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Numbers in U.S. News grad
school ran kings don't add up
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F YO U READ U.S. N EWS AND WORLD
Report's 1997 "America's Best Graduate Schools" issue, you were probably as alarmed as I to read of IT's
reported drop from number 12 to
number 29 among the top engineering
schools in the United States. Rest assured
that IT has not taken a sudden turn for the
worse. Quite the contrary is true; IT continues to make gains in many areas. Unfortunately, the figures used by U.S. News and
World Report included several errors that
had a dramatic negative impact on IT's
ranking.
Bob Morse, director of research at U.S.
News and World Report, confirms that data
errors caused the dramatic drop in IT's
ranking. Because of the formulas used by
U.S. News and the way in which we presented our data, nearly two-thirds of IT's
graduate students were not counted in the
calculations. Moreover, the estimate of our
research funding was some 15 percent low.
Together, categories based on those two figures account for nearly 50 percent of an
institution's total score in the magazine. A
comparison of the actual figures and those
used by U.S. News and World Report are
included in a chart at the bottom of this
page. You can see that our actual figures are
essentially unchanged from last year, when
we were rated number 12 overall in engineering.
U. S. N ews and World Report continues
to show that IT is held in high regard among
academics (who ranked it 15th overall) and
practicing engineers (who placed it 16th).
Moreover, the nation's most prestigious

I

ra nking of graduate program s,
conducted every
10 years by the
National Research Council,
placed many of
IT's engineering
programs in the
top 20 nati o nH. Ted Davis, Dean
wide in 1995.
A number of new programs and initiatives help support IT's role as a dynamic
leader in science and engineering education
and research, as well as an integral component of the continued social, political, and
economic well-being of Minnesota and the
nation. These include:
• The Asian Initiative. Through a recent trip to Taiwan, Korea, and Hong Kong
and an upcoming trip to mainl and China,
IT is for m ing strategic partnerships with
universities, businesses, technology groups,
and alumni in Asia. The first fruit of these
partnerships, a student exchange program
with the Hong Kong University of Science
and Technology, is detailed in this issue. In
addition, IT will soon introduce a new global man ufacturi ng degree program designed to equip students with the skills
necessary to succeed in the emerging global economy. This innovative new program
will include both study and an internship
abroad.
• New Professional Master's Programs. Two new professional master's programs - one in software engineering and
the other in man ufacturing systems- will
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"REST ASSURED THAT

IT

HAS NOT TAKEN A SUDDEN TURN FOR
STAFF

THE WORSE . QUITE THE CONTRARY IS TRUE."- Dean H. Ted Davis

Editor and Designer
PAU L SORE N S O N

be available to students beginning this fall.
These new programs are designed to meet
the needs of those seeking added, alternative educational opportunities in areas that
are important to the technological base of
the state.
• Summer Progr ams for High School
Students. A new summer school for high
school students begins this summer, offering courses in science and engineering for
University of Minnesota credit. In addition
to providing new revenues and opportunities to more fully use available facilities, this
program meets an important need in the
community and will expose hundreds of
high school students to the opportunities
available in IT.
Of course, we will continue to report on
these and other exciting new programs
through the pages of Inventing Tomorrow.
In addition to the outstanding content
you've come to expect from the magazine,
our new editor and director of communications, Paul Sorenson, is working to enhance our coverage of the individuals,
innovations, discoveries, and opportunities
that make IT such a remarkable institution.
With this issue, we are also pleased to introduce a new design format and a regular
feature showcasing articles from IT's
award-winning student magazine, the
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Minnesota Technolog.
We hope these changes enhance our
communications with you and make the
magazine more interesting and informative
than ever.

Inventing Tomorrow is published three
times a year by the University of
Minnesota Institute of Technology
for its alumni, and friends.

Direct letters to the editor, subscription
requests, advertising inquiries, and
address changes to:

Inventing Tomorrow
105 Walter Library • 117 Pleasant Street SE
Minneapolis, MN 55455-0291
612-626-7959 fax: 612-624-2841
e-mail: inventingtomorrow@itdean.umn.edu

ABOUT IT
The Institute of Technology is a worldclass teaching institution that offers
undergraduate and graduate programs in
engineering, science, and technology.
The mission of IT is to provide programs
of instruction, research, and service that

H. Ted Davis
Dean, Institute of Technology

are appropriate to a research university
and that are responsible to the needs of
the state, its citizens, and the nation.
You may contact IT at:
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LETTERS FROM OUR READERS
Inventing Tomorrow welcomes your letters!
Use the envelope in the center of this issue or send your letters to:
Edi tor, Inventing Tomorrow
105 Walter Library • 117 Pleasant Street SE
Min neapolis, MN 55455-0291
612-626-7959 fax: 612-624-2841
e-mail: inventingtomorrow@itdean.umn.edu

Institute of Technology
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fax: 612-624-2841
e-mail: itadmin@itdean.umn .edu
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The University of Minnesota is committed
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equal access to its programs,facilities, and
employment without regard to race, color,
creed, religion, national origin~ sex. age.
marital status, disability, public assistance
status, veteran status, or sexual orientation.
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IT NEWS

Geological Survey
and Astronomy
mark anniversaries

T

WO IT UNITS, THE MINNE SOTA

Geological Survey and the Department of Astronomy, mark important anniversaries in 1997.
The Minnesota Geological Survey,
a unit of the Newton Horace Winchell School of Earth Sciences, cel ebrated its 125th birthday with a
symposium March 27.
The survey was established in
March 1872, when the Minnesota
Legislature instructed the University
to organize a geological and natural
history survey of the state and disseminate the resulting maps and
reports as widely as possible to the
general public. The University
appointed Newton Horace Winchell
director of the survey in the summer
of 1872. Two years later he became the
University's first professor of geology.
The Department of Astronomy,
established in 1897, is celebrating its
centennial with a yearlong series of
special events.
Astronomy had its beginnings at
the University in 1870, when mathematics professor Edwin Thompson
offered a course in practical
astronomy. The department was split
from mathematics more than 25 years
later, after the University's observatory opened in 1896. It moved to IT
from the College of Liberal Arts in
1963, combining with the physics
department to form the School of
Physics and Astronomy.
A complete history of astronomy
at the University and a listing of centennial events are available at the
astronomy department's world wide
web site, http:/ /astl.spa. umn .edu.

Silicon Graphics CEO McCracken
speaks to 550 at S&T banquet
T's 1997 SC I ENCE AND TEC H NOLOGY
Day Banquet drew more than 550 corporate leaders, alum ni, and fr iends of
IT to hear Edward McCracken, president and CEO of Sil icon Gra phics, on
Wednesday, April 3.
McCracken spoke to the Science and
Technology Day crowd about innovation
and infor mation technology in the 21st
centu ry.
"The informa tion age is just beginning;'
McCracken told the audience. "The impact
of the information age [will be] a much
smaller globe - one in which distance is
measured not in miles but in microseconds." According to McCracken, the key to
success in the inform ation age will lie with
the empowering and informing decisionmakers, individuals he calls "knowledge
athletes."
Within a decade, McCracken predicted,
machines with the computing power of
today's supercomputers will be as widely
available as today's consumer electronics
devices, just as 1987's top-of-line, $100,000
video technology is available today for less
than $200 in a Nintendo 64-bit home video

I

Photo/Patrick O'Leary

University of Minnesota President Nils Hasselmo
(left) and IT Dean Ted Davis (right) present a
plaque honoring Silicon Graphics as one of the
University Foundation's Builders for the Future.
Pictured are Hasselmo, local SGI representatives
Irene Qualters and Robert Toatley, SGI President
and CEO Edward McCracken, and Davis.
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Photo/Pa trick O'Leary

Edward McCracken addresses the S& T crowd.

game system.
The dawn of the 21st century will also
mark the end of"big science;' as more and
m ore research is conducted in scattered
loca tions that are linked electron ically
rather than in centrally located research
centers, he added.
During his address, McCracken praised
IT and the University for their commitment
to technological education and scientific
research.
University President Nils Hasselmo and
Dean H. Ted Davis later presented a plaque
to McCracken that honored Silicon Graphics as a Builder for the Future in recognition of its contributions to the University
of Minnesota and IT.
The Science and Technology Day Banquet is an annual event presented by the IT
Alumni Society. Nearly 50 local and
national companies were represented at this
yea r's b anqu et, the m os t successful in
recent history.
Proceeds from the event benefit the IT
Alumni Society scholarship fund .
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IT NEWS

Symposium to honor Galambos

T

O THOSE WHO KNOW HIM, PRO-

fessor Theodore Galambos is
respected as much for his contributions to teaching and to the
University's Department of Civil Engineering as for his contributions to the design of
metal structures.
But a lifetime of outstanding work
in structural engineering is the reason
Galambos will be honored by the University, the American Institute of Steel Construction, and the Steel Joist Institute at a
symposium bearing his name at the Bell Museum of Natural History on June 6 and 7.
"A Symposium Honoring Theodore V.
Galambos: Innovations in Structural Design: Strength, Stability, Reliability" will
include three technical sessions and a ban quet featuring Galambos and more than
two dozen other renowned structural
engineers from the United States and
around the world. The
"A Symposium
sessions will include Honoring
historical perspectives TheodoreV.
on his work as well as Galambos:
new extensions and Innovations in
Structural
applications of his reDesign: Strength,
search.
Stability,
Born in Budapest in Reliability," will
1929, Galambos earned be held at the
his Ph.D. in 1959 from University on
June 6 and 7.
Lehigh University in
Bethlehem, Pennsylvania. He served on the
faculty of Lehigh until 1965, when he
moved to Washington University in St.
Louis, Missouri.

Ph oto/Kenei Sato

Professor Theodore Galambos

After 16 years of distinguished service
in Washington, including eight years as
head of the civil engineering department,
Galambos accepted the James L. Record Professorship in the Department of Civil Engineering in 1981. He retired from teaching in
December 1996.
"Since Ted joined the faculty in the early
1980s, [the civil engineering department
has] gone from 28th in national ranking to
13th;' says Associate Professor Catherine
French, one of Galambos' colleagues in the
civil engineering department. "Ted played
a significant role in helping us make those
gains."
Galambos is best known for his contributions to the design of metal structures,
including the development and improvement of design specifications for structural

steel buildings and steel curved-girder
bridges, and research on the stability, reliability, and use of high performance steels.
But he has also touched the lives of many
colleagues and students. One of those
students, civil engineering senior Kate
Fetterer, wrote a tribute to Galambos for the
American Society of Civil Engineers. "Dr.
Galambos' motivational spirit and his animated passion for teaching provide an enriching and nurturing environment found
nowhere else;' she says. "He attributes his
success not to being smarter or quicker
than other researchers, but to remaining
faithful to two simple principles: to enjoy his
own life and to improve the lives of others."
For more information about the Galambos symposium, contact Susan Burke at
612-626-5886.

Boeing recognized for contributions to IT
University of Minnesota President Nils Hasselmo (left) presents Boeing Company representatives Borge
Boeskov (Aerospace Engineering '65), Dave Selvig (Aerospace Engineering '61) and Bob Anderson with
a plaque honoring Boeing as a member of the University's Trustees Society, which recognizes individual
or corporate donors who have contributed $100,000 or more to the University. Hasselmo made the
presentation at a February reception at Seattle's Museum of Flight, with more than 70 University alumni
in attendance.
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Army honors aerospace engineering,AHPCRC researchers

T

HE U.S. ARMY SOLDIER SYSTEMS

Command honored the Department of Aerospace Engineering
and Mechanics and the Army High Performance Computing Research Center with
the 1996 Commander's Educational Award
for Excellence for their collaborative research with the Army.
A team of aerospace engineering and
mechanics researchers at the AHPCRC
worked with the Army to develop computer
simulation methods for airdrop systems.
These models help the Army better understand the dynamics of parachute behavior

INVENTING
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IT PARENTS
Parent survival cards will arrive in your
mailbox this spring. These cards provide

useful information for parents of IT students, including important IT phone numbers, web addresses, and answers to
frequently asked questions.
The annual IT Parents spring picnic will

take place at 6:30p.m. on May 8 in the big
tent on the Northrop Mall. The picnic, held
in conjunction with IT week, is a wonderful opportunity to visit campus and meet
IT faculty, program directors, and other IT
parents. For more information, contact
Tonia Stoffregen at 612-625-6035 or by
e-mail at tonia@itdean.umn.edu.

when heavy cargo or large numbers of
paratroopers are deployed under different
conditions.
"We are honored to have received this
prestigious award;' says Professor Tayfun
Tezduyar, director of the AHPCRC. "We feel
privileged that the Army has entrusted us
with developing powerful high performance computing methods for challenging
Army technological issues."
The research team was also commended
by the Assistant Secretary of the Army for
Research, Development, and Acquisition
for HPC research on missle aerodynamics.

IT ALUMNI AND FRIENDS GATHERED
with Dean H. Ted Davis for an October 30
reception hosted by Roger Nordby (Electrical Engineering '40) at the Skokie Country Club in Glencoe,
Illinois. Davis spoke to the group about the future of
IT and honored Nordby with a special photograph in
appreciation of his many contributions to IT.
The Chicago-area alumni group is especially active,
Photo/Matt Mortenson
meeting throughout the year to build camaraderie Roger Nordby and H. Ted Davis
among IT alumni, provide career networking opportunities, help IT students find internships, offer young alumni and students career
advice, and recruit local high school students to IT. For more information, contact
John Blieszner (Chemical Engineering/Materials Science '79) at 630-420-5995.

M

ORE THAN 30

Piercy funds Amundson
expansion, renovation

when you receive your letter from the IT
Parents Organization this spring. This fund
supports the initiatives of ITPO and provides seed money to programs that benefit
all IT students. The fund provides a great
opportunity to help improve the education
of IT students.

F

ORM ER EXXON SENIOR VICE PRESIDENT

Photo/Patrick O'Leary

Governor appears at IT Forum
Minnesota Governor Arne Carlson received a
commemorative medallion from Dean H. Ted
Davis after speaking to more than 200 alumn i
and friends of IT at an IT Forum in January.
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AHPCRC DirectorTayfun Tezduyar

Nordby hosts reception for active Chicago group

Consider a gift to the IT Parents Fund

For more information or to participate in the
IT Parents Organization, contact Associate
Dean Peter Hudleston at 612-624-5091 or
bye-mailathudlesto@mailbox.mail.umn.edu;
or Tonia Stoffregen at 612-625-6035 or by
e-mail at tonia@itdean.umn.edu.

Photo courtesy SSCOM

Col. Richard Ross presents the Army award to

George Piercy (Chemical Engineering
'38) recently donated $1 million to help
remodel and expand Amundson Hall,
home of the Department of Chemical Engineering and Materials Science.
The project will add 18,000 square feet
to the building for molecular materials
laboratories, conference rooms, and student and faculty work spaces.
The new addition will be named the
George T. Piercy Molecular Materials Wing.
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3M joins ME building campaign
3M CoMPANY- ONE oF IT's
long-standing partners in education - has pledged $800,000
in support of the Campaign for
Mechanical Engineering.
A grassroots effort by 3M employees
and retirees helped secure the pledge, which
will leverage gifts from employees and
retirees for a combined goal of at least
$1 million. That contribution will help
complete the first third of the $9 million
needed for the construction and renovation
of the mechanical engineering facility.
The campaign effort is a result of the
strong relationship between 3M and IT.
According to Les Krogh, retired senior vice
president of research and development and
a key proponent of the campaign, roughly
40 percent of 3M's 5,000 technical employees are graduates of IT programs. That
number includes more than 475 mechanical engineering graduates, making 3M the
largest si ngle employer
of mechanical engineering alums. Moreover,
more of 3M's employees
come from the University's mechanical engineering department than from any other
department at any university.
But the effort isn't limited to mechanical engineering grads. "One of the remarkable things about the campaign within 3M
is that many of the key players aren't mechanical engineers;' said Krogh. "Regardless of their background, everyone
recognizes the importance of the mechanical engineering program and this campaign, and there's a tremendous amount of
support for it:'
3M and IT have a long history as partners in education and research. ''A lot of our
people have served as adjunct professors
and mentors in mechanical engineering
and a number of other departments across
IT;' says Krogh. 3M has also been one of the
most frequent participants in IT's co-op
program, which all ows mechanical

T
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HE

Photo/jon Meister

Mechanical engineering alumni Lee Johnson (' 57}, Carl Kuhrmeyer ( '49}, and Robert Wolfe ( '39} with
IT Dean H. Ted Davis at 3M's mechanical engineering campaign kickoff event on April1 .

engineering students to gain "real-world"
experience at 3M while pursuing their academic studies.
The new facility will provide state-ofthe-art research and teaching laboratories,
facu lty and student offices, and modern
computer networks . "The campaign for
new facilities is not about luxury or opulence;' says Richard Goldstein, head of the
Department of Mechanical Engineering.
"It's about necessity:'
Retired 3M vice president Carl Kuhrmeyer (Mechanical Engineering '49) echoed
Goldstein's concerns about the current
facilities. "ME provides an excellent base of
employees for 3M, but the quality of its
facilities can have a great impact on the
quality of its graduates. That's why it's important for us to get this project completed
as soon as possible."
According to Frank Vikingstad, a 3M
staff vice president, the project has an even
greater importance. "The campaign for new
mechanical engineering facilities is about
investing in the future - the future of the
mechanical engineering department, the
future of the state, and the future of 3M. The
University's mechanical engineering program is among the best in the nation, and

3M benefits directly from its close ties to
the program and the caliber of its graduates. The new facilities are absolutely necessary for mechanical engineering to
maintain that level of excellence. A strong,
thriving mechanical engineering program
at the University of Minnesota will contribute to a strong thriving 3M."
More than 100 3M employees and
retirees turned out at 3M's mechanical
engineering campaign kickoff events in St.
Paul and Austin, Texas.
For more information about the campaign for mechanical engineering, contact
Eric Kautzman at 612-626-9501 or by
e-mail at eric@itdean.umn.edu.

ME Campaign Progress
$9mlllion

$6million

~GOAl!

The Campaign for
Mechanical Engineering
has reached the
one-third mark, with
$3 million of the
$9 million goal raised.
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IES BETWEEN THE UNIVERSITY OF MINNESOTA AND ITS ALUMNI, FRIENDS, AND PEER INSTITU-

tions in Asia are growing stronger, thanks in part to recent trips to Hong Kong, the People's Republie of China, Taiwan, and Korea by University President Nils Hasselmo and IT Dean H. Ted Davis.
Hasselmo and Davis led separate University delegations to Asia in November
1996 to connect with University alumni and
donors, to initiate educational partnerships
with leading Asian universities , and to
strengthen the University's ability to serve
Minnesota businesses operating in those
countries.
One of the first direct products of Davis'
trip is a new exchange program
especially designed for IT students.
Starting in fall 1997, students from the
University of Minnesota will have an opportunity to study at the Hong Kong University of Science and Technology while
pursuing an engineering degree at the University.
Davis says of the plan, "In business,
engineering and technology, University of
Minnesota graduates are among the leaders in the world. This initiative will help us
maintain IT's leadership role in the emerging global economy."
Davis' opinion on international
exchange reflects national stat istics .
According to a study recently released by
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the Institute of International Education in
New York and reported in The New York
Times, the number of American students
studying in China has increased 30 percent
in recent years. The institute credits China's
fast-growing economic market for these
changes.
Davis agrees. He says, "Asia is coming
to life in a major way. Industry is expanding and markets will open up. The opportunities for business, manufacturing, and
sales are enormous."
"If we're going to be successful doing
business in Asia and designing products
with Asian companies, it's to our advantage
to know, understand, and appreciate Asian
cultures;' says Davis. "Undergraduate
exchanges, resident degree programs, and
internships in joint venture companies are
ways to establish greater linkage with our
friends in Asia and make sure America has
a window to this area of the world."
"In the past, most of our exchanges have
been in the liberal arts;' says AI Balkcum,
director of the Global Campus office. "The
new exchanges in IT are really indicative of

a wider movement of students who want to
study abroad. Now we're seeing more and
more people take these opportunities."
According to Davis, the biggest advantage of the exchange agreement with Hong
Kong University of Science and Technology
is its simplicity for students. Classes are
taught in English, and the curriculum is
American. Students pay University of
Minnesota tuition and earn credits that
transfer easily to their degree program. Students in Hong Kong have a reciprocal
opportunity. "We wanted to create the easiest possible access;' he says.
The Hong Kong exchange program is
just the beginning of international opportunity programs being planned, says Davis.
"We've got a number of exciting things in
the works."

For more information about the program at
Hong Kong University of Science and Technology, contact the Global Campus office at
612-625-3379.
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While in Asia, Dean H. Ted Davis and Director of Development and
External Relations Richard Hatfie ld met with regional chapters of
the IT Alumni Society in Korea (a bove) and Taiwan (top). The IT
Alumni Society boasts at least 154 me mbers in Korea and more than
127 members in Taiwan.
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in the Institute of Technology
The Technolog looks back
by
78 YEARS
have passed since the
first woman entered IT,
challenging many to
reconsider their views
on women's societal roles and capabilities.
Over the decades, public opinion, personal
experiences, and the percentages of women
in scientific and technological disciplines
have changed considerably.
The pioneering women who first
entered IT in 1918 won respect for their
academic achievements, but they were
warned not to expect successful careers.
"When I registered, they told me it was fine
to register, but I'd never have a job when I
got out:' says Betty Sullivan (Chemistry
'22), one of the first women to major in

M
Editor's Note: This is the first in a series of
articles from the Techno log that we'Ll be featuring in Inventing Tomorrow. It is
reprinted from the january/February 1997
ISSUe.
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chemistry and chemical engineering at the
University.
Sullivan entered IT at age 16 in 1918
because she had enjoyed math and science
in high school and had received support
from her family and her high school chemistry teacher. Contrary to predictions made
by the University's registration personnel,
Sullivan says she had no trouble finding a
job after graduation - in part because
World War I helped create opportunities for
women in the workforce.
According to a 1924 Technolog, the men
at the civil engineering summer field camp
were apprehensive about the presence of
two female students, Ursulla Quinn and
Esther Knutsen . The article notes, however,
that the women "proved themselves to be

mighty good sports, shirking no duties and
performing their work with an accuracy
and speed which made the rest of us feel
like freshman SLAs" (CLA was known at
the time as SLA, the School of Liberal Arts).
A story entitled "Co-ed Engineers Man's Domains Are Again Invaded;' in the
May 1925 Technolog praised Quinn and
Knutsen for outstanding academic achievement. The article also noted, "It is safe to
predict that through their efforts, and their
success, succeeding classes of engineering
will have larger and larger quotas of girl students in the ranks."
owever, as Professor Sally Gregory
Kohlstedt of the history of science
program points out, "There is, to
some degree, a distortion in looking at
these very unusual women who were successful in an environment where they were
an absolute minority- less than one percent- because what we're seeing is women
with incredible drive and perseverance.
"They are really exceptional, and therefore they don't necessarily reveal the experiences of women who may have started in
these programs and never finished;' says
Kohlstedt, who teaches a course on women
in science at the University.
The Technolog archives do reveal how
different society's views of women were in
earlier decades. The same 1925 issue that
praised Quinn and Knutsen also contained
a regular humor column with off-color
jokes about women, and later issues routinely featured a bikini-clad "pinup of the
month." Although outrageous or offensive
by today's standards, those features "are
probably reflective of the social norms of
the time;' says Kohlstedt.
During those years the Technolog continued to report on programs that provided
opportunities for women in science and
engineering. The Curtis- Wright Cadette
program, for instance, sent women to
the University and six other institutions
around the nation in 1943.
The program's purpose was to recruit
female engineers for the Curtis-Wright aircraft company, because the World War II
draft had taken a toll on the male workforce.
Graduates of the 10-month course pledged
to work for Curtis- Wright in aeronautical
engineering and other technical areas in

H

ABOVE: An unidentified women demonstrates
electron·trnted tape In 1 1957 Ttchnolog.

another concern. As of fall 1996, only six
percent of the faculty were women, up from
two percent in 1974. According to Susan
Marino, director of the Program for Women
in IT, the lack of female faculty limits available role models for female students.
Davis recognizes the problem. "In addition to trying hard to recruit women on the
faculty;' he says, "we are grappling with the
problem of increasing the number [of
women] available in the workplace by increasing our graduate student and undergraduate student enrollment." Toward that
end, says Davis, IT has initiated high school
programs aimed at encouraging women to
pursue science and engineering careers,
recruiting programs for graduate students,
and affirmative action programs for faculty.

FACING PAGE: An 1944 ad for female englneert.

return for room, board, and a stipend.
"By many accounts, they got very close
to what was an engineering degree;' says
Kohlstedt about the cadettes, who earned
the equivalent of two-and-a-half years of
credits in engineering disciplines in 10
months. "It is clear that there were some
opportunities that opened up for women
under the duress of war demands." Kohlstedt also emphasizes, however, that she
believes the war's lasting impact on women
in science and engineering may have been
small because veterans usually got their
jobs back when they returned from war.
ndeed, the percentage of women in
engineering grew slowly, from less than
two percent of students in IT's early
years to 13 percent in the early 1980s. "The
number of women receiving Ph.D.s in the
sciences reached a peak in the 1920s that
was not reached again until the 1980s;' says
Kohlstedt, who as an associate dean from
1989 to 1995 was responsible for building
a program for women.
According to IT Dean H. Ted Davis, the
rapid growth in the number of women in
physical science and engineering programs
seems to have leveled off. "We don't really
know why it has occurred;' he says. "But we
are concerned about it." Davis' office
reports that women made up 20 percent of
all undergraduates in fall1996 and 26 percent of the freshmen admitted for fall1997.
The dearth of female faculty in IT is

I

oth Marino and Davis identified old
University nepotism rules and the
societal norm of women as primary
caregivers for children in families as possible reasons for the low percentage of
female faculty members in IT. Untill969 a
University nepotism policy prevented IT
and other colleges from hiring a second
member of the same family for a position
of equal importance. That rule almost
always worked to the disadvantage of
female family members.
Family obligations continue to create
significant challenges for professional
women, says Marino. "We're still finding
that a lot of women, even if they become
engineers, have to give it up [when they have
children] because they just can't do it all:'
Still, the work of programs like Marino's
and student organizations like the Society
of Women Engineers (SWE) are making a
difference, says Sharon Kurtt, director of IT
Career Services. "Companies have begun to
realize that the more their workforce represents the people they're trying to sell a
product or service to, the more successful
they'll be in designing a product that people
will buy."
Betty Sullivan agrees. "Today;' she says,
"there is a much better understanding of
how much women can do."

B

For more information about the Technolog
or to request a subscription, contact the IT
Board of Publications at 612-624-9816 oremail itbop@gold.tc.umn.edu.

INVENTING

TOMORROW

11

IN

VEN

TI

N

G

TO

M

OR

R

OW

DISCOVERIES

n a

n

Stephen Chou and the Nanos tructures Laboratory unveil
their latest innovation: a single-electron transistor
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W
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The first single-electron transistor, built in 1987, worked only
IDER MAY BE BETTER FOR CARS, BUT FOR TRANSISTORS,
in extremely cold temperatures. In 1993 a group in Japan led by
small is everything.
"The smaller the transistor, the faster it is, the less power it con- Kazuo Yano of Hitachi built a single-electron transistor that opersumes, and the more of them can be packed on a chip for more ated at room temperature. Yano's transistor was made of polycryscomputation power:' according to Stephen Chou, an electrical en- talline silicon, a material whose properties are unpredictable and
gineering professor and director of the University's Nanostruc- therefore unsuitable for use in mass production.
Chou's version of a single-electron transistor was fabricated
tures Laboratory.
In Science magazine last January, Chou unveiled what many by cutting a channel in silicon substrate using an electron beam.
The channel's width is only 10 nanometers
describe as the ultimate transistor: a device
(400 billionths of an inch), compared to at
so small and sensitive that it can be turned
least
100 nanometers for a commercial tranon by the removal of a single electron.
"The single-electron
sistor. The floating gate is a football-shaped
The transistor is the fundamental device
transistor is the
dot of polysilicon 7 nanometers (275 bilof to day's electronics. Integrated circuits consmallest transistor
lionths of an inch) in diameter.
sisting mainly of transistors are in everything
you can make.
By comparison, bacteria are about 8,000
from cars and rockets to televisions and comnanometers
across; a human hair is about
puters. The integrated circuit for a Pentium
CA computer made
80,000 nanometers wide.
Pro, today's top-of-the-line personal comentirely of single"If you make the device feature size
puter, contains 5.5 million transistors.
electron transistors]
smaller than the electron wavelength, then
In its modern form, the transistor has a
you aregoing to have quantized states:' Chou
positively charged end called the drain and a
would be the
says.
negatively charged end called the source. The
ultimate computer."
Such quantizing allows each electron
drain-to-source current is controlled by a
added to the device's floating gate to create a
voltage applied to the midpoint of the transistor, known as the control gate. In this way, a small voltage can switch discrete shift in the threshold voltage, which can in turn switch a
a relatively large current on or off. The minimum gate voltage required transistor on or off. In current commercial transistors, it takes tens
of thousands of electrons to switch a transistor from one state to
to turn a transistor on is known as the threshold voltage.
In a floating gate transistor such as the single-electron transis- the other.
Since the invention of the integrated circuit in 1960, the number
tor, the threshold voltage is controlled by a second gate consisting
of a piece of metal or semiconducting material placed between of transistors per chip has quadrupled every six years. But Chou's
the channel and the control gate. A charge on the floating gate will
screen the channel from the voltage in the control gate and thus Professor Stephen Chou displays a silicon wafer imprinted using nanoimprint lithography, a technology he created.
increase the threshold voltage.
12
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device may represent the end of the incredible shrinking transistor.
"The single-electron transistor is the smallest transistor you
can make. [A computer made entirely of single-electron transistors] would be the ultimate computer. That would be people's
dream;' Chou says.
An integrated circuit of single-electron transistors could contain nearly 1,000 times more transistors than current chips do without taking up any more area. But such a chip is likely to remain
only a dream for some time.
"Right now, people don't see the end of conventional transistors;' says Lingjie Guo, a graduate student in electrical engineering who worked on the project. "But in not too long [a time] -in
the 21st century - people will be getting into the nanometer
range."
Guo is the principal author of the Science magazine article on
the new device.
"We were studying single-electron devices before Guo joined
this group;' says Chou. "For this particular type of single-electron
device, I conceived the concept. Then I asked [Effendi]
Leobandung to fabricate it. But the device didn't work. Guo used
almost the same fabrication technology, but he had the experience we gained during the first round."
Guo's first draft of the article listed Chou as principal author. "I
felt that since [Guo] fabricated the device, he should be first
author;' Chou says.
Work on improving the new transistor continues. Guo says that
he has discovered how to make a tunable quantum dot transistor,
whose properties can be altered electronically. "Eventually, we may
be able to change the actual size of the quantum dot;' says Guo.
Chou is not so sure. "What he says is a little bit too early. My
principle is that I won't talk [about research] to the press unless it
is already published in a scientific journal and reviewed by other
people in the field. Right now we are still testing the devices. We
are not ready to write the thing because we do not have a clear
picture of what is going on:'
Chou was born in Beijing, China, and earned his bachelor's
degree in physics from the University of Science and Technology
of China. While working on his Ph.D. in electrical engineering at
the Massachusetts Institute of Technology in 1985, he used X-ray
lithography to produced what was then the world's smallest transistor with a 60-nanometer channel length.
He was hired by the University of Minnesota as an assistant
professor in 1989, the same year the Nanostructures Lab was
founded. He was promoted to full professor in 1994.
Last year Chou also made news when Science published his
article on nanoimprint technology. Nanoimprint technology is
used to create ultrafine lines on microchips by imprinting silicon
in much the same way that a cookie mold stamps cookie dough.
Chou's lab has used the technique to imprint silicon wafers with
circuit patterns just 0.025 micron wide - one-tenth the size of
the finest lines now in commercial production.
The new technology will have many uses, says Chou, and could
dramatically reduce chipmaking costs. "When I first proposed the
idea, everyone thought I was crazy;' he says. "It was really so simple
that no one thought it would work."

INVENTING

TOMORROW

13

Freshman Zhi Wong reaches for the battery used to power his robot, a mechanical Godzilla that repeatedly attacked and destroyed a model of Coffman Un ion.

for students in a new introductory engineering course

EVERYTHING'S COMING UP

STORY

I

BY

PAUL

SORENSON

MAGINE THE SCENE: AN ARMY OF STU-

dent-built robots descends on the University of Minnesota, taking control of
Coffman Union and carrying out bizarre
tasks. Amidst the commotion, mighty
Godzilla attacks and destroys a building.
That's exactly the way it happened.
Almost.
The robo ts - including Godzilla and
the buildi ng - were built by students
enrolled in Professor Willi am Durfee's
Int roduction to Engineering, a new lowerdivisio n mechanical engineering course.
Their descent on Coffman Union was part
of a unique final, a public robot show on
March 12.And while some of the tasks they
carried out were bizar re, most ranged from
whimsical to benevolent.
About 100 students participated in the
show, and they had five weeks to complete
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a suitable model for the project. "They had
to build a machine that does something
interesting;' says Durfee. "I had no idea
what to expect when I came [to the show].
I'm very pleased with the results."
Each robot, which Durfee defined as a
computer-controlled machine, was judged
by contest jurors in six categories, including construction and reliability.
"They have to work every time you press
the button. That's the hardest part;' says
Durfee. But most of the students had to do
Junior Jason Westrum's apparatus, an automated
Kooi-Aid mixer, draws the attention of a young
passerby. Westrum's robot measured the drink
mix, combined it with water, and stirred until the
powder dissolved. Westrum says he chose to create the device because it had the potential for
practical application.

INVENTING

coolest
some last-minute tinkering with their creations in order to get them to work at all.
The robots also had to be small enough
to fit inside a 4-by-4-foot area, and whatever action they performed had to take
place within 20 to 45 seconds.
The robot show was the finale of a twoquarter sequence of courses that introduced
students to a broad base of engineering disciplines and skills. Although the sequence
is required for mechanical engineering students, it is open to anyone enrolled in IT.
"Since this is their first exposure to engineering, we wanted to provide a good dose
of hands-on activities;' says Durfee. "Most
of the students in the course are freshmen,
and few of them had experience with electronics or building things before they
enrolled. Now they do."
Durfee was inspired by similar projects
at MIT and other engineering colleges. "It
seemed like a great idea for the course and
the students;' he says. Building a robot "is
the sort of thing you can put in your portfolio . It's the kind of hands-on experimental experience employers look for:'

TOMORROW

CURRICULUM

Justin Crank, the student who built a
compact disc cleaner, had a less pragmatic
view of the experience. "Bottom line- it's
fun;' he says. "Ever since I was a kid I've
been playing with little electronic toys. I
just put them together like the book says
to, but now I know how to hook them up.
Electronics is magic."
"The World's Most Ridiculous Piggy
Bank;' built by Miles Carlson, uses a lever
to toss coins into an empty water bottle.
"As soon as [the instructor talked about
the show], I thought of this. I'm just goofy,
I guess;' says Carlson. "This is the coolest
course I've taken so far. Everything else has
been just reading and doing problems."
A light -sensitive toy car, built by Swati
Chopra, moved across the surface of a piece
of cardboard painted white and black. A
photo transistor allowed it to detect when

Junior Thomas Dosdall (above) prepares his robot, a toy car equipped with two propellers, for
flight. His creation, "the Tommy Twin," was inspired by his childhood wish for a flying car. Below, juniors Sara Kunkel and Lara Greden make
last minute adjustments to Greden's robot, an
automated Easter Basket.

"Most of the students in the course are freshmen, and few
of them had experience with electronics or building things
before they enrolled. Now they do."
the color of the surface changed, and this
guided the car.
"The photo transistor was the hardest
part of the project. I had to install a light to
get it to work;' says Chopra.
Qusai Kathawala's robot poured wine
into a glass. The robot uncorked a bottle
filled with wine and pulled the top of the
bottle down so it flowed into a wine glass.
"Pulling the cork is timed for 500 milliseconds, but it doesn't always come out in
time;' Kathawala says.
Although students were graded on their
robots, the show was designed as an exhibition, not a competition. "It may sound
trite;' says Durfee, "but in my mind they're
all winners."

This story includes material originally published in The Minnesota Daily. Used with
permission.
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OR YEARS, STUDENTS GRAPPLING W I TH PARAMETERIZATION

.__~ of

planar curves, matrix-vector multiplication, multivariable

limits, and other theoretical mysteries of calculus struggled to
find a connection between their coursework and their career
paths. But a new program in the School of Mathematics helps
bridge that gap and - as a result - is fostering a better understanding and appreciation of calculus among IT students.

Frederick Wicklin designs laboratory materials
for the new calculus curriculum and teaches its
multivariable component.

It all started when members of the math
faculty identified why many students were
struggling with calculus. "O ur existing curriculum wasn't creating enough linkage to
the world of business and industry;' says
Professor Harvey Keynes, organizing leader
of the calculus project and director of the
Special Projects Office of the School of
Mathematics. "So we sat down and asked
ourselves, 'What do students need in terms
of mathematics to prepare themselves for
successful careers as scientists and engineers? '"
Keynes and his colleagues seem to have
found the answer. In 1995 they introduced

a new curriculum in which IT students
learn calculus by applying theory to practical problems and using graphing calculators and other technologies to solve them.
Group work is an essential part of the learning process, and collaboration on projects
is encouraged. Much of the learning process takes place in small workshops and in
IT computer labs .
"The new curriculum is based on active
discovery;' adds Frederick Wicklin, who
designs laboratory materials for the new
curriculum and teaches its multivariable
calculus component. In one course, students use the Internet to visit web sites that
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pose mathematical problems based on scientific phenomena. In one application, stude nts explore the physics, mathematics, and
geometry of light and optics to discover
how and why rainbows are formed. Along
the way they learn why rainbows only occur when the sun is behind the observer,
and they predict the angle in the sky where
a rainbow should appear if the location of
the sun is known. According to Wicklin, the
key to the rainbow lab's impact with students is an interface that sim ulates the light
of a given wavelength passi ng through a
spherical water droplet. The data generated
by the simulation connect the physical
problem to its mathematical formulation.
Other lab activities for the course use carbon dioxide levels in lakes and rivers, the
area a nd vo lume of the Hubert H .
Humphrey Metrodome, and the population
growth of poisonous Australian cane toads
to convey abstract theory.

~ What's

IT sophomores Kri sti Bonin, Peter Koudelka, and Donna Boom use an Internet web module to learn
how mathematical theories apply to a practical engineering problem. Students enrolled in the new
calculus sequence spend three days a week in workshops or computer labs. Bonin is a mathematics
major; Koudelka and Boom are studying mechanical engineering.

really different about this program is the students' positive reaction to active

learning. They are motivated to take more responsibility for their learning and to explore the
usefulness of calculus. This is reflected in both their comments and in their coursework. "
ccording to Keynes, the new
sequence is targeted at the middle
two-th irds of IT students . The
remaining third includes both the top stu dents, who are served by the honors program, and those without precalculus skills.
The new curriculum was available to only

A

160 students this year, but the University
has supported additional sections for 199798 that will accommodate up to 400 students. "That would pretty much take care
of all of our target audience;' says Keynes.
Filling those sections shouldn't be a
problem. Student response to the new cur-

riculum is encouraging. Andrea Olson ,
associate director of the Special Projects
Office in mathematics, says that 80 percent
of the students in the first-year sequence
completed it with a grade of Cor better and
are enrolled in second-year calculus courses.
"What's really different about this program is the students' positive reaction to
active learn ing;' says Olson, who tracks student performance and perception for the
program. "They are motivated to take more
responsibility for their learning and to explore the usefulness of calculus. This is
reflected both in their comments and their
coursework."
Michael Hsu, a University freshman enrolled in the sequence, says that the new
approach helps him better understand
abstract concepts. "The focus on visuals

Chemical engineering freshman Michael Hsu and
sophomores Jason Brodil and Rick Nelson col laborate on a multivariable calculus assignment
in an IT computer lab. Group work is a major part
of the new curriculum .
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$6 Eventually, we can use the
lessons we've learned here to
create courses tailored for
students in the biosciences,
management, and the quantitative social sciences.

Professor Harvey Keynes, leader of the calculus reform project, and Andrea Olson, the project's administrator, display some of the materials produced for the new curriculum .

99

the calculus program prompted her to
swi tch her major to math. That's one result
of the initiative that pleases Keynes. "If we
do a better job of teaching math, more students will be interested in it;' he says.
Although calculus reforms at some
institutions have come under fire from
math educators, Keynes is confident that
the University's new curriculum avoids the
problems experienced by others. "O urs was
a very conservative approach, targeted at a
very specific set of students with very specific sets of skills;' he says. Other reform
movements have been less s uccessful
because they tried to meet the needs of all
students in a broad-based course, he adds.
Wicklin also notes that the new calculus curriculum isn't about substituting software for skills; co mputers encourage
students to get past paper-and-pencil logic.
"It's just making good use of technology, an
additional tool we have at our disposal."
Students are learning what they need to
know about calculus, he says. "They also
acquire writing skills, teamwork skills,
computer skills, and the skill to ask pertinent questions about sophisticated mathematical models."
What's next for Keynes and his colleag ues? "We'll keep fine-tuning the curriculum:' says Keynes. "Eventually, we can
use the lessons we've learned here to create
courses tailored for students in the biosciences, management, and the quantitative
social sciences. The possibilities are tremendous."

helps me see practical uses for the information we're learning. That makes the subject
matter more interesting and helps motivate
me to learn."
Opportunities for one-on-one interac-

and Wicklin's very dynamic - very interested in what he's doing."
Bonin says that she had been leaning
toward a major in chemistry or physics, but

tion with workshop instructors also earn
high marks from students. "The learning
process is very interactive:' says engineering sophomore Kristi Bonin. "The instructors are always in the labs to help students,

{${$ [Students in the new sequence] also acquire writing skills,

'9

teamwork skills, computer skills, and the skill to ask pertinent
questions about sophisticated mathematical models.
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The Solar Vehicle Team prepares for
the challenges ofSunrayce 97
by Allison Schlesinger

HE IDEA OF BATTLING WIND, RAIN, AND MASSIVE CHANGES IN ELEVA-

tion to weave across five states in a solar-powered vehicle is a challenge.
But members of the 1997 University of Minnesota Solar Vehicle Project
say the task is only a small portion of the battle. Before they set out to
compete with students from 40 North American universities in Sunrayce 97, members must use teamwork, past experiences, and help from
the community to create the quintessential solar vehicle.

photographs b y
Burton Haun

FACING PAGE: Aero team leader Aaron
MacMillin and teammates Bill Washabaugh
and Mike Olson examine the shell of Au rora' for construction flaws.
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"We're in the pursuit of excellence, and
we want everybody to succeed. We're not
measuring ourselves against an absolute
standard. There is always a way to make the
car better;' says electrical engineering
senior Laurie Miller, who joins mechanical
engineering senior David Craig as the
project's co-manager.
This year marks the third tour for the
University in the biennial Sunrayce, which
is sponsored by General Motors, EDS, and

the United States Department of Energy.
Since its inception in 1990, the purpose
of the long-distance solar car race is to encourage technical innovation, educational
opportunity, and educational excellence. In
fact, the Sunrayce mission statement reads:
"Fueled by the spirit of friendly competition and teamwork, Sunrayce champions
the creative integration of technical and scientific expertise across a range of exciting
disciplines. "

More than 1,000 college students and
2,000 supporters are expected to attend
Sunrayce 97, which begins in Indianapolis,
Indiana, on June 19 and ends nine days later
in Colorado Springs, Colorado. After teams
finish the 1,230-mile course, officials will
crown the team with the lowest cumulative
time and honor teams for the best daily
times, technical innovation, sportsmanship,
and teamwork. Teams that finish in first
through third place receive cash awards.
Members of the University's solar
vehicle team say they're participating in the
race for more than cash and glory. "An
experience like this helps sculpt a person.
It improves their ability to work in teams
and it also gives us a professional boost,"
says Aaron MacMillin, a senior in aerospace
engineering.
Students from various disciplines in the
Institute of Technology first entered the
race in 1993 with a vehicle named Aurora
(now known as Aurora I) and fared well.
The team received the Society of Automotive Engineers' Design Excellence in Engineering Safety award, and in the overall race
they finished 21st out of 34 cars.
Using the lessons learned in the first
race, a new group of students entered Sunrayce 95 with a sleek design named Aurora
II. Persistence paid off- Aurora II placed
second and now holds the highest daily

its predecessors, stressing safety, lightness,
and easy access. It also has a larger solar
array to accommodate this year's rules.

Array team member Joe Bianconi applies industrial
strength isopropyl alcohol to a solar cell. Each cell
must be cleaned with alcohol before being sealed
and attached to the array.

speed record of 50.4 miles per hour. The
first-place team in that race, MIT, crossed
the finish line just 18 minutes and 43 seconds ahead of the University's vehicle. The
third-place team finished about three hours
after Aurora II reached the end of the
course.
After competing in Sunrayce 95,Aurora
II raced in the 1995 World Solar Rally in
Akita, Japan, where the car placed second
in its class and ninth overall.
''Aurora II is one of the top 10 cars in
the nation," Miller says. "It's an incredibly
good car, and that's why it's a challenge to
top its performance."
In keeping with tradition, this year's
vehicle is namedAurora 3 • Although it is an
entirely new car, its design has evolved from

unrayce cars use photovoltaics, or
solar cells, to capture sunlight and
transform it into usable electricity.
All energy necessary to power a
two- to 10- horsepower electric motor goes
directly to the motor when the vehicle is
moving; any excess energy is stored in the
battery. When the car is stopped, the battery stores all of the energy captured by the
solar cells.
Sunrayce officials designed the rules and
regulations with safety and fairness in
mind. For example, because the race runs
along public roadways, all vehicles must
adhere to the speed limit or suffer a time
penalty. Only commercially available,
North American-made solar cells may be
used, and energy storage is limited to leadacid technology not exceeding 309 pounds.
Also, vehicles must be equipped with certain driver-safety systems.
Other regulations, while specific in
some areas, permit a certain amount of
flexibility in the vehicle's design. All teams
must consider the following when designing their vehicles: the car's weight and
durability, efficiency of its components,
aerodynamics, rolling resistance, and its energy recovery and storage systems.
To meet these design challenges, the
University's team is broken into six subgroups: aero, array, communications, electrical, mechanical, and systems/logistics.
Their common goal is to improve every aspect of the previous year's model.
"We have to improve because we weren't
number one two years ago," MacMillin says.
MacMillin, who is the aero team's leader,
says there are subtle changes in Aurora 3's
shape and design. It is 21 inches longer than
its 16-foot predecessor and three inches
thinner. He also says his team tried to
modify the nose of the vehicle for less wind
resistance.
Chemical engineering and materials
science senior Joe Bianconi, a member of
Aero team members Charles Habermann a nd
Mike Olson lift the shell of Aurora' from its mo ld.
The aero team worked in a facility provided by
Northwest Airlines.
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the array team, says that he and his colleagues also tried to improve the vehicle.
Auroral has 767 solar cells configured into
six major panels on the car. During the race
the team plans to reconnect the panels in
different sequences to maximize the car's
energy-gathering capabilities. The sequences will vary according to weather
conditions, time of day, or the car's status
(racing or charging). ''Using a spreadsheet,
this should only take a couple of minutes,"
Bianconi says.
The array team is trying to find the most
efficient way to protect the solar cells on the
vehicle.
The cells, which Miller describes as being "as fragile as a Dorito," must be encapsulated to protect them from the elements.
This year, the team decided to use a sprayon encapsulation material instead of the
plastic sheeting used on Aurora II.
nergy management is a constant
concern for the project's members. An all-out power surge to
move into first place right away
might sound like a good idea, but it could
drain the power in the battery and be a
problem for days to come.
Miller says she remembers a competing
team that charged its car's batteries and
then folded the solar panels up to make the
car smaller. "It was a interesting premise, but
several days of cloudyweatherended up running their battery into the ground," she says.
Solar Vehicle Project co-manager Laurie Miller
uses a voltage meter to check the connections
on a solar cell . Miller and her colleagues rigorously test each cell on Aurora' .

Along with the race's challenging regulations, the University's solar vehicle team
also encountered other difficulties. Because
many project members had graduated, only
four members of the original Aurora II
team stayed on board for another year. But
with the help of advisors Patrick Starr and
Virgil Marple, professors of mechanical
engineering, and William Peria, a professor of electrical engineering, the team was
able to recruit new members from students
who attended seminars and workshops.
Today, more than 30 students work on the
project.
If this year's race is anything like the previous competitions, there are more challenges to come.
The first Sunrayce in 1990 stretched
from Florida to Michigan, and 32 universities competed for the prize. The winner fin-

Aero team leader Aaron MacMillin squints to
check the surface of a seam on the shell of Aurora' . The seam must be perfectly flat to meet
the team's aerodynamic specifications.

ished the 1,800-mile course in about 73
hours, with an average speed of 24.7 miles
per hour.
During the 1993 Sunrayce, the highest
average speed jumped slightly to 27.29
miles per hour. The teams also encountered
the "Great Midwest Flood of 1993," which
made it difficult to navigate from Dallas to
Minneapolis.
he racecourse changed during
the 1995 Sunrayce, and this
year's course will follow a similar path. Last year, teams had to
navigate different elevations as they made
their way from Indianapolis, which is 708
feet above sea level, to Denver, 5,693 feet
above sea level. The winning team maintained an average speed of 37.23 mi les per
hour.
When Auroral hits the streets this year,
it will have an elaborate entourage. Two
vehicles- one preceding the solar vehicle
and one following behind - will carry
team members, strategic plans, emergency
tools, and other necessities for the trip. It
will also carry something else - an official Sunrayce observer.
The eyes and ears of race officials, the
observer is usually a grade school or high
school teacher. "It's great, because that way,
they'll be able to take what they saw that
summer back to the classroom," Miller says.
Every year, project managers estimate
that it costs about $20,000 for transporta-
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"WE'RE IN THE PURSUIT
OF EXCELLENCE.
WE'RE NOT MEASURING
OURSELVES AGAINST AN
ABSOLUTE STANDARD.
THERE IS ALWAYS A WAY TO
MAKE THE CAR BETTER."

I

M

tion to and from the race, support vehicle
rental, food, hotel, and other expenses roughly 10 percent of the project's $200,000
budget. Thanks to sponsors, members of
the team will use no out-of-pocket funds
for the race. And race expenses are just a
fraction of the support the University's solar vehicle project has received.
Northwest Airlines has allowed the team
to use its facilities for testing and other necessities. Other companies, such as Graco,
have donated materials for the project. "The
products, time, and facilities donated to us
are priceless;· Miller says. "Our sponsors
have been very generous.·
he team and sponsors are participating in the race for a big
ger reason than creating the perfect solar vehicle. Sunrayce officials say the race is only one part of a larger
program that encourages the advancement
of renewable energy and energy-efficient
technologies . It also encourages the
improvement of energy-efficient transportation.
According to the Department of Energy,
the production and consumption of energy
by utilities accounts for one-third of our
total domestic carbon dioxide emissions.
By 2015,24 million additional households
in the United States will require utilities.
Replacing aging power plants and keeping
up with the rising demand for electricity
will cost the nation $200 billion.
Members of the University's Solar Ve-
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Sola r Vehicle Project co-manager laurie Miller solders wiring to the surface of the solar cel l.

hide Project see their car as just one step
toward solving the world's energy problems. Solar power is ideal, MacMillin and
Miller say, because it is an energy source
that requires no chemical reaction, and
solar cells could feasibly last forever.
"One day there will be solar-powered
electric vehicles on the roadways. They
won't be like Aurora 3 , but I can see them
relying on solar-powered gas stations,"
MacMillin says.
The next step for the team happens on
May 1, when it heads to Michigan to un-

dergo rigorous inspections for safety and
construction requirements. An estimated
60 teams will try to qualify for one of the
40 race slots. The team must drive Aurora 3
100 miles to qualify for the upcoming race
and prove that the car is road-safe and
meets all race regulations.
But Miller says she isn't nervous. "We're
trying to improve upon an excellent car
with a team that a year ago knew nothing
about solar vehicles," she says. "We're learning the naked, brutal reality of getting the
product out the door, and it's fulfilling."

Dean Chenoweth and Neil Clark

Photo/Burton Haun

Dean Chenoweth and Neil Clark help light the way for Aurora3

A

CCORDING TO DEAN CHENOWETH

and Neil Clark,experience is the
best teacher.
"It's one thing to learn about engineering in a classroom;' says Clark. "It's quite
another to roll up your sleeves and get your
hands dirty putting it into practice. You
soon find out that in the real world the answers aren't in the back of the book."
That's why Clark, founder and president
of Techpower Inc., and Chenoweth, founder
and vice president of Advantek Inc., decided
to join the Solar Vehicle Project's advisory
committee, a volunteer group of industry
leaders and IT alumni who provide guidance, moral support, and assistance in finding the materials and services needed to get
the solar car from the drawing board to the
finish line.
"Projects like this one are especially important;' explains Chenoweth, "because
they help students learn how to use their
technical skills and cooperate in an interdisciplinary way. The kids quickly find out
that no one can be a specialist in everything,
so they have to work together to get the job

done . That kind of experience will give
them a leg up in the real world."
They also learn the basics of business
and fundraising, something Chenoweth
and Clark are more than happy to help with.
"Because of our experience working in industry, we're able to help get students
through doors that might otherwise be
closed to them;' says Clark. "But what they
do once they're inside is up to them."
Clark joined the advisory committee
during the early days of Aurora II and invited his friend Chenoweth to join shortly
after. "When I discovered the level of enthusiasm and dedication these kids had,
I knew I had to be a part of it," says
Chenoweth. "During the first meeting I attended, all they could talk about was how
excited they were to spend spring break
working on the vehicle. They weren't interested in taking a break from school; they
wanted to work. I figured that kind of commitment deserved support:'
Although both are IT alums, neither
Chenoweth (Mechanical Engineering '43,
B.B.A. '48) nor Clark (Mechanical Engi-

neering '48) had similar opportunities
while they were students. "It was a whole
different era back then;' says Clark. "We had
a quarter of shop class, but nothing that
compared to this. The only opportunities
for practical experience were outside of the
University, in the workforce."
"One thing really hasn't changed,
though;' adds Clark. "Back then, if you were
going to be an engineer, the University of
Minnesota was the place to go. I never gave
a thought to going anywhere else. I like to
think that kids today feel the same way:'
Both men are eager to continue working with the project. "It's rewarding to see
them build on what they've done in the past
and turn obstacles into learning experiences;' says Chenoweth. "Good things are
never easy. These kids prove that, and their
awards and achievements reflect the effort
that they've put into the project."
As for Clark? "I just get a kick out of
working with the kids;' he jokes. 'Til be
around as long as they'll have me."
- Paul Sorenson
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Mrs. George Taylor
by

Paul

Sorenson

YLOR APPLIED FOR ADMISSION TO SEVERAL COLLEGES

1920s, he was turned down again and again. "My husband
a book scholar, and most schools wouldn't let him in because of
grades;' Taylor's wife, Edna May, recalls. He kept trying, though, and
was eventually accepted by the University of Minnesota. "When he got
the [acceptance] telegram from the University, he was so excited that
he went straight to Minnesota to sign up for classes:'

"My

HUSBAND FELT

THAT HE OWED A LOT TO
THE UNIVERSITY,
ESPECIALLY

IT.

HE WAS VERY GRATEFUL
FOR HAVING THE
OPPORTUNITY TO ATTEND
COLLEGE AND FOR
GETTING THE SPECIAL
ATTENTION HE NEEDED."

Mrs. George Taylor

26

S P R I N G

l

997

At the University, Taylor struggled with
some of his classes but was helped by special tutoring from an undergraduate faculty
advisor. He received his mechanical engineering degree in 1934 and went on to a
successful 40-year career with Woodward
Governor, a company founded by his
grandfather, in Rockford, Illinois. Woodward Governor designs and manufactures
engine control systems and components.
"My husband felt that he owed a lot to
the University;' says Mrs. Taylor, "especially
IT. He was very grateful for having the
opportunity to attend college and for getting the special attention he needed." For
that reason, she says, he wanted to help support programs and people that provide
similar learning opportunities for IT students.
Through his generous support of IT,
Taylor established teaching awards that recognize faculty members who contribute to
the activities of students through research,
teaching, and service; expanded a special
tutoring program for IT students; and supported the Minnesota Talented Youth

Mathematics Program.
After her husband's death in 1978, Mrs.
Taylor continued to contribute to his legacy
by creating the Mr. and Mrs. George Taylor Undergraduate Academic Center in the
former engineering library and lovingly
guiding its restoration. "It's a place for kids

GeorgeTaylor

File Photo

A

PLAQUE OUTSIDE

THE TAYLOR ACADEMIC
CENTER IN LIND HALL
RECOGNIZES THE TAYLORS,
"WHOSE CONCERN AND
GENEROUS CONTRIBUTIONS
MAKE IT POSSIBLE FOR
STUDENTS TO FULFILL
THEIR EDUCATIONAL
DREAMS AND PREPARE FOR
THE CHALLENGES OF A
COMPETITIVE SCIENTIFIC
AND TECHNOLOGICAL
WORLD ."

to get help from their peers and professors;'
she says. "Both my husband and I needed
that help, so I understand the frustration
students feel when they have nowhere to
turn for help. Now they have a place."
Mrs. Taylor's generous support ofiT has
included many other special programs,
including several full four-year IT scholarships for students from the Rockford area.
In addition, she has established the George
W. Taylor Distinguished Teaching Profes-

sorship, which serves to encourage, recognize, and retain distinguished faculty with
outstanding capabilities and commitment
to undergraduate teaching. The professorship is currently held by V. Ram a Murthy, a
professor of geology and geophysics and
director ofiT's lower division programs.
Although she didn't attend the University of Minnesota, Mrs. Taylor feels strong
ties to it. Each spring, she travels to Minneapolis to present the Taylor scholarships and

teaching awards at the IT commencement
ceremonies. "I look forward to those visits;' she says."I've made many friends at the
University. Besides;' she adds, "it's the least
I can do:'
In addition to traveling, Mrs. Taylor
enjoys spending time with her two cats.
"Growing up, my cat was my best friend;'
she recalls. That early feline friendship
fueled a lifelong devotion to programs for
animals. "It breaks my heart to see animals
suffering, so I do what I can to help them;'
including everything from supporting the
Humane Society and veterinary research to
handfeeding raccoons, squirrels, and stray
cats and dogs outside her home.
Still, Mrs. Taylor is most concerned with
carrying out her husband's wish to give
back to the institution that gave him an
opportunity to succeed. ''I'm just carrying
on what he started;' she says, "but I know
he would be proud."
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CORPORATE PROFILES

ADC Telecommunications

ru•

A

DC TELECOMMUNICATIONS
has a long history of support- ~ Telecolmuication
ing communities and education,
including IT. The eighth-largest manufacturer of telecommunications equipment in North America, ADC produces a wide variety
of transmission, networking, and broadband connectivity products.
ADC recently became one of the first companies to announce
a leadership gift in the mechanical engineering building campaign.
Its generous support helped complete the first third of the
campaign's $9 million goal.
Thanks in part to a gift from ADC, IT established the William
Norris Land Grant Chair in Large-Scale Computing, which promotes excellence in supercomputing scholarship, research, and
teaching. The Norris chair is currently held by Professor Yousef
Saad, head of the Department of Computer Science.
Partnerships with ADC enhance many other IT programs and

"SILICON

GRAPHICS

HAS

PLAYED

A

departments as well. The company is
a perennial participant in IT's co-op
program, which provides students
with unique opportunities to integrate their academic program with
on-the-job practical experience.
ADC also provides scholarship funding for the Academic Program for
Excellence in Engineering and Science
(formerly Project Technology Power) William Cadogan
and IT's Program for Women.
ADC employs more than 2,600 people in Minnesota and
around the world, including a large number of IT alumni.
"The Institute of Technology is an extremely important
resource for Minnesota and ADC Telecommunications:' says ADC
chairman and chief executive William Cadogan. "We are pleased
to be its partner:' - Paul So renson

DECISIVE

ROLE

TECHNOLOGY] ON THE LEAD! 'G EDGE OF RESEARCH L

r,

KEEPING

(THE

INSTITUTE

OF

COMPUTATIONAL SCIE,'CE."

Silicon Graphics

S

!LICON
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SiliconGraphics

among the fastest-growing
Computer Systems
Fortune 500 companies, is one of
the University of Minnesota's most generous corporate friends.
The company- whose digital imaging technology made possible
the stunning computer-generated special effects in movies like jurassic Park, Twister, and Forrest Gump- was recently honored as
one of the University of Minnesota Foundation's Builders for the
Future in recognition of its support for the Institute of Technology and other programs.
Despite the Hollywood hype, more than 80 percent of SGI's
revenues come from manufacturing and engineering, visual simulation, and scientific research. In 1996 it merged with Eagan-based
Cray Research and now employs more than 11,000 people worldwide.
SGI has maintained a long-standing partnership with IT, providing computer equipment and software for laboratories in
almost every department. Most recently, SGI's chairman and CEO,
Edward McCracken, spoke at the April 3 Science and Technology
Day Banquet, a benefit for the IT Alumni Society scholarship fund.
However, SGI's most exciting investments in IT are in the LaboI 9 97

ratory for Computational Science
and Engineering, which has one of
the largest implementations of SGI
equipment in the nation.
At LCSE, computers from Silicon
Graphics drive the 6-foot by 8-foot
PowerWall, the world's largest high
resolution display. SGI also provided
the computing power for the largest
computational fluid dynamics simulation in the world to date and other Edward McCracken
complex calculations.
Forest Baskett, chief technology officer and senior vice president for research and development at SGI, has nothing but praise
for the research conducted at IT, naming LCSE director Paul Woodward and other IT researchers as among "the most talented,
visionary, and productive scientists in the world of high performance computation."
"Silicon Graphics has played a decisive role in keeping [IT] on
the leading edge of research in computational science;' responds
Woodward. "We are most grateful for its support:'- Pa ul Sorenson
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Organization, Corporate, & Foundation Donors
The Institute of Technology would like to thank the following organizations, corporations,
and foundations which made gifts to the college of $1,000 or more during the 1996 fiscal year.
3M Co.
Abigail Van Vleck Chair Trust
ADC Telecommunications Inc.
Advanced Development Corp.
Advantek Inc.
Agfa Gevaert
Air Productions Foundation
Air Products and Chemicals Inc.
AI Johnson Construction Co.
Alfred Benzon Foundation
Alice Warren Gaarden Fund
Alii ant Tech systems Inc.
Allied Signal Foundation
Althin Medical Inc.
Aluminum Co. of America
American Chemical Society
American Filtration Society
American Institute of Steel
Construction
American Society of Mechanical
Engineers
Amoco Foundation
Area Foundation
Arkla/Minnegasco Foundation
AT & T Foundation
Augustine Medical Inc.
Avecor Cardiovascular Inc.
Avery Dennison
BASF Corp.
Bayer Inc.
Bemis Co. Foundation
Bergquist Co.
Boeing Co.
Bonestroo Rosene Anderlik
Brady Service Co.
Braun lntertec Corp.
Bridgestone
Calbiochem-Novabiochem Ag
Camille and Henry Dreyfus
Foundati on
Cardiac Pacemakers Inc.
Cargill Inc.
Carnegie Mellon University
CH2M Hill Foundation
Champion International Corp.
Chevron Companies
Client Business Services Inc.
Clinical Diagnostic Systems Inc.
Concrete Paving Association of
Minnesota

Conference on the Dynamics of
Molecular Collisions
Cray Research Foundation
Cray Research Inc.
Datacard Corp.
Design Ed
Dow Chemical Co.
Dow Corning Corp.
Dowell Schlumberger Inc.
Dyneon
E I Dupont de Nemours and Co.
Eastman Chemical Co.
Eastman Kodak Co.
Elberth and Gladys Grant Trust
Elf Aquitaine Inc.
Eli Lilly and Co.
Elsevier Science Ltd.
EPI MBE Products Group
Exxon Co. USA
Exxon Education Foundation
Exxon Research and Engineering
FCLC
Food Engineering Corp.
Ford Motor Co.
Ford Motor Co. Fund
Fuji Photo Film Co.
Fujitsu Ltd.
General Motors Foundation
General Plastics Mfg. Co.
George Taylor Charitable Trust
Gillette Children's Hospital
Goldstar Image and Media Lab
Goodyear Tire and Rubber Co.
Graco Inc.
Guidant Corp.
H B Fuller Co.
Heidelberg Harris Inc.
Hercules Inc.
Hewlett Packard Co.
Hitachi Systems Design Works
Hoechst Celanese Corp.
Hokkaido River Center
Honeywell Foundation
Honeywell Inc.
Horton Holding Inc.
HPLC '94
Hutchinson Technology Inc.
Hypertherm Inc.
IBM Corp.
ICI Europe Ltd.

lmation
Institute PerLe Applicazioni
Instrument Society of America
Intel Corp.
International Paper
ISHM Educational Fund
John Deere Foundation
Johnson and Johnson
KAO Corp.
Kimberly-Clark Corp.
Konica Corp.
LG Electronics
Lora! Defense Systems
Martin Engineering
Mead Corp.
Medtronic Foundation
Medtronic In c.
Midwest Orthopaedic
Foundation
Minnegasco Inc.
Minnesota Asphalt Paving Tech
Minnesota Prestress Association
Minnesota Supercomputer Center
Minnesota Surveyors and
Engineers Society
Mobil Chemical
Mobil Foundation
Mobil Research and Development
Monsanto
Motorola Foundation
Mr. and Mrs. George W. Taylor
Foundation
MTS Systems Corp.
MVE Inc.
Nor-Ell In c.
Northern States Power Co.
OS! Specialties Inc.
Pfizer Inc.
Pharmaceutical Manufacturing
Association Foundation Inc.
Pharmaceutical Research and
Manufacturers
Polaroid Corp.
Porous Media Corp.
Proctor and Gamble Fund
Read-Rite Corp.
Release International
Repap Technologies Inc.
Rexam Graphics
Rexham Release

Rohm and Haas Co.
Rosemount Inc.
Samsung Electronics
Sandoz Nutrition
Schlumberger Ltd.
Schlumberger Foundation
Seagate Technology Inc.
Semiconductor Research Corp.
Seoul Nationa l University
Sheldahl Inc.
Shell Oil Co.
Shell Oil Co. Foundation
Shimizu Construction Co.
Siegel-Robert Inc.
Silicon Graphics Inc.
Solarattic Inc.
Solohill Engineering Inc.
Sony Corp.
St. Jude Medical Inc.
Starkey Laboratories Inc.
Techpower Inc.
Texas Instruments Inc.
Theodore Bennett Trust
Toltz King Duvall Anderson
Toyobo America Inc.
Unilever Research Laboratorium
Union Camp Corp.
Un ion Carbide Charitable
Foundation
Valspar Corp.
W M Keck Foundation
Whitaker Foundation
William I Fine Charitable Trust
Xerox Corp.
Zeneca Inc.
We regret that space does not
permit a complete listing of all our
organization, corporate, and
foundation donors.
Please notify the IT Office of
Development and External
Relations of any errors or
omissions so that corrections may
be made.
Individual donors for fiscal1996
were listed in the fall1996 edition
of Inventing Tomorrow.
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Planning Your Gift
A carefully planned gift can have unexpected benefits at tax time
example is to include a bequest in your will.
While bequests do not affect your current
tax liability, they can reduce the value of the
taxable estate.

E OF THE BEAUTIES OF CHARI-

O

table giving is that it often
returns an unexpected gift to
the donor in the form of
reduced tax liability. As you do
your tax planning this year, consider 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.

LIFE INSURANCE: Life insurance is another
important method of charitable giving. Depending on the situation, the gift will provide a tax deduction equal to the cash
surrender value of the policy, its replacement value, or its tax basis.
CHARITABLE REMAINDER TRUSTS: Another popular planned gift option is the
charitable remainder trust. Establishing a
charitable remainder trust allows you or
another beneficiary 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 arrangement.
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-deferred gift can provide superior
after-tax results.

CASH GIFTS: Gifts of cash are perhaps the
easiest way to show your support. Cash gifts
are tax deductible if you itemize deductions
on your federal income tax return. A fiveyear 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.
STOCKS AND BONDS: If you own stocks
and bonds that have appreciated in value,
you can reduce your tax liability by donating them. This method is often more advantageous than selling them and making
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 effect, you receive double
tax benefits. If your securities have dropped
in value, you may benefit more by selling
them and donating the cash proceeds. You
may then be able to take a capital loss on
your tax return as well as a charitable deduction for the cash gift.
REAL EsTATE: Gifts of real estate also offer
substantial tax benefits. The full appraised
value of the real estate is deductible, and
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etting maximum tax benefits
from charitable giving is not
always easy. Tax laws are complex, and you should work
with yo ur accountant, lawyer, or financial
adviser when you are considering a gift.
If you would like to discuss making a
planned gift to the Institute of Technology
or would like more information, please contact Richard Hatfield, director of development and external relations, at 612-624-5537
or by e-mail at rwh@itdean.umn.edu.

G

you need not pay capital gains tax on any
appreciation in value.
BEQUESTS: A planned gift can be used to
provide future benefits. The most common
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1997 Annual Fund Priorities

E

ACH YEAR THE INSTITUTE OF TECHNOLOGY BENEFITS

from the generous support of our 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 exciting challenges, with
great expectations for increased research, student enrollment, corporate partnerships, and major capital projects, we have
established a list of priorities to ensure that the basic needs of IT
are met and that the greatest possible benefit is derived from the
available resources. These priorities, based on recommendations
from the dean and associate deans, the department heads, and the
director of development and external relations, are:
1. Mechanical engineering capital campaign
2. Amundson Hall addition/renovation
3. Graduate fellowships
4. Undergraduate scholarships
5. Department professorships/chairs
6. Inventing Tomorrow Fund Dean's Initiatives

7. Special projects (research, summer computer camp for girls,
APEXES, women's programs, math and science initiatives,
lectureships, faculty initiatives)
8. Capital improvements (classrooms, labs, etc.)
9. Special equipment
10. IT endowment
IT's Office of Development and External Relations promotes
and coordinates institutional advancement through private contributions. Priorities change as specific goals are met and as new
priorities arise.
We have initiated specific fundraising programs 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 further information contact Richard Hatfield, director of
development and external relations, at 612-624-5537 or by e-mail
at rwh@itdean.umn.edu .

A DVER TI SEMENT

Pl'ototyping
in 1to8days
• Stereolithography
up to 20x20x23
• Design Assistance/
Pro-E

• Prototype Injection
Tooling & Parts
+ EMI/RFI Shielding

+ CNC Models

• Vacuum Forming
• Part Decorating

• Cast Urethane Parts

• Rim Models

Professional Technologies gives you more
than great service and fast, high quality
turnaround on your project. We excel at
providing innovative solutions to the
toughest leadtime challenge.
Give us a call and discover the
Professional difference.
Professional Technologies
15825 CentralAvenue NE
Ham Lake. MN 55304
(612) 434-0710 Phone • (612) 434-0711 Fax
(612) 434-9796 Modem
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FACULTY AND DEPARTMENT UPDATES

AEROSPACE ENGINEERING
AND MECHANICS

Regents' Professor Daniel Joseph received a
Professional Achievement Award from the Illinois Institute ofTechnology Alumni Association
in March.
Professor Tayfun Tezduyar was named a Distinguished McKnight University Professor. He
will be formally recognized by the Board of Rege nts in june.

Professor Thomas Jones will step down as head
of the astronomy department in June after 16
years of distinguished service. A search committee is being appointed to select a new head.
Professor Robert Gehrz was elected president
of the American Astronomical Society, the primary professional astronomy society of North
America.

BIOSYSTEMS AND
AGRICULTURAL ENGINEERING

Professor Frederick Bergsrud was honored for
his support of the public work of the Minnesota Chapter of the Soil and Water Conservation Society.
Associate Professor John Shutske received the
Dean and Director's Distinguished Diversity
Award from the Minnesota Extension Service
for his work on a project that helps rural communities deal with complex health and safety
issues in areas with limited access to resources.

CHEMICAL ENGINEERING
AND MATERIALS SCIENCE

Professor Frank Bates received the American
Physical Society's 1997 Ford Prize for excellence
in polymer research.
Professor Barry Carter was named president
of the Microscopy Society of America in january. His new book, Transmission Electron Microscopy (coauthored with Dave Williams of Lehigh
University), was published in late 1996.
Professor James Chelikowsky was an invited
lecturer at the tenth Physics Summer School at
the Australia Natio nal University in January,

S P R I N G

Professor William Gerberich organized a
mini-symposium in Sydney, Australia, on new
approaches to measuring adhesion and fracture
of small features important to microelectronic,
optoelectronic, magnetic recording, and microsensor devices.
Associate Professor Chris Palmstrom's epithaxial thin film laboratory is fully operational
after extensive renovations and equipment
installation .

ASTRONOMY
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where he spoke on novel materials. Chelikowsky
also organized a focus session on materials
theory at the March 1997 meeting of the American Physical Society.

1
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Professor David A. Shores' book Fundamental
Aspects of High Temperature Corrosion (coauthored by R.A. Rapp of Ohio State and P.Y. Hou
of the Lawrence Berkeley Lab) was published by
the Electrochemical Society.
Professors William H. Smyrl, Boone B. Owens,
and Larry Schmidt were awarded a three-year
renewal for their U.S. Department of Energy investigation of "Insertion Reactions of Polyvalent Cations in High Energy Host Materials."
Professor Matthew Tirrell, head of chemical
engineering and materials science, was elected
to the National Academy of Engineering for
leadership in the evolving field of soft materials. He also received a Northwestern Un iversity
Alumni Merit Award in April.
Professor John H. Weaver was named to the executive committee of the governing board of the
American Institute of Physics for 1997. Weaver
is also vice chair for surface science in the International Union for Vacuum Science Techniques and Application. In May he presented a
research overview to its executive committee in
Hungary.
Assistant Professor Renata Wentzcovitch will
chair a symposium on high pressure materials
research in Boston in December.

contributions in chromatography at the national
meeting in San Francisco in April.
Marc Hillmeyer will join the faculty as an assistant professor this fall. Hillmeyer received his
Ph.D. from th e California Institute of Technology in 1994 and has since served as a postdoctoral researcher in chemical engineering and
materials science. The department's first synthetic polymer chemist, Hillmeyer is interested
in polymer synthesis, block copolymers, functional polymers, controlled polymerization
methods, and nanostructured materials.
Professor Lawrence Que and a team of researchers identified how microbes convert
methane to methyl alcohol. Que's fmdings were
published in the January 24 issue of Science.
Assistant Professor Andreas Stein received the
David and Lucille Packard Foundat ion Fellowship in Science and Engineering.

CIVIL ENGINEERING

Professor Steven Crouch, head of the department of civil engineering, has been named to
the Theodore W. Bennett Chair in Mining Engineering and Rock Mechanics, effective July 1.
Professor Theodore Galambos was honored as
a Minnesota Disti nguished Engineer by the
Minnesota Federation of Engineering Societies.

COMPUTER SCIENCE

Professor David Du received a $350,000 NSF
grant with Donald Riley for a project entitled,
"Applications Over High-Speed Networks."
Professor Nikolaos Papanikolopoulos received a grant from the Minnesota Department
of Transportation for a project involving pedestrian control at intersections.
Associate Professor Haesun Park will be an invited speaker at the sixth SIAM Conference on
Appl ied Linear Algebra in Utah in October.

CHEMISTRY

Professor George Barany was named a Distinguished McKnight University Professor. He will
be formally recognized by the Board of Regents
in June.
Professor Peter Carr received an American
Chemical Society Award for his outstanding

Professor Yousef Saad was named head of the
computer science department in January. He
succeeds Ahmed Sameh, who accepted a position at Purdue.
Professor Shashi Shekhar was appoi nted an associate editor of IEEE Transactions on Knowledge and Data Engineering. He also chaired the
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FACULTY AND DEPARTMENT UPDATES

ACM International Conference in Geographic
Information Systems I996.
Assistant Professor Shang-Hua Teng was selected as a member of the Sixth International
Meshing Roundtable Steering Committee for an
October conference sponsored by Sandia
National Laboratories in Park City, Utah.
Professor W.T. Tsai is the program chair of the
Institute of Electrical and Electronics Engineers'
International Conference on Computer Software and Applications, which will be held in
Washington, D.C., in August.

an invited talk at the Eighth Assembly of the International Association of Geomagnetism and
Aeronomy at Uppsala, Sweden.
Assistant Professor Mark Person was honored
with the Taylor Career Development Award in
recognition of his exceptional contributions to
teaching.

MATHEMATICS

Assistant Professor Satyanad Kichenassamy
gave a plenary lecture at a conference on solition theory and nonlinear ana lysis at the University of New South Wales in Sydney, Australia.

ELECTRICAL ENGINEERING

Associate Professor Vladimir Cherkassky received an IBM Partnership Award for his work
on data mining.

Assistant Professor Victor Reiner was honored
with the Taylor Career Development Award in
recognition of his exceptional contributions to
teaching.

Professor Mostafa Kaveh, head of the electrical engineering department, was elected to a
three-year term as member of the board of governors of the Institute of Electrical and Electronics Engineers' Signal Processing Society.

Professor Yasutaka Sibuya will be part of the
Featured Review Series of the Mathematical
Reviews, which will appear in book form by the
end of the year.

Associate Professor David Lilja participated in
a review panel for the computer systems software program at the National Science Foundation in January.

MECHANICAL ENGINEERING

Associate Professor Jaekyun Moon chaired a
technical session on data storage signal processing at the Global Telecommunications Conference in London in November. He also organized
and chaired a session on coding and detection
at the International Conference on Magnetics
and contributed a chapter on data storage for
The Communications Handbook, CRC Press,
1997.
Professor Keshab K. Par hi was appointed as an
associate editor of IEEE Transactions on VLSI

Professor Calvin Alexander recently received
the Morse-University of Minnesota Alumni
Award for outstanding Contributions to Undergraduate Education.
Professor Subir Banerjee will present the keynote address at the 21st United Kingdom Geophysical Assembly at South hampton, England,
in April. In August, Banerjee will also present

Assistant Professor Perri Li joined the design
and manufacturing division of the department
in March. He received his Ph.D. from the University of California-Berkeley in 1996.
Assistant Professor Susan Mantell is spending
the second year of her McKnight Land Grant
Professorship on sabbatical leave at MIT pursuing research in the area of process control of
composite manufacturing.
Professor Emil Pfender received a Certificate
of Recognition from NASA for the creative
development of a technical innovation entitled
"Measuring Fluxes of Heat to a Plasma-Arc
Anode."
Donald R. Riley has been named a Fellow of
the American Society of Mechanical Engineers.

PHYSICS

Professor Avram Bar-Cohen gave an invited
lecture at the Semiconductor Thermal Measurement and Management Symposium in January
in Austin, Texas.
Assistant Professor Saifallah Benjaafar will
receive the Society of Manufacturing Engineers
I997 Ralph E. Cross Outstanding Young Manufacturing Engineer Award.
Assistant Professor John Bischof received a
two-year McKnight Land Grant Professorship
for his research on evaluation and prediction of
heat and mass transfer processes in biologic systems.

Systems.

GEOLOGY AND GEOPHYSICS

awarded a NATO grant to organize an advanced
research workshop entitled, "Electron Kinetics
and Applications of Glow Discharges" in St.
Petersburg, Russia, in May.

Associate Professor William Durfee and Professor Arthur Erdman received the 1996 Curriculum Innovation Award from the American
Society of Mechanical Engineers for their work
on New Product Design and Development.
Regents' Professor Richard Goldstein will step
down as head of the mechanical engineering
department in June after 20 years of distinguished service.A search committee is being appointed to select a new head.

Professor Leonid Glazman of the Theoretical
Physics Institute was an invited lecturer at the
Summer School in High Energy Physics and
Cosmology at the International Center for
Theoretical Physics (ICTP) in Trieste, Italy. He
was also an invited lecturer for the NATO
Advanced Study Institute on "Mesoscopic Electron Transport" held in Curacao in June.
Glazman was also chosen to be one of three directors for the Adriatico Research Conference
to be held at the ICTP in Trieste in July.
Professor Mikhail Shifman of the Theoretical
Physics Institute is a main contributor and organizer of a six-month program in high energy
physics at the Isaac Newton Institute for Mathematical Sciences at Cambridge University. He
was also an invited lecturer at the Summer
School in High Energy Physics and Cosmology
at the International Center for Theoretical Physics in Tr ieste, Ital y.
Professor Kenneth Hiller recently received the
Morse- University of Minnesota Alumni Award
for outstanding Contributions to Undergraduate Education.

Assistant Professor Uwe Kortshagen has been
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William G. Cain (Chemical Engineering '36) of
El Cerrito, California, is president and owner of
Asian Industrial Machinery Supply, which exports plant equipment and supplies to As ia.
Edgar B. Hall (Chemistry '39) of La ncaster,
Pennsylva nia, retired from DuPo nt after 40
years. His last position was in the engineering
department, where he completed the design for
a $200- million synthetic gas plant in Pasadena,
Texas.
William R. Sears (Ae ronautical Engi neering
'34), professor emeritus of aerospace and mechanical engineering at the University of Arizona, was awarded the American Institute of
Aeronautics and Astronautics' Guggenheim
Medal in January for his lifetime contributions
to industry and academia.

Ch arles A. Amann (Mecha nical Engineering
'48) of Bloomfield Hills, Michigan, was an invited speaker at an international symposium,
"Development of the 21st-Century Automotive
Industry;' held in Pusan, Korea, to celebrate the
50th anniversary of Dong-A University.
RichardS. Braun (Civil Engineering '48, M.S.
'55) of Columbia He ights, Minnesota, was one
of four recipients of the Minnesota Society of
Professional Engineers Distinguished Engineer
Award at the 33rd ann ual MSPE engineeri ng
awards and recognition dinner in February.

Peter Torvik (Aeronautical Engineering '60,
M.S. '62, Mechanics and Materials Ph.D. '65) of
Xen ia, Ohio, recently retired from the Air Force
Institute of Technology as a professor of aerospace engineering and mechan ics.
Noburu Murayama (Mechanical Engineering
M.S. '65) ofYokohama, Japan, is director ofNKK
Design and Engineering, a company that designs steam turbines and boile rs.

Steven L. Deppe (Electrical Engineering '70) of
St. Charles, Illinois, has been appointed CEO of
Maxrad, Inc. in Hanover Park, Illinois. Maxrad
is a leading supplier of antennas for wireless
communications.
Mona Abdel-Rahman (Electrical Engineering
Ph.D. ' 72) is president of Global Engineering
Group of Edi na, Minnesota, which she founded
in 1995. She was previously employed with
Honeywell and Eaton corporations.
AI Iverson (Mecha nical Eng ineering '74, M.S.
'75) of Wayzata, Minnesota, is president and
CEO of PMT Corporation, a manufacturer of
medical devices with more than 100 employees
and more than 30 distributors worldwide, holding 13 pa tents.
Kris Black (Physics '75, Biology M.S. '78, Materials Science M.S. '81) of Phoenix, Arizona,
manages the materials quality organization at
Medtronic's microelectronics division in Tempe.

I :\i

Mohamed A. Gheith (Geology Ph.D. '52) of
Billerica, Massachusetts, was promoted to professor emeritus after 38 years on the geology faculty of Boston University. Gheith continues
consulting on geological education and travels
extensively in the Middle East.
J. S. Braun (Civil Engineering '56, M.S. '57) of
Wayzata, Minnesota, received the Distinguished
Engineer Award of the Minneso ta Society of
Professional Engi neers at its 33rd annual awards
and recognition dinner in Minneapolis.

I
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Karen Steinmaus (Geology M.S. '83 ) of
Richland, Washington, is a sen ior research scientist and man ager at Battelle's Pacific Northwest Labs. Steinmaus' work includes remote
monitoring and geograph ic information system
analysis for environmental applications.
Boyd Konowalski (Aerospace Engineering '84)
of Green Bay, Wisconsin, formed a new business
to rebuild pollution control and drying systems
for industrial and commercial printers.
Jeffrey R. Larson (Mechanical Engineering '89)
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Rebecca (Thatcher) Ellis (Mechanical Engineering '83) of Chaska, Minnesota, was recognized as the Minnesota Young Engineer of the
Year during the 33rd annual awards and recognition dinner of the Minnesota Society of Profess ional Engineers in February.
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Jos Baeten (Mathematics M.S. '83, Ph.D. '85) of
Eindh oven, the Netherlands, was appointed full
professo r of theoretical computer science at
Eindhoven University of Technology in 1991
and was appointed dean of the fac ulty of mathematics and compu ter science in August 1996.

Clifton Hovland

I! :hc·tnic.tl

Walter N. Stumpf (Agricultural Eng inee ring
'60) of Chapel Hill, North Carolina, retired from
Komatsu America Internatio nal in January.

Gary Nagel (Civil Engineering '80) of St. Paul,
Minnesota, was recently appointed an associate of the civil engineering firm of Van Sickle,
Al len and Associates of Minneapolis. The firm
specializes in agri-industrial facility planning
and engi neering for grain, feed, and flour industries worldw ide.
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of Plymouth, Minnesota, has been appointed
general manager of plastics at Le Sueur Inc. of
Le Sueur, Minnesota. He previously held positions with Grant Thornton LLP and Andersen
Consulting.
Andreas G. Boudouvis (Chemical Engineering
Ph.D. '87) of Athens, Greece, is an assistant professor of chemical engineering at the National
Technical University of Athens.
Jennifer Pavlovic (Mechanical Engineering
M.S. '87, Biomedical Engineering Ph.D. '96) of
Afton, Minnesota, is a research associate at
Spine-Tech, Inc. of Minneapolis.
Photo/Patrick O'Leary

Richard Robinette (Physics Ph.D. '81 ), associate professor of physics at Penn State University in University Park, Pennsylvania, is the
author of the new book Quantum Mechanics:

Classical Results, Modern Systems, and Visua lized Examples, published by the Oxford University Press, 1996.
Shahriar Shahriar (Civil Engineering Ph.D.
'88) of Minneapolis was promoted to senior associate of the firm Van Sickle, Allen and Associates, where he manages the structural engineering
and continuing education programs. The firm
specializes in agri-industrial facility planning
and engineering.

Scott W. McKean (Extractive Metallurgical Engineering '91) of Eagle River, Alaska, received a
master's degree in environmental engineering
from Michigan Technological Unive rsity in
1992. He now works for the U.S. Army Corps of
Engineers in Anchorage.
Daniel D. Baker (Physics '92) of Glenvi lle, Minnesota, received his master of divinity degree
from Luther Seminary in St. Paul in 1996. He is
now pastor of Bethlehem and Deer Creek Valley Lutheran churches in rural Glenville.
Erik Fosshage (Aerospace Engineering '92) of
Chicago recently graduated from the University
of Wisconsin-Madison with an MBA in operations and information management. He now
works as a software applications engineer with
DP Technology.
Thad Johnson (Electrical Engineering '93) of
Minneapolis graduated from Harvard Law
School in June 1996 and is now employed with
the law firm of Dorsey and Whitney in Minneapolis.

We'd like to hear from you! Use the envelope in
the center of this issue to submit your news to
Class Notes or contact Frank Robertson, director
of alumni relations (612-626-8282, e-mail
itas@itdean.umn.edu).

ITAS scholarship reci pients Elias Bazakos and Tesfu Solomon were among those recognized at
a reception Novembe r 7. Pictured are Asso ciate Dean Peter Hudleston, ITAS President Jim
Mclinn, Bazakos, Solomon, and Dean H. Ted Davis.
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ITAS awarded five merit scholarships to IT students for 1996-97, including freshmen Elias Bazakos and Tesfu Solomon and seniors Eric Broberg, Eric Hansen, and
Jeff Staege. Lower division scholarships are funded by the ITAS operating budget,
upper division scholarships by the ITAS Scholarship Fund, established in 1986 from
the MaryV Childs Trust.
A 50th-anniversary reunion for the IT class of 1947 is planned for September
11 and 12 in Minneapolis. The event will feature tours of campus and individual
departments, an ITAS reception, and a banquet with the dean. Alumni of all classes
are invited to attend. Contact Frank Robertson at 612-626-8282 for information.
A 60th-anniversary reunion for the civil engineering class of 1937 is planned
for Minneapolis this June. Contact Robert Rhode at 218-727-4396 for information.
Alumni will have improved access to IT Career Services this fall, thanks to the
efforts of the ITAS Alumni Relations Committee, led by Bob Rosene. The committee
is working with Career Services and the Office of Development and External Relations to find ways to better meet the needs of IT alumni around the world. Details of
the plan will be released in July and become effective next fall.
The IT Mentor Program kicked off its sixth year of providing alumni mentors
for IT students at a January 7 reception. The mentor program, one of the oldest and
largest programs at the University of Minnesota, is sponsored by ITAS and coordinated by the Student Relations Committee, led by Heather Midje Larson. More than
150 mentors and students are participating this year.
A complete, up-to-date directory of more than 34,000 IT alumni will be available this fall. This comprehensive volume will include current contact information
(name, address, phone number, e-mail), academic data, and applicable business
information on CD-ROM or bound into a classic, library-quality edition. The Bernard C. Harris Publishing Company, Inc. will soon be contacting IT alumni in the
near future to compile information for the directory. Look for more details in
future issues of Inventing Tomorrow.
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APRIL 18

Exact Solutions in Compressible Finite Elasticity. Featuring Michael Carroll, dean of the
school of engineering and professor of mechanical engineering and computational and applied
mathematics at Rice University. 2:30 p.m., 22S
Akerman Hall. Call 612-62S-8000.

SO Years of Surprises: Nuclear Magnetic Resonance, a Scientific Evergreen. Professor
Charles P. Slichter of the University of Illinois
delivers the 22nd Abigail and John Von Vleck
Lecture. A reception follows. 4 p.m., Van Vleck
Auditorium. 1SO Tate Laboratory of Physics. Call
612-624-6366.

ONGOING

Probing Superconductors by NMR. A Physics
and Astronomy Colloquium. 4 p.m ., ISO Tate
Laboratory of Physics, University of Minnesota.
Call 612-624-6366.

Biosystems and Agricultural Engineering. Frid ays, 1:30 p.m., 106 Biosystems and
Agric ultural Engineering, 612-62S-7733.

APRIL 19

Silent Auction of Antique and Obsolete Surveying Equipment. The civil engineering department auctions off more than ISO lots of
equipment dating from 18SO to 197S. Noon, 194
Civil Engineering. Call 612-62S- 1880.
APRIL30

Performance and Scalability of Scientific Programs: Challenges from the DOE's ASCI Program. The Supercomputer Institute presents
Olaf Lubeck of the Los Alamos National Laboratory. 1:1S p.m., E-200 Supercomp u ter
Institute. Call612-62S-1818.

Fifth International Livesto ck Env ironment
Symposium. The Society for Engineering in
Agricul ture, Food, and Biological Systems presents "Creating and Managing Environments fo r
Livestock Health and Well-Being." Hotel Sofitel,
Bloomington. Call616-429-0300.

Leadership, Technology, and Global Society.
MIT history professor Bruce Mazlish speaks in
the third IT Public Lectu re, a Honeywell-Sweat
Lecture in the Center for Development of Technological Leadership. 7 p.m., 3-210 Electrical Engineering/Computer Science. Call612-624-S747.

Conference on Electronic Communication in
Mathematics. An exchange of views about technological, editorial, and eco nomic issues surrounding the elect ronic communication of
mathematics. Call612-626-0888.

- }UNE1

}UNE4

Aurora 3 Unveiling. The U of M Solar Vehicle
Project unveils its entry in Sunrayce 97. I 0 a.m.,
Northrop Mall. Call 612-62S-603S.

IT Week. IT's annua l spring celebration of its
community, with ongoing events and activities
for students, faculty, alumni, and staff. Northrop
Mall and other locations. Call 612-626-ISS2.

Annual IT Parents Spring Picnic. 6:30 p.m.,
North rop Mall. Call 6 12-62S-603S.

Spectral Stratification in Models of Finite Elements for Elliptic Problems. The Institute
presents Sergei Godunov of the Russian Academy of Sciences. I: 1S p.m., E-200 Supercomputer
Institute. Call612-62S-1818.

University of Minnesota Alumni Association
Annual Meeting. Garrison Keillor hosts "Our
University - Our Times" featuring reminiscence, humor, pictures, student musicians, and
a tribute to University President Nils
Hasselmo and Pat Hasselmo. S p.m., Northrop
Memor ial Auditorium. Call 612-624-2323.
}UNE5

Mechanical Engineering Building Campaign
Kickoff. The public phase of the fundraising
campaign kicks off at a special outdoor event
on Church Street in front of the Mechanical Engineering and old Electrical Engineering buildings. Call 612-626-93S4.

The following departmental seminars and
colloquia meet weekly throughout the academic year. Call for details.
Astronomy. Fridays, 3: 00 p.m., 131 Tate
Laboratory of Phys ics, 612-624-02 11.

Chemical Engineering and Materials Science.
Tuesdays, 1:2S p.m. , B7S Amundson Hall,
612-62S- 1313.
Chemistry. Mo ndays and Fridays, 4: IS p. m.,
310 Sm ith Hall, 612-624-6304.
Computer Science. Mondays, 2:30 p.m., 108
Mechanical Engineering, 612-62S-4002.
Electrical Engineering. Thu rsdays, 3:3S
p.m ., 108 Mechani cal Enginee ring,6 12-62S28SS.
Geology and Geophysics. Thursdays, 3:30
p.m., 110 Pillsbury Hall, 612-624-1333.
Mathematics. Daily, var ious ti mes and locations, 612-626-0230.
Mechanical Engineering. Wednesdays,
3:2S p. m. , 108 Mechani cal Engineering,
612-62S-3807.
Midwest Mechanics. Fridays, 2:30 p.m., 22S
Aker man Hall, Call 612-62S-8000.
Physics. Wednesdays, 4 p. m., 133 Tate Laboratory of Phys ics, 612-626-89 17.
Solid and Continuum Mechanics. Tuesdays, 1:30 p.m., 227 Akerman Hall,612-6268120.

}UNE6

IT Commencement. Un iversity of Mi nnesota
President-designate Mark Yudof will deliver the
commencement address. S:OO p.m., Northrop
Memorial Audito rium. Call6 12-624-2006.

}UNE 19-28

Sunrayce 97. The Universi ty of Minnesota Solar Vehicle Team races Aurora3 from In dianapolis to Colorado Springs. Call612-62S-603S.

}UNE 6-7

Computer Modeling of Transport Processes
in Bulk Crystal Growth. The Institute presents
Cheng-wen Lan of the National Central University in Taiwan. 1: 1S p.m., E-200 Supercomputer
Institute. Call612-62S-1818.
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Symposium Honoring Theodore Galambos:
Innovations in Structural Design: Strength,
Stability, Reliability. Presen ted by the Department of Civil Eng ineering. Bell Museum of
Natural History. Call 612-626-S886.

All events take place at the Un iversity of Minnesota unless otherwise noted. Dates, times, and locations are subject to change, and registration and
admission charges may be required. Call the number listed with each event for more information.
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Ray Christensen, radio voice of Gopher sports
for nearly three decades, has had a long and
memorable relationship with the University.
Now Ray, and his wife Ramona, are adding a new
dimension to that relationship by serving as the
"voice" of the 1996-97 Annual Fund.
"As Annual Fund chairpersons," say Ray and
Ramona, "we have the opportunity to say 'thank
you' to alumni and friends for past contributions
and, at the same time, help people understand
that continued support of this great university is
necessary."
Ray and Ramona know the excitement of a
Gopher victory. They also know that to keep
the University of Minnesota a respected teaching
and research institution requires participation by
alumni and friends. When you receive your Annual
Fund mailing, please join Ray and Ramona and
voice your support for the University of Minnesota.

na '52 and Ray Christensen '49
rsons of the
Annual Fund
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