash pro

ceeds. You may then be able to take a capital 

loss on your tax return as well as a charitable 

deduction for the cash gift. 

Gifts of real estate also offer substantial tax 

benefits. The full appraised value of the real es-

IT announces 1998 fundraising priorities 
EACH YEAR THE INSTITUTE OF TECH

nology benefits from the generous support of 

its alumni and friends. Your support helps us 

maintain the level of excellence that people 

have come to expect from IT. 

As we move forward into a new year of ex

citing challenges, with great expectations for 

increased research, student enrollment, corpo

rate partnerships, and major capital projects, 

we have established a list of priorities to en

sure that the basic needs of IT are met and that 

the greatest possible benefit is derived from the 

available resources. These priorities are: 

mechanical engineering facilities 

chemical engineering and materials science 
addition and renovation 

earth sciences facilities 

scholarships 

professorships and chairs 

student projects 

special projects and equipment 

dean's initiatives 

IT endowment 

capital improvements 

astronomy telescope 

IT's Office of Development and External 

Relations promotes and coordinates institu

tional advancement through private contribu

tions. Priorities change as specific goals are met 

and as new priorities arise. 

We have initiated specific fund raising pro

grams for the priorities listed here. We would 

be happy to visit with you about any of them 

or about potential new areas of funding. 

For more information call 1-800-587-3884 or e-mail 

development@itdean.umn.edu. 

tate is deductible, and 

you need not pay 

capital gains tax on 

any appreciation in 

value. 

A planned gift can 

be used to provide fu

ture benefits. The 

most common ex

ample is to include a 

bequest in your will. 

...,. 
/ 
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Richard Hatfield 

While bequests do not affect your current tax 

liability, they can reduce the value of the tax

able estate. 

Life insurance is another important method 

of charitable giving. Depending on the situa

tion, the gift will provide a tax deduction equal 

to the cash surrender value of the policy, its re

placement value, or its tax basis. 

Another popular planned gift option is the 

charitable remainder trust. Establishing a chari

table remainder trust allows you, another ben

eficiary, or both to receive income for life (or a 

specified number of years). The size of the tax 

deduction you may take- income and gift tax 

or estate tax- varies with each individual ar

rangement. 

A charitable contribution of the remainder 

interest in a personal residence or farm yields 

an income tax deduction equal to the present 

value of that interest. This type of lifetime-de

ferred gift can provide superior after-tax re

sults. 

Getting maximum tax benefits from chari

table giving is not always easy. Tax laws are com

plex, and you should work with your account, 

lawyer, or financial adviser when you are con

sidering a gift. 

-Richard Hatfield, 
director of development 

For more information about making a planned gift to the 

Institute of Technology, contact Richard Hatfield, direc

tor of development and external relations, at 61 2-624-

5537 or by e-mail at development@itdean.umn.edu. 
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• Accolades and activities from IT departments 

AEROSPACE ENGINEERING 
AND MECHANICS 

Associate Professor Graham Candler and 

Professor Richard James will participate in an 

Air Force multidisciplinary research program 

with Professor Mitchell Luskin of mathematics 

and Associate Professor Christopher Pa lm· 

strom of chemical engineering. The project will 

focus on concepts of flight from nanometer to 

millimeter scale and will include researchers 

from CaiTech, Cornell, and Yale. 

Professor Roger Fosdick was named editor-in

chief of the Journal of Elasticity in January. 

Professor Richard James was named a Distin

guished McKnight University Professor. James 

also gave the Bell Lecture at Johns Hopkins Uni

versity on "New Materials with Exceptionally 

Long Magnetostriction:' 

Professor Tayfun Tezduya r received the 1997 

Computational Mechanics Award from the Ja

pan Society of Mechanical Engineers (JSME). 

During his visit to Japan, Professor Tezduyar 

gave six invited lectures at the University of To

kyo and the JSME Centennial Grand Congress. 

Tezduyar also received the 1997 Computational 

Fluid Dynamics Award from the U.S. Association 

of Computational Mechanics. 

ASTRONOMY 

Professor Roberta Humphreys published a 

digitized sky catalogue based on the Palomar 

Observatory Sky Survey on the World Wide 

Web. The catalogue provides detailed data from 

the structure of the Milky Way to the distribution 

of distant galaxies. 

Professors Robert Gehrz and Terry Jones dis

covered that the carbon and silicate grains 
ejected from the nucleus of comet Hale-Bopp 

were the smallest grains ever found in any 

comet. Their finding suggests that Hale-Bopp 

provided the most pristine example yet of the 

material from which the planets of our solar sys

tem were formed. Gehrz continues to chair the 

National Science Foundation's Gemini Project, 

an international consortium building twin eight

meter telescopes in Hawaii and Chile. He also 

continues as a member of the science working 

group for NASA's Space Infrared Telescope Fa

cility, scheduled for launch in 2001. The facility 
will provide a cryogenically cooled telescope to 

conduct infrared astronomy from space. 
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BIOSYSTEMS AND 
AGRICULTURAL ENGINEERING 

Professor Vance Morey has been appointed to 

a second three-year term as department head. 

Assistant Professor Roger Ruan and Re· 

search Associate Paul Chen have authored a 

new book, Water in Foods and Biological Mate

rials : A Nuclear Magnetic Resonance Ap

proach, Technomic Publishing Co. , 1998. 

Associate Professors Larry Jacobson and 

Philip Goodrich, along with Research Fellows 

Dick Nicola i and David Schmidt, participated 

in the International Symposium on Ammonia and 

Odor Control from Animal Production Facilities 

held in the Netherlands in October. 

CHEMICAL ENGINEERING 
AND MATERIALS SCIENCE 

Professor James Chelikowsky is co-organizing 

a workshop on the "Dynamics of Clusters" for 

the INTIITAMP Workshop to be held July 6-8 at 

the University of Washington-Seattle. The work

shop is sponsored jointly by the Institute for 

Nuclear Theory at the University of Washington 

and the Institute for Theory of Atomic and Mo

lecular Physics at Harvard University. 

Professor Edward Cussler, Jr. attended a short 

course on bioseparations held in Celaya, 

Mexico, in January. 

Assistant Professor Prodomos Daoutidis re

ceived a George Taylor Career Development 

Award. He also gave invited talks at the Univer

sity of Michigan and the University of Wisconsin. 

Associate Professor Jeff Derby and Professor 

Chris Macosko gave a joint invited seminar en

titled "Polymer Processing at the University of 

Minnesota: Experimental and Computational 

Studies." The seminar was presented in January 

at the U.S. Army Research Laboratory in Mary

land. This winter he gave invited lectures at the 

University of California-Santa Barbara and 

Scandia National Laboratories in Livermore, 

California. Derby received a $500,000 grant 
from the NASA Microgravity Materials Science 

Program for "Theoretical Analysis of 3-D, Tran

sient Convection, and Segregation in Microac

tivity Bridgman Crystal Growth." 

Assistant Professor Daniel Frisbie received a 

1998 McKnight Land Grant Professorship. 

Professor Wei·Shou Hu was named a Distin

guished McKnight University Professor. 

Professor Chris Macosko delivered the Dow 

Lecture at the University of Massachusetts in 

February and presented an invited lecture at the 

American Physical Society Meeting in Los An

geles in March. 

Associate Professor Alon McCormick gave in

vited talks at Amoco, DuPont, and Dow Corning 

this winter on zeolite synthesis and sol/gel syn

thesis kinetics. 

Assistant Professor David Morse gave an in

vited lecture, "Viscoelasticity of Entangled Solu

tions of Semi-Flexible Polymers;' at the Materials 

Research society committee meeting held in 

Boston in December. Morse also gave a seminar 

in January at the University of Pennsylvania on 

"The Viscoelasticity of Entangled Solutions of 

Stiff Polymers:' 

Regents' Professor L. E. Scriven gave a pre

sentation at the Coating Symposium of the Fifth 

Chemical Congress of North America, held in 

Cancun, Mexico, in November. Scriven also lec

tured on coating process fundamentals in the 

Netherlands and Italy in December. 

Associate Professor Shash i Shekhar at

tended a November Army Research Laboratory 

workshop on databases and 00 technologies. 

Associate Professor Friedrich Srienc visited 

the Engineering Research Center for Biofilm En

gineering at Montana State University in Febru

ary as a member of the National Science 

Foundation site visit team. 

Professor Michael Ward co-organized an NSF 

workshop on solid state chemistry and materials 

held in Washington, D.C. , in January. 

Professor John Weaver presented a plenary 

lecture on the visualization of Si etching at the 

Vacuum Society of Australia and gave an invited 
lecture at a workshop on diffusion and growth in 
Australia. In March he gave an invited talk at the 

American Physical Society meeting held in Los 

Angeles. In addition, Weaver will serve as a 
judge for Research and Development 

magazine's R & D 1 00 Awards and as a prize 

committee member for the first award of the In

ternational Union for Vacuum Science, Tech

nique, and Applications. Weaver was recently 
named to the editorial boards of Surface Sci

ence Reports and Surface Review and Letters. 

CHEMISTRY 

Assistant Professor Eric Munson received a 
1998 McKnight Land Grant Professorship. 



CIVIL ENGINEERING 

Associate Professor Robert Dexter gave an 

invited presentation at the University of Ill inois at 

Urbana-Champaign in January entitled "Propa

gation and Ductile Tearing of Very Long Cracks 

in Stiffened Panels ~' 

Professor Andrew Drescher presented an in

vited paper at the Royal Society in London in 

January 1998 on the flow of granular materials 

in engineering and earth science. Drescher was 

also awarded the department's Shimizu Profes

sorship. 

Professor Emeritus Theodore Galambos will 

receive an honorary doctorate award from the 

University of North Dakota, his alma mater, in 

recognition of his achievements as an engineer, 

professor, and scholar. 

Associate Professor Jerome Hajjar was se

lected by the Institute of Technology Promotions 

and Tenure Committee to receive the Taylor Ca

reer Development Award for exceptional contri

butions to teaching by a candidate for tenure. 

Assistant Professor Raymond Hozalski has 

been awarded a grant-in-aid for research, art

istry, and scholarship by the Office of the Vice 

President for Research and Dean of the Gradu

ate School. The $16,000 grant will fund 

Hozalski 's research on the effect of biofilm on 

removal of cryptosporidium and giardia in drink

ing water filters. Hozalski also co-authored a pa

per with Ed Bouwer of Johns Hopkins University 

entitled "Deposition and Retention of Bacteria in 

Backwashed Filters~' It was published in the 

January 1998 Journal of the American Water 

Works Association. 

Professor Panos Michalopoulos and Associ

ate Professors Gary Davis, David Newcomb, 

and Mark Snyder gave presentations at the 

77th Annual Meeting of the Transportation Re

search Board held in Washington, D.C. 

Professors Gary Parker and Heinz Stefan re

cently made a donation that helped add many 
books to the Lorenz G. Straub Library. Addi

tional donations from former Saint Anthony Falls 

Laboratory graduate students helped redecorate 
and upgrade the library. 

Associate Professor Mark Snyder received 

the K.B. Woods Award at the 77th Annual Meet

ing of the Transportation Research Board, held 
in January in Washington, D.C. The award is 

presented annually for an outstanding paper in 

the field of design and construction of transpor

tation facilities. Snyder and students James Bru

insma and Karl Peterson were honored for their 

paper entitled "Chemical Approach to the For

mation of Calcite Precipitate from Recycled 

Concrete Aggregate Base Layers;' published in 

Transportation Research Record. 

Professor Otto Strack has been invited to 

serve as guest editor of a special issue of the 

Journal of Hydrology devoted primarily to the 

papers presented at the conference on "Ana

lytic-Based Modeling of Groundwater Flow" 

held in the Netherlands in April. Strack gave the 

conference's keynote address. 

COMPUTER SCIENCE 
AND ENGINEERING 

Professor David Du was elected an IEEE Fel

low in January. 

Assistant Professor Mats Heimdahl received 

a $97,000 NS F Research Equipment Program 

grant for his project, "Applying Software Engi

neering Methodologies to Robotics Tasks : A 

Cross Disciplinary Approach." The project team 

also includes Associate Professors Nikos Pa

panikolopoulos, Maria Gini, and Daniel Boley. 

Heimdahl also co-authored three publications: 

"Using Binary Decision Diagrams to Discover 

Dependencies and Independencies;' "Checking 

Properties of Safety-Critical Specifications Us

ing Efficient Decision Procedures;' and "Specifi

cation and Analysis of System-Level 

Inter-Component Communication ~' 

Associate Professor Ravi Janardan received a 

two-year, $107,000 grant from the National Insti

tute of Standards and Technology for his 

project, "A Data Exchange Standard for Layered 

Manufacturing: Geometric Considerations and 
Algorithmic Implications." 

Assistant Professor George Karypis and Pro

fessor Vi pin Kumar have developed Metis and 

ParMetis libraries for partitioning unstructured 

graphs and for computing fill-reducing orderings 

of sparse matrices on serial and parallel com

puters. Algorithms in these libraries produce 

partitions that are consistently better than those 
produced by other well-known algorithms in a 

substantially smaller amount of time. The project 

is being funded through 1999 in part by a 
$55,000 grant from SGI/Cray. 

Assistant Professor Joseph Konstan was 

awarded an NSF Career award through 2003 to 

support his ongoing research on collaborative 

filtering systems. Konstan gave invited lectures 

at the University of Maryland and Baltimore 

County in February on "Personal Collaborative 

Filtering for the Internet." In addition, Konstan is 

serving as associate chair of the program com

mittee for ACM Multimedia 98 and as a program 

committee member for the 1999 ACM Sympo

sium on Intelligent User Interfaces. 

Professor Vi pin Kumar is leading a research 

group that has developed an MPI-based por

table library called PSPASES which has solved 

some of the largest sparse linear systems using 

direct methods. Solving these systems is re

quired for computer simulation. Using 

PSPASES, the group has achieved the highest 

performance ever obtained on any 

supercomputer, vector or parallel, for sparse 

Cholesky factorization. in many scientific and 

commercial domains. A $248,000 grant for re

search in enabling technologies for high-perfor

mance computing has been awarded by the 

U.S. Army to Kumar, Associate Professor 

Shashi Shekhar, and Assistant Professor 

George Karypis. Kumar co-chaired a workshop 

on high-performance data mining held in late 

March in conjunction with the 1 2th International 

Parallel Processing Symposium. He also co-au

thored "Multilevel Diffusion Schemes for Repar

titioning of Adaptive Meshes;' which appeared 

in the December issue of the Journal of Parallel 

and Distributed Computing, and "Parallel Hier

archical Solvers and Preconditioners for Bound

ary Element Methods;' which appeared in the 

SIAM Journal on Scientific Computing. 

Associate Professor Nikolaos Papanikol

opoulos is leading a $5 million, DARPA-spon

sored project on "Distributed Robotics ~' The 

project involves faculty from three IT depart

ments, including Professor Dennis Palla of 

electrical and computer engineering, Associate 

Professor Saifallah Benjaafar of mechanical 

engineering , and Associate Professor Maria 

Gini of computer science and engineering. The 

major objective of the project is to design, build, 

and demonstrate a novel distributed robotic sys

tem consisting of a large collection of medium

size, small , and miniature robots. The robots 

would be linked by a wireless communication 

system and cooperate to accomplish a given 
mission. 

Associate Professor Jaideep Srivastava was 

elected a senior member of the IEEE. 

Professor Pen-Chung Yew was elected an 

IEEE Fellow in January. Yew was cited for his 

contribution to the design of high-performance 
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• Accolades and activities from IT departments 

shared-memory multiprocessors and their paral

lelizing compilers. 

ELECTRICAL AND 
COMPUTER ENGINEERING 

Associate Professor Vladimir Cherkassky has 

been appointed associate editor for IEEE Trans 

portation on Neural Networks and an action 

editor for Neural Networks (the journal of the 

International Neural Network Society). 

Cherkassky and a former student have authored 

a new book, Learning From Data: Concepts, 

Theory and Methods (Wiley: New York, 1998). 

Professor James Leger was a guest lecturer at 

the University of Erlangen-Nuremberg, Germany, 

in December and was appointed topical editor 

of Applied Optics, 1997-1999. 

Associate Professor David Lilja was named a 

"Distinguished Visitor" of the IEEE Computer 

Society and is serving as program vice chair for 

compilers and languages for the International 

Conference on Parallel Processing, to be held in 

Minneapolis in August 1998. 

Assistant Professor Guillermo Sapiro has re

ceived an ONR Young Investigator Award. Sa

piro was one of only two winners in math and 

computer science this year. 

Associate Professor Sachin Sapatnekar gave 

an invited talk entitled "Fast Algorithms for 

Retiming Large VLSI Circuits" at the EECS De

partment, University of California-Berkeley, in 

November. 

Assistant Professor Joseph Talghader pre

sented an invited paper entitled "Integration of 

Vertical-Cavity Lasers Using Fluidic Self-Assem

bly" at Photonics West in San Jose in January. 

GEOLOGY AND GEOPHYSICS 

Professor Subir Banerjee recently visited the 

Physical Research Laboratory, Ahmedabad, and 

the Indian Institute of Geomagnetism, Mumbai, 

in India to consult on possible cooperative re

search on climate change records of the past. 

He also gave a seminar, "Magnetic Proxies of 

Abrupt Climate Change in Alaska," and dis

cussed the possibility of training Minnesota stu

dents in thermoluminescence-dating at the 

Physical Research Laboratory. 

Assistant Professor Marc Hirschmann re
cently presented a lecture, "The Role of Litho

logic Heterogeneity in the Origin of Oceanic 
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Basalts;' at the University of Michigan and the 

University of California-Berkeley. 

Associate Professor Emi Ito gave a lecture, 

"Holocene Aridity History of Northern Great 

Plains," at the Graduate Student Research Sym

posium held at the University of Alberta in Edm

onton in March. 

Professor Sally Gregory Kohlstedt attended 

an invited sesquicentennial symposium at the 

1998 American Association for the Advance

ment of Science meeting. She was also recently 

elected to the AAAS Board of Governors 

through 2001. In addition, Kohlstedt published 

an edited volume of Women, Gender, and Sci

ence: New Directions with Professor Helen 

Longino of the Department of Women's Studies. 

Professor V. Rama Murthy was elected a mem

ber of the National AAUP Committee on Teach

ing, Research, and Publications. This year the 

committee is charged with studying departmen

tal governance, and faculty and graduate stu

dent teaching loads. Murthy also has been 

nominated for election to the Senate Faculty 

Consultative Committee for a three-year term 

ending in 2000. 

Professor Hans-Olaf Pfannkuch spent the first 

week of February in Paris and Amsterdam re

searching the conversion of his text Elsevier's 

Dictionary of Environmental Hydrogeology to a 
multilingual CD-ROM format. Pfannkuch spent 

much of his time with professional contacts and 

in library research to find and define new and 

updated hydrogeologic terms in French. 

Professor Emeritus Robert Sloan co-authored 

a new book, Origin and Evolution of Earth : Prin

ciples of Historical Geology, which was recently 

published by Prentice Hall. 

Professor Emeritus Frederick Swain recently 
completed a manuscript, "Fossil Nonmarine Os

tracoda of the United States." It treats biostratig

raphy, paleoecology, and systematics of about 

45 species spanning the Carboniferous to Pleis

tocene eras. The work is probably his last mono

graph in a subject area in which he began 

research nearly 60 years ago. 

Professor Christian Teyssier gave two short 

courses, "Three-dimensional Strain Theory and 

Tectonics" and "Thermochronology and Orogen

esis, " at the University of Graz, Austria, in 

March. 

Assistant Professor Donna Whitney received 

a 1998 McKnight Land Grant Professorship. 

MATHEMATICS 

Frederic Dulles was named associate director 

of the Institute for Mathematics and Its Applica

tions. Dulles succeeds Professor Robert 

Gulliver, who stepped down in March. 

Professor Nicolai Krylov gave the opening lec

ture last fall at a one-week conference in honor 

of DeGiorgi at the Scuole Normale Superiore in 

Pisa. In January Professor Krylov gave a series 

of four lectures at the same university. 

Assistant Professor Rachel Kuske received a 

1998 McKnight Land Grant Professorship. 

Professor Wei-Ming Ni was a plenary speaker 

at the fall meeting of the American Mathematical 

Society in Milwaukee. He also spent a week as 

a Distinguished Visitor at the University of Iowa. 

Professor Fadil Santosa has been named the 

associate director for industrial programs of the 

Institute for Mathematics and Its Applications. 

Professor Vladimir Sverak is organizing a 

workshop on Nonlinear POE and Continuum 

Mechanics to be held June 8-12. Professors 

Richard James and Stefan Mueller are co-or

ganizers. 

MECHANICAL ENGINEERING 

Professor Avram Bar-Cohen, acting director of 

CDTL, was elected vice president of research 

for ASMA. He will begin his three-year term in 

June. At the International Forum on Technology 

Management held in Kyoto, Japan, in November, 

Bar-Cohen served as a member of the organiz

ing committee, chaired two sessions, and pre

sented a paper on the recently completed MOT 

alumni survey. While in Japan he presented a 

seminar, "Trends and Options in Thermal Man

agement of Electronics;' at Nagasaki University. 

Associate Professor Saifallah Benjaafar was 

named associate editor of the International 

Journal of Flexible Manufacturing Systems. 

Assistant Professor John Bischof was elected 

to the Society of Low Temperature Biology 
Board of Governors in January. He received a 

Best Paper Award from the ASME Bioengineer

ing Division for his paper "Measurement and 

Simulation of Water Transport During Freezing 
in Mammalian Liver Tissue" and an NSF Career 

Award for his work in "Establishing the Efficacy 

of Cryomyolysis - Cryosurgery of Uterine Fi

broids." 



Professor Arthu r G. Erdman received two new 

grants through Minnesota Technology, Inc. The 

first is a grant from Soil Sensors, Inc. for the de· 

velopment of an AQUA probe transducer. Iris 

Corporation awarded the second grant for de

velopment of a bench·top dental model digitizer. 

Assistant Professor Perry Li is a co-principal 

investigator on the Iris project. 

Professor Steven Girshick gave an invited lec

ture, "Measurement and Modeling of Nanopar

ticle Generation During CVD in Semiconductor 

Processing;' at the International Workshop on 

Dusty Plasmas held in Noordwijkerhout, Nether

lands, in January. 

Regents' Professor Richard J. Goldstein was 

elected an American Society of Engineering 

Education Fellow and received an honorary doc

torate from the A. V. Luikov Heat and Mass 

Transfer Institute in Minsk, Belarus. Goldstein 

also gave the opening plenary lecture at the 

14th Indian Heat and Mass Transfer Conference 

held in Kanpur, India, in December. In addition, 

Goldstein received a new three-year award from 

the Advanced Gas Turbine Systems Research 

Program in February. 

Associate Professor Caroline Hayes joined 

the department in February. Her research in

cludes intelligent decision support tools for as

sisting in complex engineering tasks such as 

manufacturing planning and design. She re

ceived her Ph.D. in robotics from Carnegie Mel

lon University. 

Professor Joachim Heberlein presented an in

vited lecture on "Extending the Range of Plasma 

Spraying" at the MRS Conference held in Bos· 
ton in December. 

Professor Thomas Kuehn was named a Fellow 

of the American Society of Mechanical Engi

neers and published a book entitled Thermal 

Environmental Engineering with Professor 

James Ramsey in January. 

Professor David Y. H. Pui , director of the China 

Center, joined Governor Arne Carlson and Uni· 

versity President Mark Yudof on a trip to Beijing 

in January. The delegation met with academic 

and business leaders to further education and 

business exchanges between Minnesota and 

China. Pui and Professor Thomas Kuehn orga

nized a Department of Energy workshop, "Instru
mentation and Measurement Issues for 

Nanometer Particles," in December. 

Professor Subbiah Ramalingam was elected 

to the National Academy of Engineering for his 

work in machining and tool·life theories, coating Professor Mikhail Shifman was elected an 

design algorithms, and invention of novel automa- American Physical Society Fellow for his semi· 

tion sensors and steered-arc coating technology. nal contributions to nonperturbative dynamics in 

gauge theories (OCD and supersymmetric thea-

PHYSICS ries) and their observational consequences. 

Associate Professor Cindy Cattell gave an in

vited talk at the Fourth International Conference 

on Substorms held in Japan during March. Cat· 

tel was also named the associate editor of the 

Journal of Geophysical Research. 

Professor Dan Dahlberg was elected to the 

IEEE Magnetics Society Advisory Committee. 

Dahlberg presented a tutorial on magnetic force 

microscopy and gave an invited lecture at the 

joint MMM/Intermag Conference held in San 

Francisco in January. In February, he gave in· 

vited lectures at the AAAS meeting in Philadel· 

phia and at the University of Florida. 

Professor Leon id Glazman was named an 

American Physical Society Fellow for his contri

butions to theories on electron transport and 

correlations in mesoscopic and low-dimensional 

systems. 

Cheng-cher Huang delivered a series of four 

lectures on various aspects of liquid crystals at 

National Taiwan University in December. 

Professor Joseph Kapusta was named the as

sociate editor of Physical Review C, a premier 

nuclear physics journal. 

Professor Paul Kellogg is spending his termi

nal leave year at the Observatoire de Paris/ 

Meudon working with col leagues on data from 

two of their joint satellite experiments. 

Professor Robert Lysak gave an invited lecture, 

"Evolution of Alfven Wave Turbulence in Auroral 

Arcs;' at the American Geophysical Union meet

ing held in San Francisco in December. Lysak 

gave invited lectures at the National Radio Sci

ence Meeting in Boulder, Colorado, and at the 

Fourth International Conference on Substorms 

in Lake Hamana, Japan. 

Professor Keith A. Olive has been named a 

McKnight Distinguished University Professor. 

Associate Professor Roger Rusack chaired a 

session on avalance photodiodes at the Interna

tional Conference on Scintillating Fiber Detec

tors SciFi-97 held at Notre Dame University in 

November. Rusack was also appointed to the 

Program Management Group for U.S. contribu

tion to the Center for European Nuclear Re
search LHC detector CMS. 

Shifman also gave an invited lecture and served 

as a convener at the International Workshop on 

Structure of OCD Vacuum at the Yukawa lnsti-

tute for Theoretical Physics held in Kyoto, Japan, 

in December. 

Professor Boris Shklovskii was elected an 

American Physical Society Fellow for contribu

tions to the theory of transport in disordered 

electronic systems. 

Professor Arkady Vainshtein was elected an 

American Physical Society Fellow for his semi

nal contributions to the Standard Model and 

nonperturbative methods, among them OCD 

sum rules and exact results in SUSY gauge 

theories. 

Professor Oriol Valls gave an invited talk on 

"Superconducting Gap Node Spectroscopy Us

ing the Nonlinear Magnetic Moment" at the Mid

west Condensed Matter Theory Symposium in 

October. 

Professor Mikhail Voloshin was elected an 

American Physical Society Fellow for develop

ment of new analytical methods and applica· 

tions for nonperturbative properties of quantum 

fields and elementary particles. 

AROUND IT 

Anne Fitzpat rick, associate director of the 

Charles Babbage Institute of Computer History, 

attended the NSF-sponsored workshop on "The 

History of Ukrainian Science," held in the 
Ukraine in March. 
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• Symposia, seminars, and other upcoming events 

April7 
Science and Technology Banquet. The an

nual IT Alumni Society fundraiser features Rich

ard McCormick- chairman , president, and 

CEO of US West - and remarks from Dean H. 

Ted Davis, University President Mark Yudof, and 

ITAS president Robert Rosene. 

April23 
Life's Other Secret: The New Mathematics 
of the Living World . lan Stewart, professor of 

mathematics at the University of Warwick in 

Coventry, England, will present a lecture on the 

use of biomathematics to understand the pat

terns of living organisms beyond the molecular 

structure of DNA. Mathematics students from 

high school to postdoctoral levels and beyond 

are encouraged to attend. An IT Public Lecture. 

7:00p.m., 150 Tate Laboratory of Physics. Call 

612-624-6606. 

May 1-3 
Pure, Applied, and Industrial Mathematics: 
Strength Through Connections. The Institute 

for Mathematics and Its Applications hosts a con

ference honoring Regents' Professor Avner Fried

man on his 65th birthday. Call 612-624-6606. 

May7 
It's Your Move: Examining Deep Blue's Tri
umph over Garry Kasparov. The thrill of Deep 

Blue's victory over chessmaster Garry Kasparov 

a fading memory, but the lessons learned still 

permeate the technological landscape at IBM. In 

the annual Honeyweii-Sweatt Lecture, Murray 

Campbell of IBM will examine the technical fac

tors contributing to Deep Blue's success, put 

the victory in the context of nearly 50 years of 

computer chess research, and explore the is

sues surrounding machine and human intelli

gence. An IT public lecture. 7 p.m. in 3-210, EE/ 

CSci Building. Call 612-624-5747. 

May 20-21 
22nd Van Vleck Lecture Series. Charles F. 

Stevens will present a publ ic lecture entitled 

"How the Brain Computes" and a physics collo

quium, "The Role of Theory in Neurobiology: 

General Observations and An Example~ Stevens 

is a professor at the Salk Institute for Biological 

Sciences and an investigator at the Howard 

Hughes Medical Institute. Call 612-624-7375. 

May21 
Did faulty rivets help sink the Titanic? 
Alumnus Timothy Foecke discusses new evi-
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dence suggesting that faulty rivets may have 

caused the 1912 shipwreck. 1 :25 p.m. in B75 

Amundson Hall. Call 612-625-1313. 

May21 
How Geometry Has Changed Hollywood. 
Tony DeRose of Pixar Studios provides a be

hind-the-scenes look at how fully digital films 

like Toy Story and the Academy Award-winning 

Geri's Game are made, with particular emphasis 

on the role that geometry has played in the digi

tal revolution. An IT Public Lecture. 7:30p.m. 

125 Willey Hall. Call 612-625-4848. 

June 5 
1998 IT Commencement Ceremony. Featur

ing IT alumnus Donald Wright (Mechanical '57) , 

CEO of the Times-Mirror Company. 7:00p.m., 

Northrop Auditorium. Call 612-624-5091 . 

June 8-12 
Continuum Mechanics and Non-Linear 
PDEs. A workshop hosted by the Institute for 

Mathematics and Its Appl ications. Call 612-

624-6066. 

June 9 
IT Alumni Society Annual Meeting. A dinner 

cruise on Lake Minnetonka. Call 612-626-8282. 

June 15-18 
Calibration and Uncertainty of Groundwa
ter Models. Featuring Mary Hill and Claire 

Tiedeman of the U.S. Geological Survey and Ei

leen Poeter from the Colorado School of Mines. 

Registration required. Call 612-624-1333. 

July 6-18 
Coding and Cryptography. A two-week sum

mer program bringing together mathematicians, 

computer scientists, and electrical engineers in

volved in coding and cryptography. Call 612-

624-6066. 

August 10-14 
23rd Annual Short Course on Rheological 
Measurements: Application to Polymers, 
Suspensions, and Processing. 
Call 612-624-5763. 

Class of 1948 50th Reunion. Details forth

coming. For more information or to participate in 

the planning process, call Kristine Kosek at 61 2-

626-8282 or e-mail itas@itdean.umn.edu. 

ONGOING EVENTS 
The following departmental seminars and 

colloquia meet weekly throughout the aca

demic year. Call or check the web for de 

tails. 

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

612-625-8000 or http ://www.aem.umn.edu 

Astronomy 
Fridays, 3 :00p.m., 131 Physics 

612-624-0211 or http://ast1 .spa.umn.edu 

Biosystems & Agricultural Engineering 
Fridays, 1 :30 p.m., 1 06 BioAgEng 
612-625-7733 or http ://www.bae.umn.edu 

Chemical Engineering 
& Materials Science 
Tuesdays, 1 :25 p.m., B75 Amundson Hall 
612-625-1313 or 

http://www.cems.umn.edu 

Chemistry 
Mondays/Fridays, 4 :15p.m., 

331 Smith Hall, 612-624-6304 or 

http://www.chem.umn.edu 

Civil Engineering 
Fridays, 1:1 0 p.m. , 21 0 Civil Eng 

612-625-5522 or http://www.cme.umn.edu. 

Computer Science & Engineering 
Mondays, 2:30 p.m., 108 MechEng 

612-625-4002 or http://www.cs.umn.edu. 

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

612-625-2855 or http ://www.ee.umn.edu 

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

61 2-624-1333 or http://www.geo.umn.edu 

Mathematics 
Daily, various times and locations 
612-626-0230 or http://www.math.umn.edu 

Mechanical Engineering 
Wednesdays, 3:25 p.m., 1 08 MechEng 

612-625-8000 or http ://www.me.umn.edu 

Physics 
Wednesdays, 4 p.m. , 131 Physics 

612-624-7886 or http://www.spa.umn.edu 

Solid & Continuum Mechanics 
Tuesdays, 1 :30 p.m., 227 Akerman Hall 
612-625-3072 or http://www.aem.umn.edu 
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