
VISIONARY VENTURES
NSF funds bold new  
collaborations in earthquake  
engineering and surface  
process science
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THE NAMES AND FACES of Universi-
ty researchers don’t garner instant 
recognition among most Minneso-
tans, yet they are among the chief 
reasons why the institution ranks 
so highly among its peers. 

Most researchers work quietly 
behind the scenes in relative ob-
scurity, but their influence extends 
far beyond campus borders. They 
attract highly coveted funding 
for research that advances basic 
knowledge and improves quality 
of life. They develop new technolo-
gies that industry and business 
use to create or improve products. 
Their innovations fuel the high-
powered economic engine that 
propels the University and Minne-
sota forward into a more prosper-
ous future. 

That’s why three recent reports 
give cause for optimism about the 
state’s long-term economic future: 

For the second consecutive year, 
the University ranks among the 

nation’s top three public research 
universities, according to a new 
University of Florida study. The re-
port, The Top American Research 
Universities, 2002, ranks public 
and private universities that score 
within the top 25 on nine quan-
titative measures of quality. Top 
measures include the strength of 
the faculty, the research program, 
and private support. The University, 
which ranked within the top 25 on 
eight of the nine measures, is one 
of only three public research uni-
versities to rank within the top 10. 
Private institutions hold the top 
six positions.

A new survey by the Association 
of University Technology Managers 
ranks the University fourth among 
142 colleges and universities in 
spinning off start-up companies. 
University research led to the cre-
ation of 11 companies in 2000, 
the last year for which statistics 
are available. These companies do 
business in everything from bio-
technology to production of skate-
board ramps.

In October 2002 the University 
announced that it had attracted 
record-setting levels of research 
funding for the fifth consecutive 
year. For the first time, University 
researchers secured over half a 
billion dollars in research funding 
in a single year—a record $526.6 
million. 

“This is great news for Minneso-
ta,” says David Hamilton, the Uni-
versity’s interim vice president for 
research. “It is funding that likely 
would not come into our state but 
for the competitiveness of our fac-
ulty and researchers.”

 MINNESOTANS TAKE daunting weather forecasts in 
stride. Armed with shovels, jumper cables, insu-
lated boots, and heavy parkas, we stand toe-to-
toe with winter and never even blink—and we’re 
proud of it. 

We may be accustomed to daunting weather forecasts, but 
chilling news of the projected state budget shortfalls shocked us 
all. Governor Tim Pawlenty canceled more than 28 million in 
state spending—including 25 million in recurring funds to the 
University—to cope with a 356 million deficit this fiscal year. 
Those cuts were only the stinging prologue to an expected 4.23 

billion deficit through 2005.
In his proposed budget for 2004-05, 

the governor recommended cutting 209 
million in state support to the Univer-
sity—approximately 5 percent of the 
state’s biennial appropriation, the high-
est percentage reduction in University 
history. To put the amount into context, 
209 million represents the total amount 
of state support for IT, the College of Bio-
logical Sciences, and the College of Lib-
eral Arts for two years. The governor 
also requested that the University limit 
tuition increases to no more than 5 per-
cent and impose a two-year salary freeze 
on its employees. Higher education bills 
that call for somewhat smaller reductions 
have been approved in both the House 
and Senate.

Meeting a fiscal challenge of this mag-
nitude entails difficult, painful decisions. In keeping with our pri-
orities, we’ll work hard to protect IT’s core mission. To guard our 
investment in undergraduate education, we intend to maintain 
the current number of teaching assistants; however, many vacant 
faculty and staff positions will remain unfilled. Student-faculty 
ratios in IT already have risen because we eliminated 0 vacant 
faculty positions in response to this year’s cuts. If at all possible, 
we won’t resort to layoffs; the college has few extraneous staff. 
Additional tuition increases are almost inevitable.

Despite the current budget gloom, I remain optimistic about 
the future. I’m encouraged by your strong support for Campaign 

Minnesota, for example. As of April , 2003, IT has raised 50. 
million—nearly 94 percent—of its 60 million campaign goal. 
Gifts made through the campaign are long-term investments in 
the college that help us go beyond the limits of state funding, not 
replace it. Nearly all of these gifts are designated by their donors 
for a specific purpose, such as scholarships and fellowships. Your 
generosity is a strong vote of confidence in IT.

Best of all, I’m pleased to report that the University continues 
to attract record-setting levels of research funding. For the first 
time, University researchers secured over half a billion dollars in 
research funding in a single year—526.6 million in sponsored 
research funding for fiscal year 2002. Among University colleges, 
IT attracted 84.7 million in grants, second only to the Medical 
School. The federal government estimates that 39. jobs are cre-
ated in Minnesota for each  million in research funding that 
comes to the state.

Throughout this difficult process, we’ll look for opportunities 
to cut costs without sacrificing quality. You can help by offering 
us your suggestions and by adding your voice to the chorus of 
University advocates at the Capitol. 

Together we’ll weather this storm until the forecast improves, 
keeping our eyes on the horizon for the sun’s inevitable rise. 

REGENTS PROFESSOR H. TED DAVIS is dean of the Institute of Technology. You can 

reach him at 612-624-2006 or by email at info@it.umn.edu. 
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Although IT faces 

some difficult 

choices in the 

months ahead, 

the college’s 

long-term future 

remains bright.

Weathering the 
fiscal forecast

TECH DIGEST

U researchers earn high marks
Three recent reports 
underscore the strength 
and effectiveness of the 
University’s research 

SOUND BYTE : “The University of Minnesota is major 
league, and we don’t want to become a farm team.” 

—President Robert Bruininks, at a legislative budget hearing

EYES IN THE STORM
RESEARCHERS FROM the Univer-
sity’s Intelligent Vehicles Lab 
in the Center for Transportation 
Studies are trying to make driv-
ing a snowplow, a state patrol 
car, or even a bus a little easier 
during Minnesota snowstorms.

Researchers are using the 
global positioning system (GPS), 
a digital map database, obstacle 
detection radar, and a head-up 
display to give drivers a “virtual 
reality” representation of the 
road when driving conditions re-
duce visibility to near zero.

The GPS identifies a snow-
plow’s exact location and offers 
real-time mapping accuracy 
when combined with digital 
maps showing the location of 
road landscape markers such 
as lane boundaries, guard rails, 
and signs. The head-up display 
uses this information to make it 
possible for drivers to “see” the 
road even when their eyes can’t 
perceive it.

At the same time, the display 
depicts vehicles traveling in 
front of the plow as white or 
red boxes (depending on their 
proximity). These cues alert the 
driver and greatly reduce the 
chance of collisions.

To date, the Minnesota Depart-
ment of Transportation and the 
University have equipped four 
snowplows, one state patrol 
car, and one metro bus with this 
equipment.

U researchers shape a brighter future.

AGENTS OF INGENUITY
■ The University ranks among the top three public research univer-
sities in the U.S., according to a new University of Florida study.

■ The University ranks fourth among 142 colleges and universities 
in spinning off start-up companies.

■ University researchers secured a record $526.6 million in spon-
sored research funding for fiscal year 2002. 
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FOLLOWING A NATIONWIDE search, 
the University has named Mas-
soud Amin—area manager at the 
California-based Electric Power 

Research Insti-
tute (EPRI)—to 
lead the Center 
for the Develop-
ment of Techno-
logical Leadership 
(CDTL). Amin 

joined the University faculty as a 
professor of electrical and com-
puter engineering in March. 

At EPRI, a nonprofit consortium 
that searches for science- and 
technology-based solutions 
to global energy issues, Amin 
created programs that focused 
on national infrastructures for 
energy, transportation, communi-
cation, and banking and finance. 
Before joining EPRI in 1998, he 
held faculty and leadership posi-
tions at Washington University in 
St. Louis, Missouri.

Established in 1987, CDTL de-
livers graduate degree programs, 
short courses, and customized 
opportunities for technical pro-
fessionals, managers, and lead-
ers in high-tech industries. 

IMAGINE INFORMATION STORED on something only a 
hundredth the size of the next-generation computer 
chip—and made from nature’s own storage molecule, 
DNA. A team led by electrical and computer engineer-
ing professor Richard Kiehl has used the selective 

“stickiness” of DNA to construct a scaffolding for 
closely spaced nanoparticles that could exchange 
information on a scale of only 10 angstroms (an 
angstrom is one 10-billionth of a meter). The tech-
nique allows the assembly of components on a much 
smaller scale and with much greater precision than 
is possible with current manufacturing methods. 

In a standard silicon-based chip, information pro-
cessing is limited by the distance between units that 
store and share information. Using DNA crystals, re-
searchers can lay out devices that have very short 
interconnects, vastly increasing information capac-
ity and processing speed. DNA strands contain four 
chemical bases spaced every 3.4 angstroms, so in-
formation might even be stored on that small a scale, 
according to Kiehl.

“If nanoparticles are spaced even 20 angstroms 
apart on such a DNA crystal scaffolding, a chip could 
hold 10 trillion bits per square centimeter—that’s 
100 times as much information as in the 64-gigabit 
D-RAM memory projected for 2010,” he says. “Show-
ing how to assemble nanoscale components in peri-
odic arrangements [is] the first step toward this goal.” 

The team devised a DNA scaffolding for arrays of 

nanoparticles of gold, but the scaffolding could also 
hold arrays of carbon nanotubes or other molecules. 
Information could be stored as an electrical charge 
on certain nanoparticles or as the magnetic state of 
nanoparticles. To manufacture the scaffolding, the 
researchers took advantage of the fact that each 
base spontaneously pairs with, or “sticks to,” one of 
the other bases to form the familiar DNA double helix. 
The team synthesized four different two-dimension-
al “tiles” of DNA, each tile having an extension that 
sticks to the extension on another tile. Like self-as-
sembling jigsaw pieces, the tiles joined themselves 

into a flat crystal with a repeating pattern. One tile 
had a stretch of DNA that extended above the plane 
of the tile; to this the researchers anchored a spheri-
cal, 55-atom nanoparticle of gold. Under an elec-
tron microscope, the gold nanoparticles appeared 
as regular lines of bright spots. A regular pattern of 
nanoparticles is important in arranging them to pro-
cess or store information. Among the next steps for 
the researchers is to demonstrate that nanoparticles 
bound to the DNA crystals can function electrically. 

Results of the study, which was sponsored by the 
National Science Foundation, appeared in a recent is-
sue of the Journal of Nanoparticle Research.

‘Sticky’ DNA may boost 
computing power
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LAST WINTER a telescope designed by a University physicist gave 
an international team of scientists a spectacular glimpse of the 
infant universe. Associate Professor Shaul Hanany designed and 
built the 1.5-meter telescope for the ARCHEOPS (“ancient light”) ex-
periment, which measured the sky’s cosmic microwave background 
(CMB)—radiation left over from the big bang. The balloon-borne 
telescope, suspended 20 miles high over the Arctic, spun twice per 
minute and scanned 30 percent of the sky during its 19-hour flight.

The experiment yielded a remarkable snapshot of the universe 
when it was only 300,000 years old, before any stars or galaxies 
had formed. Back then the universe resembled a “soup” of electrons, 
protons, and radiation nearly as hot as the sun’s surface today. This 
mix emitted radiation with a wavelength about one micron in size, 
but as the universe expanded the radiation cooled and its wave-
length stretched to today’s millimeter range. ARCHEOPS’ data is es-
sential to measuring the form and volume of matter in the universe 
as well as the speed of the universe’s expansion.

“Scientists now have a tally of the total amount of matter and en-
ergy in the entire observable universe,” says Hanany. “Also, togeth-
er with other data, ARCHEOPS indicates that 95 percent of all matter 
is in a form that has not been identified. That is, it is not the ordi-
nary protons, electrons, and neutrons that make up stars, planets, 
and everything we see around us.”

Alain Benoit of the Center for Very Low Temperature Research in 
Grenoble, France, led the ARCHEOPS experiment, which brought to-
gether researchers from France, Italy, the United Kingdom, and the 
United States.

AFTER MONTHS of vigorous public 
debate, University regents voted 
7–2 to approve the purchase of 
viewing time on the most powerful 
telescope on Earth, now under con-
struction on Mount Graham, near 
Safford, Arizona. The decision drew 
protests from American Indian 
groups, who oppose the project 
because traditional Apaches in Ari-
zona consider the mountain sacred.

The October 11 vote followed 
a 10-month assessment of the 
issues surrounding the Large Bin-
ocular Telescope (LBT) project, in-
cluding consultation with American 
Indians in Minnesota and Arizona. 
The University’s involvement was 
contingent upon receiving a writ-
ten commitment from the project’s 
principal partner, the University of 
Arizona, to develop a fair and neu-

tral process for resolving disputes 
over the Apaches’ access to the 
mountain. The project would have 
moved forward regardless of the 
University’s involvement.

Among other moves, participat-
ing institutions will create a cultur-
al advisory committee to guide on-
going activities on the mountain. 

President Robert Bruininks, who 
as interim president recommended 
the University’s participation, says 
the LBT represents a unique oppor-
tunity for University researchers, 
who have sought viewing time on 
a large telescope for two decades. 

Scheduled to be operational in 

2004, the telescope is being built 
on federal lands on Mount Graham, 
home to two existing telescopes. 

Although the 16-story facility 
is visible from below, the entire 
site comprises 8.6 acres of the 
200,000-acre mountain and is not 
located on the mountain’s topmost 
peak. The site was selected more 
than a decade ago on the basis of 
astronomical considerations. No 
American Indian lands are being 
used for the project. 

Data collected by the telescope 
will be used to research the origins 

of the universe, dark matter, qua-
sars, black holes, and star for-

mation. University astrono-
mers will bring expertise in 
infrared instrumentation 
to the project. 

The University’s par-
ticipation in the project is 

supported by a $5 million 
commitment from Hubbard 

Broadcasting. 

New telescope 
project wins U 
approval Illuminating the infant universe

IT’S GROUNDBREAKING Materials 
Research Science and Engineering 
Center (MRSEC) has earned a six-
year, $14.8 million renewal from 

the National Science Foundation (NSF). One of the most respected 
programs of its kind, the center brings together researchers 
from seven disciplines to study the composition, structure, and 
properties of three types of advanced materials: microstructured 
polymers, crystalline organic semiconductors, and magnetic het-
erostructures. In addition to its research mission, MRSEC provides 
opportunities for University students and for students attending 
historically black institutions, tribal colleges, and other four-year 
schools. The center was established by NSF in 1998.

NSF renews $14.8M 
materials center

THE SPECTACULAR AURORA borealis 
displays that light up northern 
night skies could be powered by 
a gigantic “Slinky” effect in Earth’s 
magnetic field lines, according to 
University researchers. 

Auroras are powered by solar 
winds that sweep by Earth, stretch-
ing some of the planet’s magnetic 
field lines into space on the night 
side of the planet. The stretching 
energizes this part of the magnetic 
field until it suddenly “snaps” away 
from the solar wind and reconnects 
with Earth, a process that sends 
waves undulating through the 

magnetic field like spring toys. 
These waves can pass energy to 

electrons, accelerating them along 
the magnetic field lines toward 
Earth. When the electrons hit at-
oms in the atmosphere, the atoms 
become excited and produce the 
colors of the aurora. The exact color 
depends on how deeply the elec-
trons penetrate the atmosphere 
and which atoms they excite.

Using electric and magnetic field 
data and satellite images, the re-
searchers showed that energy from 
such waves is sufficient to power 
auroras and that statistically the 

waves occur in the same locations 
as auroras—in a ring around the 
poles.

 “We don’t know exactly what 
wiggles the field lines, but similar 
processes could explain the heat-
ing of the solar corona [the sun’s 
atmosphere], the release of energy 
during solar flares, and the accel-
eration of the solar wind [a stream 
of charged particles from the sun],” 
says physics associate professor 
John Wygant, who conducted the 
study with lead researcher Andreas 
Keiling (Physics Ph.D. ’01), phys-
ics professor Cynthia Cattell, and 
scientists from several other insti-
tutions.

‘Slinky’ effect may power auroras

SYSTEMS EXPERT  
DIRECTS CDTL

ARCHEOPS takes flight

The Large Binocular Telescope is 
being built on Mount Graham in Ari-
zona (above). Each of its twin mir-
rors measures 27 feet in diameter.

Rows of gold 
nanoparticles

DNA 
crystal  

scaffolding

50 nm
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SILICON NANOSPHERES are among the hardest 
known materials, ranking between the con-
ventional hardness of sapphire and diamond, 
according to a recent study led by chemical 
engineering and materials science professor 
William Gerberich.

Gerberich’s research team made the first-ever 
mechanical measurements on individual sili-
con nanospheres, which proved to be up to four 
times harder than typical silicon. The study sug-
gests that other materials at the nanoscale also 
may have vastly improved mechanical proper-
ties. The ability to measure these properties 
may eventually help scientists design low-cost 
superhard materials from nanoscale building 
blocks, says Gerberich. 

Such nanospheres might find early applica-
tions in rugged components of microelectro- 

mechanical systems. To produce a small 
gear, for example, the shape could 

be etched into a silicon wa-
fer and filled with a 

composite includ-
ing silicon 

carbide or 
silicon 

nitride nanospheres. The surrounding silicon 
could then be selectively etched away.

To make the measurements, the team first de-
vised a method for producing defect-free silicon 
nanospheres. (Defects in the spheres reduce 
the hardness by acting as sites for flow or frac-
ture.) The researchers then measured hardness 
by squeezing individual particles between a dia-
mond-tipped probe and the sapphire. The small-
er the sphere, the harder it was. 

“This is the first time that a measurement of 
mechanical, rather than electromagnetic, prop-
erties of nanoparticles has been made, which 
we can now compare to the results of simula-
tions,” says Gerberich. “Mechanical properties of 
materials at this scale are much more difficult 
to simulate than electromagnetic properties.” 

A silicon sphere with a 40-nanometer diam-
eter has approximately 40 million atoms. The 
spheres measured in the study were composed 
of five million to 600 million atoms. Preliminary 
computer simulations conducted at Los Ala-
mos National Laboratory seem to support the 
research.

“Better designs for these sorts of nanocom-
posites will be based on a better understanding 
of what goes into them,” Gerberich says. “These 
measurements make it possible to pursue a bot-
tom-up approach to materials design from a me-

chanical perspective.”

PROFESSOR LARRY GRAY is accus-
tomed to seeing the big picture—a 
skill that will serve him well in his 
new post as chair of the School of 
Mathematics. Gray will succeed 
Professor Naresh Jain as depart-
ment head July 1.

 The department’s director of 
undergraduate studies since 
1999, Gray oversees the math in-
struction of thousands of under-
graduates each year. “Math has a 
big impact on lots of fields, and 

University-wide our department 
teaches 6,000 to 7,000 students 
each semester,” he says.

Gray served on the 80-mem-
ber Minnesota Academic Stan-
dards Committee that produced a 
framework for revising state K-12 
standards in mathematics, read-
ing, and English. Appointed in 
March by Minnesota education 
commissioner Cheri Pierson Yecke, 
the committee—parents, teach-
ers, business leaders, and rep-

resentatives from higher educa-
tion—wrote and revised a draft of 
standards that incorporated sug-
gestions from the public. Besides 
serving on subcommittees that 
wrote the initial drafts of stan-
dards for grades 6-8 and for high 
school, Gray was also on commit-
tee responsible for the final ver-
sion of the entire math standards 
document.

Gray received a Ph.D. in math-
ematics from Cornell University 
in 1977 and joined the Minnesota 
faculty later that year. His areas of 
expertise include probability the-
ory, Markov processes, and inter-
acting particle systems. He’s cur-
rently studying the mathematics 
of traffic jams, an area that’s also 

related to problems 
in condensed-mat-
ter physics and In-
ternet traffic. He 
is coauthor of the 
graduate-level text 
A Modern Approach 

to Probability Theory, written with 
his mathematics colleague, Pro-
fessor Bert Fristedt. 

Budget issues promise to be 
among the most difficult chal-
lenges awaiting Gray when he as-
sumes his new responsibilities. 

“It’s a tough time to be in a lead-
ership position, but I know that IT 
values our department and what it 
does,” he says. “We’ll need to take 
a fresh look at how we do things to 
find solutions.”

Gray to lead mathematics Gray
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Nanospheres: A gem of a discovery Foufoula-Georgiou elected to 
European Academy of Sciences
DISTINGUISHED MCKNIGHT University 
Professor Efi Foufoula-Georgiou has been 
elected to the European Academy of Sci-
ences, one of the highest honors accorded 
a researcher or engineer. Academy mem-
bers are elected on the basis of their distin-
guished and unique contributions to mod-
ern science and technology and for their 
role in promoting international scientific 
and technological collaboration. A professor 
of civil engineering, Foufoula-Georgiou is 
an expert in the stochastic modeling of sur-
face and subsurface hydrologic processes 
and systems. For more on her research, 
turn to page 28. 

Three more IT students awarded 
prestigious Goldwater Scholarships 
FOR THE THIRD YEAR in a row, three Univer-
sity students have won Barry M. Goldwater 
Scholarships. The three—honors students 
Derek Lee (physics and mathematics), 
Emily Que (chemistry), and Matt Ras-
mussen (mathematics and computer 
science)—were selected on the basis of 
academic merit from among sophomores 
and juniors in mathematics, science, and 
engineering. Candidates for the scholar-
ship—the premier undergraduate award in 
these disciplines—are nominated by the 
faculties of colleges nationwide. CO
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HIGH ATOP HAWAII’S Mauna Kea, the Frederick 
C. Gillett Gemini Telescope probes the heavens, 
exposing fiery tempests in deceptively tranquil 
skies. The observatory’s infrared sensors reveal 
a panoply of emerging stars and distant galax-
ies, ethereal landmarks otherwise shrouded in a 
murky veil of dust and gas. 

While the Gillett telescope scans the north-
ern skies, its twin—known simply as Gemini 
South—looks skyward from atop Cerro Pachón 
in Chile. Each telescope has a main mirror more 
than 26 feet in diameter; together they can 
scrutinize the entire celestial sphere. 

University alumnus Fred 
Gillett (Physics ’60, Ph.D. ’66) 
helped open this breathtaking 
window to the skies. An infra-
red astronomy pioneer whose 
career spanned four decades, 
Gillett championed the Gemini 

project and helped design its instrumentation. 
He died in April 2001, shortly after work on the 
first telescope—then known as Gemini North—
was completed. The facility was renamed in his 
honor last year.

At the University, Gillett studied under re-
nowned physicist Ed Ney. In the 1970s, Gillett 

and eight other scientists proposed and devel-
oped NASA’s groundbreaking Infrared Astrono-
my Satellite (IRAS), a 24-inch telescope fitted 
with four different types of infrared detectors.

While analyzing data sent back by IRAS after 
its launch in 1983, Gillett and colleague George 
Aumann detected a ring of particles around the 
star Vega. This discovery, known as the Vega 
Phenomenon, was the first observational con-
firmation that planets could exist around stars 
other than our sun.

For his work with IRAS, Gillett won NASA’s Ex-
ceptional Scientific Achievement Medal. Later 
in the 1980s he worked to develop the space 
agency’s infrared astronomy program and led 
a National Academy of Sciences committee 
charged with setting scientific priorities for the 
field. That effort led to the development of Gem-
ini Observatory.

In November 2002, Gillett’s family, friends, 
and colleagues gathered in Hawaii for the cer-
emony to rename the facility. 

“Our family is honored to have Fred recog-
nized this way,” said Gillett’s widow, Marian. 

“The naming of the telescope, which always 
looks up at the stars, just as Fred did all his life, 
is a very appropriate way to remember him.” 

A BEACON IN THE SKY

IT honors outstanding 
students, scholars 
EACH SPRING, IT and the University pause to 
savor the year’s achievements and to honor 
the exceptional educators, researchers, ad-
visors, and students among us. 

FACULTY AWARDS

Horace T. Morse/University of Minnesota Alumni 
Association Award for Outstanding Contributions to 
Undergraduate Education
■ Thomas Chase (mechanical engineering) 
■ Kent Mann (chemistry)

C. Edward Bowers Faculty Teaching Award
■ James Kakalios (physics)

Award for Outstanding Contributions to Postbacca-
laureate, Graduate, and Professional Education
■ Christian Teyssier (geology and geophysics)

McKnight Land-Grant Professor
■ Tian-Jun Li (mathematics)
■ Krishnan Mahesh (aerospace engineering and 
mechanics)
■ Fernando Porté-Agel (civil engineering)

Distinguished McKnight University Professor
■ �����topher ������ ��������ry�
■ Victor Reiner (mathematics)

George W. Taylor Career Development Award
■ Mohamed-Slim Alouini (aerospace engineering and 
mechanics)

George W. Taylor/IT Alumni Society 
Distinguished Teaching Award
■ Louis Pignolet (chemistry)

George W. Taylor Distinguished Research Award
■ Gary Balas (aerospace engineering and mechanics)

George W. Taylor Distinguished Service Award
■ Arthur Erdman (mechanical engineering)

STUDENT AWARDS

John Bowers Excellence in  
Teaching Assistance Award 
■ Todd Wittman (mathematics)

Paul Cartwright/IT Alumni Society 
Outstanding Student Service Award
■ John McKeen (chemical engineering, electrical 
engineering)

Student Commencement Speaker
■ Richard Johnson (aerospace engineering and 
mechanics)

UNIVERSITY AWARDS

Outstanding Alumni Achievement Award
■ John Moorhead (ME ’42)
■ Leo (Jack) Thomas (ChemE ’58)
■ Thomas Winter (Geology ’58, M.S. ’61, Hydrology 
Ph.D. ’76)

Honorary Doctorate
■ Zenon Mroz, Institute of Fundamental 
Technological Research, Polish Academy of Sciences

A $700 MILLION INVESTMENT was at stake when astronomy 
professor Robert Gehrz and colleagues tested the optical per-
formance of mirrors on NASA’s Space Infrared Telescope Facility 
(SIRTF) before its launch. When SIRTF reaches orbit around the 
sun later this spring, they’ll start snapping pictures to deter-
mine if the optics are in focus. If not, the team must make the 
adjustments “blind.” Gehrz and other University astronomers 
will get 100 hours of viewing time on the telescope during its 
first year of operation. “SIRTF is 1,000 times more powerful than 
any [other infrared] telescope,” says Gehrz. “It’s going to see 
phenomena that we haven’t even conceived of.”

NASA, Gehrz focus on infrared astronomy

Gillett
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WHEN ROBERTA HUMPHREYS ARRIVED 
at the University in 972, the newly hired 
28-year-old assistant professor of astron-
omy was, as she recalls, “the fifth and 
youngest woman faculty member in IT.”

Over the next 30 years, Humphreys 
rose to the rank of full professor, received 
recognition for her research in astrophys-
ics, and set a college milestone by becom-
ing the first woman to be named an IT 
Distinguished Professor. Active in faculty 
governance, she served on the Faculty 
Consultative Committee for four years 
and as vice-chair of the University Senate 
for two years. In August 2002 she assumed 
a half-time appointment as IT’s associate 
dean for academic affairs.

During that same period, the number 
of female faculty in IT increased to 33 out 
of nearly 400 tenured and tenure-track 
positions—a substantial jump, to be sure, 
but still not a ratio that would cause stu-
dents, faculty, and staff to take the pres-
ence of women scientists and engineers 
for granted.

Although women in IT still run the 
risk of feeling somewhat isolated in 
mostly-male departments, Humphreys 
believes that overall much has improved 
for women in science during those three 
decades.

One change is very clear. Humphreys 
herself is now in a position to remedy the 
situation even further.

Among her responsibilities as associ-
ate dean is managing the college’s Pro-
gram for Women. “I want to create an 
environment [in which] women faculty, 
postdocs, and students get to know each 
other and to encourage interactions,” she 
says, adding that networking is crucial for 
academic women. 

Shortly after assuming her new posi-
tion, she began meeting with IT women 
in small groups. “I just wanted to get ac-
quainted with them [and] find out [their] 
issues and concerns,” she explains.

In the months ahead, she will continue 
the meetings—but with a twist. “I’d like to 
mix women from different departments 

Through her example and advocacy, Associate Dean  
Roberta Humphreys inspires a new generation of women in IT
B Y  J U D Y  W O O D W A R D  

STARS
REACHING 
FOR THE

and from all levels of faculty,” she says.
She also plans to sponsor a retreat for 

IT women faculty at the end of spring se-
mester. By then, she hopes, group mem-
bers will know each other’s concerns fairly 
well and “we’ll be able to formulate where 
we go from here.”

She also hopes to establish special 
funds to augment hiring possibilities 
within IT. “The University needs to make 
hiring and retention of female faculty in IT 
of sufficient priority that it will create op-
portunities within individual departments, 
as it does for minorities,” she says.

Another new program is already in 
place. “I’ve established a lecture series for 
distinguished women scientists and engi-
neers,” says Humphreys. “They’re invited 
to speak at a regular departmental collo-
quium [in their academic specialty], but 
then we arrange for them to stay for an ex-
tra day or two to interact with students.”

She hopes the eminent visitors will be 

role models for students who may be at a 
critical juncture in their choice of careers. 
Informal discussions will give students a 
chance to hear women scientists describe 
their full, well-balanced lives in a natural 
setting. As Humphreys puts it, “They’ll 
show the students that ‘Yes, I’ve had a life 
in science, but I’ve also had a life!’ I want 
to get that image in front of undergrads 
and graduate students.”

It’s a reality that Humphreys lives ev-
ery day. Married to astronomy professor 
Kris Davidson, she is the mother of a col-
lege-age son, who is one of the reasons she 
feels hopeful about the future of women 
in science. 

“Young men are much more tolerant 
now [of girls who excel in math and sci-
ence],” she says. “My own son doesn’t see 
anything strange in smart girls.”

As Humphreys can testify, it wasn’t 

As a teenager, Humphreys told her 
high school advisor that she  
wanted to get a Ph.D. 

“He laughed and said  
maybe I could become a 
high school teacher.”
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■ Quilting Together a Profes-
sional Life in Science: Dr. Geri 
Richmond, Richard M. and Patricia 
H. Noyes Distinguished Professor, 
Department of Chemistry, Materi-
als Science Institute, University 
of Oregon

A gifted researcher and educa-
tor, Richmond received a bach-
elor’s degree in chemistry from 
Kansas State University and a 
Ph.D. in physical chemistry from 
the University of California-Berke-
ley. Her research focuses on the 
development and application of 
state-of-the-art lasers to study in-
terfacial structure and dynamics. 

Richmond’s teaching interests 
include the development of cours-
es in science literacy for nonsci-
entists, introductory undergradu-
ate courses in chemistry, and 
programs designed to educate 
the public on science and related 
issues. She cofounded the Com-
mittee on the Advancement of 

Women Chemists 
(COACh), which 
works to over-
come institutional 
barriers facing 
women scientists 
and to help them 

achieve their full potential.
Active in many professional 

organizations, Richmond also is 
a member of the Chemical Sci-
ence Roundtable of the National 
Academy of Sciences; chair of the 
Basic Energy Sciences Advisory 
Committee, Department of Energy; 
member of the Chemical and Engi-
neering News Advisory Board; and 
member of the Oregon State Board 
of Higher Education. 

Richmond presented her lecture 
on April 10. Her appearance was 
cosponsored by the Department 
of Chemistry. 

■ Ocean Exploration: Dr. Marcia 
McNutt, president and CEO, Mon-

terey Bay Aquarium Research 
Institute; past president, American 
Geophysical Union

McNutt heads the Monterey 
Bay Aquarium Research Institute 
(MBARI), a research laboratory 
funded by the Packard Foundation 
to develop and exploit new tech-
nology for ocean exploration. Lo-
cated in Moss Landing, California, 
MBARI designs and builds new 
tethered and autonomous under-
water vehicles and in situ sensor 
packages for sampling the ocean 
and its inhabitants. 

Born and raised in Minneapolis, 
McNutt received a B.A. in phys-
ics, summa cum laude, Phi Beta 
Kappa, from Colorado College. She 
studied geophysics at Scripps In-
stitution of Oceanography, where 
she earned a Ph.D. in earth sci-
ences. She spent three years with 
the U.S. Geological Survey working 
on the problem of earthquake pre-
diction and then joined the faculty 

at Massachusetts 
Institute of Tech-
nology (MIT). 

During her 15 
years at MIT, where 
she was appointed 
Griswold Professor 

of Geophysics, she also served as 
director of the Joint Program in 
Oceanography and Applied Ocean 
Science and Engineering, a coop-
erative graduate program between 
MIT and Woods Hole Oceanographic 
Institution.

Her principal research involves 
the use of marine geophysical 
data to study the physical prop-
erties of the earth between the 
oceans. Her research is both theo-
retical and field-based, using data 
she has collected on nearly two 
dozen oceanographic expeditions.

McNutt will speak on May 8 at 
3:30 p.m. in 110 Pillsbury Hall. For 
more information: 612-624-1333 
or kress004@umn.edu. ■

always that way. When she was growing 
up in Indianapolis in the 940s and 950s, 
smart girls were definitely not encouraged 
to make the most of their abilities. As a 
teenager, Humphreys told her high school 
advisor that she wanted to get a Ph.D. “He 
laughed and said maybe I could become a 
high school teacher,” she recalls.

He’s also responsible for the fact that 
she never learned to type. “At the time, I 
was advised to take typing so that I could 
be someone’s scientific assistant,” she ex-
plains. Instead she vowed that typing was 
the one subject she would never study.

Even well into her career she didn’t find 
herself in an atmosphere of perfect equal-
ity. During her early days at the University, 
a former department chair (long since de-
parted from Minnesota) warned her, “Well, 
Roberta, you can’t expect to get the same 
salary raises as men.”

She’s ignored such negative messages 
most of her life, ever since a memorable 
family trip to Chicago awakened two life-
long intellectual passions. “I was five or 
six,” she recounts, “and we got up very 
early to drive from Indianapolis to Chi-
cago. I remember looking out the window, 
seeing this really bright thing!” 

Her father explained that she was look-
ing at the planet Venus and then followed 

up this brief astronomy lesson with visits 
to the Chicago Planetarium and the Field 
Museum of Natural History, where the 
family viewed the museum’s collection of 
Egyptian mummies.

“My two loves—archaeology and as-
tronomy—were formed on that trip,” she 
reports. “Much later, I had to pick a ma-
jor [as an undergraduate at Indiana Uni-
versity]. There was no archaeology major 
at Indiana, so astronomy was next on the 
list. If archaeology had been there, I don’t 
know what would have happened.”

Archaeology’s loss is astronomy’s 

gain—specifically, observational stellar 
astrophysics with an emphasis on stellar 
evolution and stellar populations. Hum-
phreys is best known for her work on the 
most massive and luminous known stars. 
Highly unstable, these stars end their 
very short lives dramatically with high 
mass-loss events, eventually exploding as 
supernovae.

In addition to being named an IT Dis-
tinguished Professor in 200, she received 
the prestigious Alexander von Humboldt 
Senior Scientist Award in 988 and the 
college’s George W. Taylor Award for Dis-
tinguished Research in 985.

As a working observational astronomer, 
Humphreys worries about what will hap-
pen when her generation of scientists and 
engineers begins to retire. The number of 
women choosing majors in the physical 
sciences has leveled off in recent years, but 
she regards this trend as part of a larger 
problem. American-born men and women 
alike are passing up careers in science and 
engineering in favor of other professions 
including law, medicine, and business.

“It’s a serious long-term problem for our 
country because our [position of] leader-
ship has come from advanced science and 
technology,” she says.

Asked for the advice she’d give to 
a young woman interested in science, 
Humphreys’ response is unequivocal. 

“The barriers are coming down—the 
world’s changed,” she says. “Science still 
does demand personal sacrifice, like any 
profession, but if you’re really interested, 
then do it!” ■

MANY ALUMNI PAY TRIBUTE to their 
favorite professors, but Jeffrey 
Larsen (Astrophysics Ph.D. ’96) 
honored Humphreys, his former 
advisor and mentor, in a way that 
is out of this world. 

Larsen, a research specialist 
with the Spacewatch program at 
the University of Arizona, discov-
ered Asteroid 10172 in March 
1995, when he was a University 
graduate student. The asteroid, 

three to eight miles in diameter, or-
bits the sun in the asteroid belt be-
tween Mars and Jupiter, about 260 
million miles from the sun.

Larsen was entitled to choose 
a name for his discovery, but the 
Small Bodies Naming Committee—
an international group charged 
with naming asteroids and similar 
astronomical bodies—required 
that he choose a worthy eponym. 

There was no question who fit 

the bill, says Larsen. “The first 
name I chose had to be Roberta’s. 
She was a fantastic advisor and 
helped me through a lot.” 

Humphreys taught him many 
of the skills he brought to his ca-
reer in Tucson, Larsen adds. “She 
taught me things you don’t pick up 
from a textbook, which is about 80 
percent of what a research astron-
omer has to do. For this I owe her 
far more than a chunk of rock float-

ing around the sun.”
After the committee approved 

the name in November 2000, Lars-
en surprised Humphreys with the 
news. 

“It’s very generous of a former 
graduate student to acknowledge a 
professor in this way,” says Hum-
phreys. Only one other University 
faculty member has a celestial 
namesake, she adds. “It’s a real 
honor.” ■

A HEAVENLY TRIBUTE TO HUMPHREYS

OVER THE PAST 30 YEARS, women entered the job 
market in record numbers, radically transforming 
workforce demographics. Unlike previous genera-
tions, today’s young workers grew up with a more 
diverse set of role models to emulate. 

For female students contemplating a career in 
science or engineering, however, role models still 
can be hard to come by. That’s what prompted IT 
associate dean Roberta Humphreys to establish 
the IT Distinguished Women Scientists and Engi-
neers Speakers Program last fall. 

Humphreys believes it’s vital for the entire com-
munity—but especially for young women—to 
meet notable women scientists and engineers 
who are advancing their respective fields. The 
speakers program brings high-achieving women to 
campus where they participate in various events 
held over the course of several days. 

In addition to the program lecture, departmen-
tal colloquia, and other presentations, the visits 
include social events and activities that give stu-
dents a chance to talk informally with the guest 

speaker. These casual conversations can help fe-
male students understand that a distinguished 
career in science or engineering is fully compat-
ible with a rich, full life. Ultimately, Humphreys 
says, the program’s goal is to offer women hope, 
encouragement, and inspiration.

The series’ first lecturers included renowned 
scientist Mildred Dresselhaus, widely known as 
a leader in promoting opportunities for women in 
science and engineering. In 1973 she received a 
Carnegie Foundation grant to encourage women’s 
study of traditionally male-dominated fields, such 
as physics. Dresselhaus, an Institute Professor of 
Electrical Engineering at Massachusetts Institute 
of Technology and 1990 winner of the National 
Medal of Science, discussed her research in nano-
technology and offered perspectives on the chal-
lenges facing female scientists and engineers.

The IT Distinguished Women Scientists and En-
gineers Speakers Program is free and open to the 
public. For more information see www.it.umn.edu/
women. ■

American students are passing up careers in science and engineering 
in favor of other professions, laments Humphreys. “It’s a serious 
long-term problem for our country because our [position of] 
leadership has come from advanced science and technology.”

ROLE MODELS OFFER WORDS TO LEAD BY

Trailblazing scientist Mildred Dresselhaus  
addressed a packed auditorium in December.

IT Distinguished Women Scientists and Engineers Speakers Program: Spring 2003
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THIRTY-NINE YEARS AFTER CONGRESS PASSED TITLE VII 
of the Civil Rights Act of 964, one field remains almost as solidly male as it was 
in the days of slide rules and pocket protectors.

Long after women carved out substantial territory for themselves in historically 
male-dominated fields like medicine, law, and architecture, engineering remains 
largely a guy thing. According to U.S. Census data, women now account for slightly 
more than 0 percent of all working engineers. 

Dismal as that statistic may be, it represents progress. In 966, the first year such 
records were kept, women earned so few engineering degrees that from a statisti-
cal perspective they didn’t even exist.

Even today, female engineering undergraduates represent only about 20 per-
cent of the total. Among electrical engineering students, women are especially rare; 
many classes in that discipline include no more than a handful of female students. 
Regardless of the friendliness of her male classmates and the academic excellence 
of the classes themselves, being “the only girl” is an experience that can leave a 
woman feeling isolated and unsure that engineering is the right choice after all.

That’s where the Society of Women Engineers (SWE) steps in. Founded in 950, 
SWE offers support, guidance, and recognition to female engineers and engineer-
ing students. Members of the educational nonprofit service organization—7,000 

C H A N G I N G  T H E

O F  E N G I N E E R I N G

The Society of Women Engineers  
dispels the notion that engineering is a guy thing

B Y  J U D Y  W O O D W A R D

SWE copresidents Laura Marsden (left) 
and Charlene Knealing are preparing for 
careers as engineers and leaders.
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nationwide—include professionals, graduate students, under-
grads, and men. 

The University’s SWE chapter was founded during the early 
970s. Many of its 38 members, most of whom are undergradu-
ates, simply use the organization as a way to find study partners 
and relaxation in the group’s Lind Hall lounge. But SWE also 
offers opportunities like mentoring programs and service proj-
ects.

For 27 years the student section has cosponsored the annual IT 
Career Fair. The event—the largest career fair held on campus—
attracts more than 00 companies and 2,000 students each fall.

Another important activity is Technically Speaking, a daylong 
event targeted at girls in junior and senior high school. “Each 
year about 5 to 25 girls participate,” says SWE copresident Laura 
Marsden, a computer science senior. “We take them to campus 
and show them what a day in IT is like.”

Technically Speaking and other SWE outreach activities com-
bat the notion that engineering is somehow geeky. Says Marsden, 

“It’s cool to be a doctor—look at [TV’s] ‘ER.’ But [female engineers] 
still deal with the traditional stereotype of the Big Geek. Things 
have changed, but gender roles still play a part. It’s really attrac-
tive for men to be smart, but girls are still encouraged to play 
down the smarts.”

As a group, preteen girls are especially susceptible to peer in-
fluence and the pressure to conform. That vulnerability can limit 
their future career options if girls avoid the challenging math and 
science classes that prepare them for college-level engineering 
and technical programs. 

Astronomy professor Roberta Humphreys, IT’s associate dean 
for academic affairs, notes that some of the difficulty in recruiting 
female engineering students is beyond the University’s control.

“There’s the issue of the K-2 pipeline [of having students ready 
for science and engineering classes],” she says. “Girls do respond 
to peer pressure. The University can provide opportunity, encour-
agement, and support, but we can’t solve all of society’s gender 
issues.”

Recruitment isn’t the only issue that concerns Humphreys. 
“When I talk to women graduate students,” she says, “they often 
complain that they don’t know anybody. There’s a strong culture 
of isolation in [technical fields]. Until the numbers of women 

ELECTRICAL ENGINEERING junior 
Jessie Yan has so few female 
classmates that she can count 
most of them on the fingers of 
one hand. “It’s very rare to see 
another girl in my classes,” she 
says. 

Yan, who attends the Univer-
sity on a full scholarship, re-
fuses to be daunted by a major 
that has a reputation for being 
both demanding and extremely 
male-dominated. “All the men in 
IT think it’s hard for girls to make 
it, but it’s hard for both sexes to 
make it through E.E.,” she says.

Rising to life’s challenges is 
nothing new for Yan, who grew 
up in Beijing and didn’t start 
learning English until she ar-
rived in the U.S. at age 12. 

Like many other women in 
her field, Yan’s interest in the 
subject began at her father’s 
circuit board. “My dad is an 
electrical engineer,” she points 
out. “I always looked up to him. I 
thought what he does—building 
circuits—was interesting. He’s 
always working on stuff, build-
ing stuff. He can fix anything. I 
was always amazed as a little 
kid.”

Getting ready to follow in her 
father’s footsteps requires end-
less hours of study. Of her major 
Yan says, “It’s very competitive, 
and getting good grades is get-

ting harder [as she goes on to 
more advanced upper division 
classes]. There’s a lot of stress if 
you’re not relaxed about it.”

Although electrical engineer-
ing is very demanding, Yan 
doesn’t believe her gender 
places her at a disadvantage. “I 
can’t tell a difference in the way 
the professors treat me and 
the guys,” she says. “[Many] 
women may not like engineer-
ing, but [those who do] are defi-
nitely not handicapped [in it.]”

Yan likes engineering so 
much that she’s planning to 
enter graduate school, although 
she hasn’t yet decided which 
of her interests she’ll pursue. 
Whatever it may be, she says, “I 
really want to learn it in depth. I 
want to learn something and be 
really good at it.”

Yan’s father lives in Beijing, 
too far away to be of help when 
she gets stuck on an occasional 
problem set, but he follows her 
progress with interest. “He’s 
happy and really wants to be 
involved and help me decide 
about my future,” she says.

She offers succinct advice 
for high school girls who might 
be considering an engineering 
career: “If you like the stuff, go 
for it. But don’t do it if you don’t 
like it. It’s such a huge commit-
ment.” ■

rise to a certain percentage, we’ll always have a problem retain-
ing them.”

LuAnn Nelson (Mechanical ’94) says that membership in 
SWE helped her combat that sense of isolation. Nelson—in her 
late twenties, employed, and married with small children—was 
a remarkably atypical student when she entered the University 
in the 980s. Over the next 4 years, she squeezed her education 
into the remnants of time left over from her family and work re-
sponsibilities. When Nelson began her studies, her children were 
preschoolers; by the time she graduated, they were ready to enroll 
in college themselves.

Now employed as a manager with a local Fortune 500 company, 
Nelson says SWE helped her feel comfortable at the University. 
While serving as the organization’s student publicity director, she 
acquired valuable experience in the “practical side of the business” 
when she met invited speakers from local companies.

 She recalls being surprised by the lack of female students in 
her University classes. “I looked around and [asked] myself, ‘Why 
aren’t more women doing this?’” she says. Now, as a working pro-
fessional and mentor, she actively encourages young women to 
pursue technical studies. 

One young woman who heard Nelson’s message is her niece, 
Candace Pederson (Electrical ’02), 
whose childhood role model was 
her Aunt LuAnn. Now an engineer 
with IBM, Pederson was president 
of the University’s SWE chapter 
during her senior year. She credits 
the organization with giving her a 
head start in learning the nontech-
nical aspects of the workplace.

“SWE taught me how to network,” 
says Pederson. “It gave me an op-
portunity to meet people [and to 
acquire] leadership experience. In 
the beginning it was such a dra-
ma to speak in public and lead a 
[SWE] meeting. I didn’t know then 
how much public speaking I would 
have to do [on the job].”

IT Career Services director Sha-
ron Kurtt loves to hear testimonials 
like those of Pederson and Nelson. 
As SWE’s student section counselor 
and advisor, Kurtt believes that more women should consider the 
advantages of an engineering career. Entry-level engineering sala-
ries, which can reach the mid-50s, are higher than in any other 
undergraduate major, she says. 

More importantly, she adds, “engineering allows you to do 
something significant. It’s a way to use your intellect and make 
a difference.”

A member for nearly 0 years, Kurtt considers SWE to be the 
ultimate women’s organization. “Gloria Steinem should have been 
an engineer—she’s smart enough,” she says. “At SWE we’ve been 
fighting the fight long before they even called it feminism.” ■

FOR MORE INFORMATION VISIT WWW.TC.UMN.EDU/~SWE.

“It’s cool to be a 
doctor—look at 
[TV’s] ‘ER.’ But 
[female engineers] 
still deal with 
the traditional 
stereotype of 
the Big Geek. It’s 
really attractive for 
men to be smart, 
but girls are still 
encouraged to play 
down the smarts.”

EQUAL TO THE TASK
Jessie Yan takes the rigors of engineering in stride

SWE outreach events like Technically  
Speaking bring high school girls to campus 
to explore opportunities in engineering.

Society of Women Engineers
■ SWE is a nonprofit educational service organization that encour-
ages women to achieve their full potential as engineers and lead-
ers.

■ Founded in 1950, SWE has 98 professional sections and 300 
student sections nationwide. Its membership totals more than 
17,000.

■ Anyone who supports SWE’s objectives can apply for member-
ship. Membership was opened to men in 1976.

■ SWE has members in every state and in more than 20 foreign 
countries and U.S. military locations overseas.

■ SWE awards more than $200,000 in scholarships annually. 
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slapstick
IMAGINE THE MARX BROTHERS AS PHYSICISTS.
Picture the antic physical timing of four veteran circus performers who know each 

other’s stuff so well that they ad-lib just to keep from getting bored. Their wise-guy 

patter never falters, even as their slapstick double takes and well-rehearsed prat-

falls attract most of the attention. ■ Eggs whiz across the stage, one guy unexpect-

edly drops from a height of 20 feet, another guy careens backwards in a whoosh 

of escaping smoke as the fire extinguisher he grips between his knees suddenly 

erupts. There aren’t any rubber chickens falling from the rafters, but there are odd, 

semi-indiscreet tooting noises and a couple of wooden-faced young stagehands to 

keep things from getting completely out of control. Meanwhile, on a small table 
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scıence

Showbiz meets science when the 

Physics Force takes the stage

B Y  J U D Y  W O O D W A R D   ■   P H O T O S  B Y  J O N A T H A N  C H A P M A N

LAUGH AND LEARN:
Science teachers Jon 
Anderson and Nancy 
Bresnahan prepare to 
suck the air out of a bag 
containing Professor 
Jim Kakalios. The air 
inside the bag exerts an 
outward force; removing 
it immobilizes Kakalios 
(next page). The per-
formers are members of 
Physics Force: The Next 
Generation.
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Who could forget the spectacle of four “mad” scientists frol-
icking around an overheated barrel full of water vapor, spritzing 
away with bottles of cold water to produce the dramatic conse-
quences of air pressure, as the vapor condenses within the barrel 
to create a vacuum?

The resulting bang of implosion may be one reason that the 
group’s web site carries a disclaimer warning that “small children, 
pregnant women, and people with heart conditions (sorry, Dick 
Cheney) are strongly cautioned!”

For Physics Force members, the hijinks are all in the service 
of science.

Over the years, viewers have sometimes wondered if the Force 
takes its name from the movie Star Wars. Not so, says Jon Barber 
(Soil Science Ph.D. ’78), a founding member. 

“The name has the ring of the police or air force, but of course 
in physics, ‘force’ has a different meaning as well,” he says.

 The Physics Force got its start in summer 984, when Bar-
ber and Hank Ryan (Science Education M.Ed. ’9), teachers at 
Mounds View [Minnesota] High School, attended a convention 
for physics teachers held at the University of Maryland. There 
they encountered the late Phil Johnson, who coordinated labo-
ratory demonstrations for the University of Minnesota’s physics 
department.

Johnson had been searching for partners who would share 
his vision of adapting college physics demonstrations for high 
school audiences.

“It had been Phil’s dream to have demo shows at the University 
so that secondary school science teachers and physics professors 
could get to know each other,” says Barber.

Johnson’s own role was destined to be behind the scenes, but 
he couldn’t have found two better onstage showmen than Barber 

and Ryan. Friends and colleagues since the 960s, the two popu-
lar teachers create pedagogical magic that transforms ordinary 
education into high-octane collaborative learning. Perennial stu-
dent choices for commencement speakers, Barber and Ryan had 
transformed the oft-dreaded high school physics curriculum into 
such a draw that around three-fourths of the Mounds View High 
student body enrolled in their classes.

A third high school science teacher, Jack Netland, joined the 
team, and the men put together their first show. Not so coinciden-
tally, Netland just happens to have been Ryan’s college roommate 

back at St. Cloud State University in the early sixties.) The trio’s 
easygoing camaraderie carried over to their stage appearances.

“Hank is a natural athlete. He does the dangerous stuff, like the 
20-foot onstage drop,” says Barber. “I’m the funny one, and Jack 
is a crescent wrench—he fits all situations. Plus he’s the only one 
who can sing.”

Netland’s addition left only one hole in the cast. At the Force’s 
third or fourth performance (memories vary), Professor Dan 
Dahlberg of the physics department came aboard as what he 
calls “the token professor.” Initially, Dahlberg was invited to 
make only one appearance, but as a performer he was clearly a 
natural, and the onstage chemistry between the four men was 
close to perfection.

mid-stage, a large white metal barrel hovers ominously over a gas 
flame, suggesting that the bursts of laughter from the multigen-
erational audience aren’t going to be the only explosive aspect of 
this performance.

What’s going on here, anyway? A convention of retired vaude-
ville performers? A reunion of Clown College, Class of ’55?

It’s only when the mostly white-haired performers gather cen-
ter stage for a rare moment of relative calm that the alert observer 
notices the logo on their trademark t-shirts.

The Physics Force is at it again.
A group of high school science teachers and members of the 

University’s physics faculty, the Force is dedicated to the proposi-
tion that it’s time to put the physical back into physics. Offering 
a zany but scientifically impeccable overview of the fundamental 
principles of hard science, the Force has been wowing school and 
family audiences for nearly two decades. These educators make 
science as fun as it is informative, and it’s probably safe to say that 
they do physics demonstrations like nobody else. Anywhere.

Audiences may arrive knowing little about the laws of grav-
ity, but it’s likely they’ll never forget the sight of a distinguished 
bearded man of science dropping like a dead weight from a 20-
foot gantry just as a cannon fires a ball at him—which he miracu-
lously catches in a baseball mitt—just to demonstrate the prin-
ciple that falling bodies have the same acceleration regardless of 
how they started.

And they’ll recall with glee the sight of a presumably dignified 
physics professor laughing maniacally as he’s hurtled backwards 
across the stage in a memorable display of Newton’s third law of 
motion.

Offering a zany but scientifically impeccable view of the  
fundamental principles of hard science,  
the Physics Force has been wowing school 
and family audiences for nearly two decades. 

PRESSURE POINTS: Above, Kakalios is sealed in a plastic bag 

from the neck down. Air inside the bag exerts an outward force; 

removing it with a vacuum cleaner immobilizes him. Below, sci-

ence teachers Bresnahan and Anderson and physics professor 

Cindy Cattell react to an air pressure experiment with explosive 

results. Water in the base of a 55-gallon drum is heated to form 

steam, which displaces the air in the drum. The drum is capped 

off and then spritzed with cold water, cooling the drum and caus-

ing the steam to condense. Because the air inside the drum has 

been displaced, air pressure on the drum’s exterior is much stron-

ger than on the inside, and it crushes the drum. Right, Bresnahan 

and a student push on a pair of scales to demonstrate Newton’s 

third law of motion: For every action there is an equal and op-

posite reaction. Each scale measures identical weight, indicating 

equal force from either direction.
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Barber remembers, “At first Dahlberg was shy offstage. Then 
he told us he really liked [performing], and he asked if he could 
do more.”

A star act had just been born.
Dahlberg doesn’t exactly fit the academic stereotype. After 

all, not many physics professors will stand onstage and pull toi-
let plungers from their heads with an audible pop, as Dahlberg 
does to demonstrate the adhesive qualities of air pressure dif-
ferentials. 

“This is not a suction cup because ... physics doesn’t suck,” he 
proclaims to the audience in a Texas twang that’s barely softened 
after 25 years in Minnesota.

“For me, there’s nothing sacred,” says Dahlberg. “I’m no come-
dian, but I have a good balance between when to be serious and 
when to take things in fun.”

Everyone agrees that the Physics Force would never have made 
it without Johnson. “He was so excellent in his role,” says Dahl-
berg. “He developed those demos on his own time. At that time 
we did not have broad University support, but we found ways to 
do the shows.”

Although the others could never persuade him to appear on-
stage, Johnson set the group’s overall direction. Says Barber, “It 
was Phil’s idea to use such large apparatuses so that thousands 
could see [the large-scale demos]. Phil used to compare our shows 
to going to a concert. He said, ‘You don’t go to a concert to learn 
music theory, you go to enjoy it.’”

Johnson died of a heart attack in 995 at age 43, but the en-

semble continues his tradition of spectacular showmanship and 
gee-whiz special effects. It’s also broadened the target audience.

Dahlberg says, “I got the idea that we’d already blown it [if 
we waited to attract kids to physics] by starting with audiences 
at the high school level. But could the shows reach elementary-
age kids?” 

The Force decided to experiment by using Dahlberg’s own son 
and the other students at Parkview Center Elementary School in 
Roseville, Minnesota, as guinea pigs. They scheduled two shows: 
one during the school day for the students and another in the 
evening for the kids and their families.

The show was a big hit. “That night we had standing room only,” 
says Dahlberg. “What was so great was that you could see the kids 
in the audience explaining things to their parents.”

Since then the Force has shifted its focus to include younger 
audiences, and the size of its multigenerational audiences has con-
tinued to grow—more than 25,000 spectators at the 45 or so shows 
it does annually. Over the years its performing venues have in-
cluded the Minnesota State Fair, Epcot Center, public television’s 

“Newton’s Apple,” and even German television. (Force members 
speak no German, but fortunately the physics demos have an in-
ternationally recognizable language all their own.)

Support for the Physics Force now comes from IT, the Uni-
versity provost, the School of Physics and Astronomy, and the 
Materials Research Science and Engineering Center. Given recent 
cuts in state aid to the University, however, the Force’s continued 
funding has become uncertain. Rather than shelve the popular 
program, Force members are hoping to attract support from pri-
vate donors and other sources.

After so many years of picking up each other’s cues, by now 
ensemble members are confident that the only time they’ll drop 
the ball is when they want to demonstrate the principle of grav-
ity. Their only script is an ordered list of the demos, and in lieu of 

rehearsing they get together once a month for dinner and a beer 
at Manning’s Restaurant near campus.

“We like each other,” says Dahlberg. “We fit together like a pair 
of comfortable old shoes.”

In fact, their only cause for stage fright arises from the irrefut-
able fact that they’re going to be a hard act to follow. The aver-
age age of the original Force members is over 60. The three high 
school teachers have all retired from the classroom, and a few 
years ago Dahlberg began to worry about the future.

“We’re all getting older, and I wanted the Force to go on even 
after we were through,” he says.

Enter Physics Force: The Next Generation. For the last couple 
of years a new ensemble has been mastering the classic demos 
and coming up with some antic variations all its own. Members 
include University physics professors Jim Kakalios and Cindy 
Cattell and science teachers from suburban Twin Cities schools: 
Jon Anderson of Centennial High School, Nancy Bresnahan of 
Hopkins High School, and Louise Weldon of Tartan High School. 
For those who wonder if it takes a rocket scientist to think up this 
kind of stuff, in this instance the answer is affirmative.

Cattell’s academic specialty is space science, although that’s 
probably not why she joined the Force. Cattell, who describes 
herself as normally the type of person who avoids the limelight, 
says that succeeding on the Physics Force is “mostly a matter of 
wanting to do it.” She calls service on the Force “pro bono phys-
ics” and says that it’s what she does in order to give something 
back to the community.

“Not all the kids in the audience are going to become scientists, 
of course,” she says, “but if we can get them interested in physics, 
they’ll be better decision makers in terms of supporting science 
later on.”

Cattell says that one of the hardest aspects of being on the 

Force is curbing her professorial tendency to provide in-depth 
explanations that would disrupt the show’s pacing.

“The main goal for elementary school audiences is to get [reac-
tions like] ‘Wow, isn’t that neat!’” she says. “Sometimes you have 
to be willing not to explain.”

Back onstage with the original Force, the wows are coming 
thick and fast. Ryan beams with unfeigned joy as he uses a leaf-
blower to send a torrent of air across a large roll of white toilet 
paper, causing it to unreel at manic speed. The paper arcs and flies 
upward over the heads of the audience, demonstrating the practi-
cal possibilities inherent in Bernoulli’s principle of airflow over a 

moving surface. A few receptive young minds have realized that 
they’ve just been handed the key to a super, awesome way to TP 
the entire block with less effort than it normally takes to tune out 
the sound of their parents’ voices.

Onstage, Netland grins wolfishly and declares, “This is what 
we call ‘relevant education.’”

Who says pure science has no practical applications?
In the audience, a young boy declares to his parents, “If school 

was more like this, I might learn more. You’d learn a lot more be-
cause people would be paying attention.”

As the Physics Force might say, “Q.E.D.” ■

FOR MORE INFORMATION SEE WWW.PHYSICS.UMN.EDU/OUTREACH/PFOR CE/

The Force presents nearly 50 shows a year, and the  
size of its multigenerational audiences continues to grow.
More than 25,000 spectators attend 
Physics Force performances annually.

CAUSE AND EFFECT: Below, Bresnahan demonstrates 

Newton’s first law of physics with an old parlor trick. A swift tug 

removes the tablecloth without disturbing the dishes because it 

places no force on them. Right, Bresnahan and Louise Weldon use 

a leaf blower to send toilet paper sailing over the crowd in a glee-

ful demonstration of Bernoulli’s principle of airflow over a moving 

surface. 



CALCULATING 
RISKS

An IMA workshop explores the role  
of mathematical modeling in biodefense

B Y  B A R R Y  C I P R A

ONE OF THE MOST EFFECTIVE WEAPONS IN TODAY’S BIODEFENSE ARSENAL  
is likely to be a mathematician armed with a computer. ■ Mathematical modelers can help the U.S. 

prepare for a bioterrorist attack, according to presenters at a “hot topics” workshop held last Sep-

tember at the Institute for Mathematics and Its Applications (IMA). The conference—entitled Op-

erational Modeling and Biodefense—was the first such event to explore the use of mathematical 

techniques in analyzing the operational and logistical aspects of biodefense planning and response. 

■ The workshop highlighted the interface between traditional epidemiological models of infectious 

diseases and operations research analyses of biodefense logistics. Models based on various scenarios 

predict the likely course of events in a bioattack, while the analyses identify the best allocation of re-

sources for a given situation. Together they can point toward strategies for dealing with bioterrorism.
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Workshop organizers included Douglas Arnold, professor of 
mathematics and IMA director; Dr. Mac Hyman of the Math-
ematical Modeling and Analysis Group, Los Alamos National 
Laboratory; and Edward Kaplan, William and Marie Beach Pro-
fessor of Management Sciences and Professor of Public Health, 
Yale University. The event was cosponsored by IMA and the So-
ciety for Industrial and Applied Mathematics.

“It’s a fascinating area,” says Kaplan. “When you’re talking 
about logistics and bioterrorism, very interesting things start to 
happen.” 

EPI-QUEUERS
Traditional epidemiological models use differential equations 
to study the spread of disease in various populations. They help 

policymakers judge the likely costs and benefits of various public 
health measures, such as needle exchanges for hepatitis and HIV, 
mosquito control for West Nile virus, or priority ordering for re-
cipients of flu vaccines. 

The models usually assume that public health measures in-
cluded in the model as parameters are applied instantaneously. 
Normally this assumption isn’t a problem, either because the ep-
idemic’s timescale is much longer than the policy’s ramp-up time 
or because preventive measures (theoretically) are in place before 
the outbreak of disease. In the case of flu, for example, the idea 
is to inoculate a sufficient percentage of the right people before 
the season starts in order to prevent that year’s anticipated strain 
from decimating the population. 

But a bioterrorist attack occurs on a swifter timescale. Con-
sequently, efforts to cope with the malicious release of a patho-
gen will compete with the underlying dynamics of the disease it 
produces. Moreover, uncertainties about when, where, what kind, 
and even whether an attack will occur complicate the prepara-
tion problem.

According to Kaplan, models that compare the spread of dis-
ease through unvaccinated and vaccinated populations are inad-
equate. “You instead have to say, ‘How does the disease spread if 
you are simultaneously trying to vaccinate the population while 
it’s spreading?’” he explains.

Any emergency response puts appropriate people and supplies 
in place to aid a distressed population. In the case of a bioattack, 
the response includes identifying sick people who need treatment 
(and possibly isolation) and giving prophylactic measures to those 
at risk. The trick is to do this as quickly as humanly possible.

“With the kinds of worries we face here, we’re talking about very 
fast-moving events, where a difference of a day or even hours can 
lead to very different results,” Kaplan says. 

Queueing theory—picture long lines at a makeshift vaccina-
tion clinic—has a lot to say about what’s humanly possible, as does 
supply-chain analysis. Among the questions policymakers must 
ponder: How many and what kind of responders do you need to 
mobilize, and what should you have them do? 

SMALLPOX VACCINATION STRATEGIES
Take smallpox, for example. The federal government has ordered 
the stockpiling of enough smallpox vaccine to inoculate the en-
tire country. If the threat of a smallpox attack were clear, the 
strategy would be simple and effective: Inoculate everyone pre-
emptively, which essentially is how the disease was eradicated in 
the U.S. more than 50 years ago. But mass inoculation comes at a 
cost: It’s estimated that for every million recipients of the vaccine, 
roughly 0 will develop serious complications, and one will die. 

When a natural outbreak of smallpox was still a danger, the risk 
was considered worth taking. Back then, the vaccine claimed only 
a few lives each year; a biodefense push to inoculate the entire 
nation today would kill scores in a matter of weeks.

Given the current uncertainty about the availability of small-
pox to terrorists and “rogue” states, policymakers are loath to rec-
ommend preventive measures that would create casualties of their 
own. Instead current policy calls for vaccination of the general 
population only if a case of smallpox is confirmed. 

Even then, there are two possible strategies. One approach is 

mass vaccination, in which the entire population is inoculated as 
quickly as possible. The other is “ring” vaccination, in which re-
sources are focused on tracking down the contacts in confirmed 
cases—containing the outbreak by immunizing a ring around it, 
switching to mass vaccination only if containment fails. 

Both strategies incorporate screening for people who should 
not be inoculated because they are at high risk for developing 
complications from the vaccine. But screening is a potential bot-
tleneck in any bioattack response.

Ring vaccination proved effective in the endgame with small-
pox in the 970s, and the Centers for Disease Control (CDC) ini-
tially proposed that the strategy be used in the event of a bioattack. 
But an analysis by Kaplan and colleagues David Craft and Law-
rence Wein of Massachusetts Institute of Technology, published 
last August in Proceedings of the National Academy of Sciences 
(PNAS), helped persuade policymakers that mass vaccination 
looks like a better strategy. 

Their model compares the two approaches, taking into account 
the inherent queueing delays of each. In its base scenario—,000 
people initially infected in an urban population of 0 million—the 
number of fatalities is an order of magnitude less for mass vac-
cination than for the ring strategy, reducing the death toll from 
several thousand to several hundred.

The model also indicates that a “pure” ring strategy, with no 
switch to mass vaccination, is a terrible idea. In the base case, 
it leads to about 00,000 deaths. With no vaccine at all, small-
pox—with its 30 percent mortality rate—would kill three mil-
lion people. 

The model consists of 7 differential equations, four of which 
address the flow of people through the vaccination queue. Using 
estimates from other public health studies, the modelers assumed 
that 5,000 vaccinators are working around the clock. With the 
mass strategy, each vaccinator can treat 200 people per day; the 

number drops to 50 per day using the ring approach because 
vaccinators spend three-fourths of their time locating contacts. 
The model’s mass vaccination is completed in 0 days, and the 
ring strategy switches to mass vaccination after four weeks of 
ring vaccination. 

However, the model’s robustness is more important than the 
precise numbers it yields. According to the PNAS paper, the su-
periority of mass vaccination holds over a range of parameter 
values. Ring vaccination is preferable only if the outbreak’s ini-
tial size is small (a dozen cases or so) and the basic reproductive 
ratio (the average number of people who catch the disease from 
an infected person early in the outbreak) is low. Neither of those 
measures is easily determined. 

“We’re not claiming we know the numerical answer,” says Kap-
lan. “We are trying to say we have a very good argument that 
policy A is better than policy B. And that’s really what opera-
tions researchers try to do—they try to help people make bet-
ter decisions.” Besides, he says, “what are [policymakers] doing 
when they don’t have these models? They’re making decisions 
anyhow!”

ANTICIPATING AN ANTHRAX ATTACK 
Anthrax presents similar problems but has some important dif-
ferences. Unlike smallpox, anthrax is not contagious in humans, 
and it’s curable if caught in time (but even deadlier if not). But 
a massive attack could infect millions of people simultaneously, 
and anthrax is known to exist in weaponized form. 

Detecting an anthrax attack and judging its extent are nontriv-
ial problems, but the logistics of response make them look easy. 
According to Wein, who also worked with Kaplan on a biodefense 
model for anthrax now being developed, the key bottleneck is 
likely to be hospital capacity and the number of emergency doc-
tors—unless steps are taken to expand the number of trained 

Mass inoculation comes at a cost: For every million 
recipients of the smallpox vaccine, roughly 10 will 
develop serious complications, and one will die.  
A biodefense push to inoculate the entire nation 
today would kill scores in a matter of weeks. 

Handling a 
piece of mail 
with 10 or 
even 1,000 
anthrax spores 
is unlikely to 
make you sick.
But with 
thousands of 
contaminated 
letters, 
someone is 
bound to be 
unlucky. 
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responders and make them mobile.
“Our security against bioattack rests largely on having a good 

response,” Wein says. 
The 200 anthrax scare proved that the disease can be passed 

from letter to letter. Workshop presenter Glenn Webb, a mathema-
tician at Vanderbilt University, described a model he and Martin 
Blaser of New York University School of Medicine had devised to 
analyze mail-borne transmission of anthrax. Their model, pub-
lished last May in PNAS, simulates the cross-contamination of 
mail as bug-laced letters pass through the postal system. 

The model distills mail handling down to five stages, from 
pickup at point of origin (the corner mailbox) to the final desti-
nation (home or office). Each transition offers every piece of con-
taminated mail a chance to shed some of its anthrax spores. The 
model distinguishes four rough categories of contamination: the 
original letters (of which there were six in the 200 attack) and 
three classes of cross-contaminated letters.

The model incorporates estimates of the number of people ex-
posed to contaminated mail at each stage (divided into age brack-
ets) and the odds that exposure will lead to illness as a function 
of age and exposure level. Handling a piece of mail with ten or 
even a thousand anthrax spores is unlikely to make you sick, but 
with thousands of such letters, someone is bound to be unlucky. 
Webb and Blaser’s simulation of the 200 attack indicates that the 
initial six anthrax letters led to 36, 432, and 5,00 cross-contami-
nated letters in the respective categories. 

However, these seemingly precise numbers are an artifact of 
the model. The important conclusion is that cross-contamination 
appears to present a significant risk, even when the original let-
ters are carefully sealed. The six letters of 200 were taped shut, 
presumably in an attempt to protect the perpetrator. Next time 

the attackers could deliberately amplify the effect of leakage. A 
“large-scale” attack with 00 loosely sealed letters sent to and from 
nonexistent people at phony addresses (ensuring that each letter 
would pass through the system twice) could cross-contaminate 
tens of millions of other letters and lead to thousands of infec-
tions if allowed to proceed unchecked. 

LESSONS FROM INFLUENZA
Martin Meltzer, a senior health economist at CDC, stresses the 
need for modelers to keep things simple. 

“I believe very firmly in keeping models simple enough so that 
you can readily identify, of all the variables going into the mod-
el, which ones are really driving the model,” he says. “The more 
complex models you have, the less likely you’re going to readily 
identify what’s driving the whole shebang.” 

Meltzer’s specialty is influenza, which routinely kills hundreds 
of thousands of people worldwide each year. He characterizes pan-
demic influenza, which occurs when the virus mutates radically, 
as “nature’s own bioterrorist event.”

The 20th century witnessed three influenza pandemics: in 98, 
957, and 968. The 98 pandemic was the worst, killing more than 
20 million people worldwide, including half a million in the U.S., 
where a quarter of the population got sick. “In many ways, pan-
demic influenza is the challenge,” Meltzer says. 

He’s developed a software package, FluAid, to help public 
health officials analyze their needs for basic resources to handle 
the next pandemic. 

FluAid is based on a model that Meltzer and colleagues Nancy 
Cox and Keiji Fukuda created to study the economic impact of 
an influenza pandemic. Their model distinguishes three age cat-
egories and assigns two risk categories to each one. Using Monte 

ESTABLISHED IN 1982, the Insti-
tute for Mathematics and Its Ap-
plications (IMA) traces its roots 
back to 1978, when Professor 
Willard Miller—then head of the 
School of Mathematics—learned 
that the National Science Founda-
tion (NSF) was soliciting ideas 
for a new math institute whose 
programs would be both innova-
tive and flexible. Miller and his 
colleagues submitted a suc-
cessful proposal to the NSF that 
reflected IT’s strong tradition of 
interdisciplinary collaboration: an 
institute dedicated to mathemat-

ics that would also look for ways 
to advance other disciplines and 
industry.

Since offering its first program 
in fall 1982, the IMA has built an 
unparalleled reputation as a hot 
spot for collaborative research 
that closes the gap between theo-
ry and applications of mathemat-
ics. Through its various programs 
to date, the IMA has addressed 
problems in areas that include 
the life sciences and medicine, 
multimedia, materials science, 
geosciences, management and 
control of uncertainty, coding 

theory, optical devices, and math-
ematics in industry. Last fall’s 
workshop on operational model-
ing and biodefense is a prime ex-
ample of the IMA’s programmatic 
timeliness and relevance. 

The IMA attracts scientists, 
engineers, scholars, postdoctoral 
students, graduate students, and 
industry experts from around 
the world. Each year the insti-
tute offers a 10-month program 
dedicated to a single broad topic 
or theme, which involves about 
1,000 participants from aca-
demia, government, and industry. 
Thousands more attend IMA sum-
mer programs, seminars, confer-

ences, workshops, and outreach 
efforts throughout the year. 

The institute also works closely 
with a group of affiliated universi-
ties and corporations. Participat-
ing corporations gain access 
to the IMA community and its 
resources; in turn, corporations 
offer students the chance to learn 
about opportunities in industry. 
Faculty and students from partic-
ipating institutions help set the 
direction of IMA programs and in-
teract with a broad section of the 
scientific community. Continuing 
collaborations and consulting 
relationships have evolved from 
contacts made at the IMA. ■

Carlo methods to address the uncertainties in key variables, the 
model produces a range of estimates for death toll, hospitaliza-
tions, doctor visits, and missed workdays, depending on the as-
sumed “gross attack” rate (the overall percentage of the popula-
tion that get sick enough to stay home—but not individuals who 
soldier on, spreading the flu bug to their coworkers). 

The CDC researchers’ model indicates that at a gross attack 
rate of 5 percent, approximately 20 million people will feel sick 
enough to stay home but not sick enough to see a doctor; anoth-
er 8 million will see a doctor and about 34,000 of them will be 
hospitalized; and about 89,000 will die. If the gross attack rate is 
35 percent (the highest rate studied), these numbers increase to 
47 million, 42 million, 734,000 and 207,000, respectively. When 
the economic impact is measured, the cost of a pandemic ranges 
from 7.3 billion at the 5 percent gross attack rate to 66.5 bil-
lion at 35 percent. 

However, the modelers write, “the intent is not to provide ‘the’ 
estimate of impact but rather to examine the effect of altering a 
number of variables.” Is there a net gain, for example, either in 
deaths prevented or dollars saved, if vaccination resources shift 
from one age group to another? How sensitive are the gains to 
the uncertainties in the parameters? One of the model’s key con-
clusions is that death is far and away the costliest aspect of a flu 
pandemic, regardless of the gross attack rate. 

Can flu preparations help in the effort against bioterrorism? 
Meltzer thinks they can and says a proper biodefense strategy 
must prepare for a variety of attacks. Flu models and the imple-
mentation of public health measures based on them could provide 
a testbed, he points out.

“That provides a challenge right there: How can you use the 
current situation as training and practice?” he says. “Perhaps the 
operations research people can sink their teeth into that.” ■

A VERSION OF THIS ARTICLE ORIGINALLY APPEARED IN THE DECEMBER 

2002 ISSUE OF SIAM NEWS .  USED WITH PERMISSION.

IMA’s successful formula

Any emergency response puts appropriate people and  
supplies in place to aid a distressed population. In the 
case of a bioattack, the response includes identifying 
people who need treatment and giving prophylactic 
measures to those at risk. The trick is to do this as 
quickly as humanly possible.

Preparations 
for an influenza 
pandemic—
nature’s own 
bioterrorism 
event—can help in 
the effort against 
a bioterrorism 
attack. Flu 
models and the 
implementation 
of public health 
measures based 
on them can 
provide a testbed 
for biodefense 
protocols.
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Two major NSF grants fund bold collaborations  
in earthquake engineering and surface process science

THE EARTH SHUDDERS, AND A STACKED FREEWAY OVERPASS COLLAPSES 

onto the deck below, snapped in two like a broken chocolate bar. A docile river morphs 

into a roiling torrent that surges over its banks and engulfs everything in its path. En-

crusted with frail shacks that house a teeming city’s poorest residents, an entire hill-

side melts away in a giant mudslide, burying the occupants and their dreams of a bet-

ter life. ■ The aftermath of a natural disaster evokes sympathy, relief money, volunteer 

assistance, and a sincere hope that something can be done to prevent or abate such 

catastrophes. Other crises—nascent, silent, unobtrusive—rarely disturb the conscious-

ness of most people, for the problems and challenges of everyday life frequently trump 

long-term perspective. ■ Fortunately, a cadre of researchers around the world remains 

B Y  M A R G A R E T  K A E T E R   ■    P H O T O S  B Y  J O N A T H A N  C H A P M A N

visionarventuresy

NCED TEAM: Professors 
Chris Paola, Gary Parker, 
and Efi Foufoula-Georgiou
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vigilant, dedicated to predicting, pre-
venting, and minimizing disasters in the 
making. Recognizing the complexity of 
existing and developing problems, these 
scientists and engineers are tearing down 
disciplinary and institutional walls that 
divide them in favor of collaborative ven-
tures.

At the University of Minnesota, multi-
disciplinary research is nothing new, and 
neither is the commitment to outreach 
and knowledge transfer. Here, the ivory 
tower comes equipped with an unlocked 
door and a bridge to the community.

The National Science Foundation 
(NSF) recognized the University’s continu-
ing leadership by awarding it two major 
grants that will fund bold interdisciplin-
ary initiatives in earthquake engineering 
and in a brand-new field—surface process 
science.

In February 200 the civil engineering 
department received a four-year, 6.47 
million NSF grant to purchase large-scale 

equipment for the new Multi-Axial Sub-
assemblage Testing (MAST) experimenta-
tion site, which will test the ability of struc-
tures and their components to withstand 
earthquakes and other extreme events. 
Funded through the George E. Brown 
Jr. Network for Earthquake Engineering 

Simulation (NEES), the MAST labora-
tory will be one of 6 networked facilities 
nationwide. When completed, they will 
be connected via Internet2 to allow re-
searchers worldwide to obtain data from 
or participate in experiments at any NEES 
facility. The University grant is the single 
largest equipment award made through 
the NEES program.

In September 2002, St. Anthony Falls 
Laboratory (SAFL) and five partner insti-
tutions received a five-year, 9.3 million 
NSF grant to create a National Center for 
Earth-surface Dynamics (NCED), one of 
six new NSF Science and Technology Cen-
ters announced last year. NCED, which 
opened in September, will bring togeth-

er researchers in civil engineering, geol-
ogy, ecology, and biology in a remarkable 
collaboration to study the processes that 
shape the earth’s surface. SAFL, the cen-
ter’s lead institution, received 4. million, 
among the largest awards in its history.

“The grants are the result of hard work 

for many months by a number of people 
dedicated to bringing these projects to 
the University,” says Professor John Gul-
liver, head of the civil engineering depart-
ment. “Both of these projects were led by 
researchers with a great deal of enthusi-
asm and commitment. They knew what 
they wanted to achieve, and they thought 
through every detail of their proposals.”

NSF officials agree with that assessment. 
“The teams at the University of Minnesota 
developed their … proposals with excel-
lent vision and strength in disciplinary 
expertise, interdisciplinary commitment, 
and management capabilities. These were 
all very strong areas highly valued in the 
peer review process,” says Priscilla Nel-
son, NSF division director for civil and 
mechanical systems.

Another deciding factor was the Uni-
versity’s dedication to the projects. In both 
cases, the University pledged to provide 
resources and dollars that would comple-
ment the NSF awards, a trend that Gul-
liver predicts will become the norm for 
research in this country.

“This is a very exciting time for the 
University,” says civil engineering profes-
sor Steven Crouch, IT’s associate dean for 
finance and planning. “These grants will 
raise the awareness of what the Univer-
sity has to offer while also providing our 
researchers and administrators with the 
basis to help shape the future world of 
scientific research.”

MAST MAKES IT BIG 
More than a third of the world’s most de-
structive earthquakes on record—those 
that resulted in 50,000 deaths or more—
occurred during the last century, a pe-
riod when millions of people worldwide 
moved to densely populated areas in 
search of a better life. High-density liv-
ing spells disaster when buildings, roads, 
bridges, and other structures can’t with-
stand seismic forces. In the developing 
world, shoddy building construction in 
unstable, high-risk areas compounds the 
effects of natural disasters. Death tolls 

At the U, multidisciplinary research and a commitment to 
outreach and knowledge transfer are nothing new. 
Here, the ivory tower comes equipped with an  
unlocked door and a bridge to the community.

SHAKING THINGS UP: Civil engineering professor Catherine French heads the new Multi-Axial 
Subassemblage Testing (MAST) laboratory, which will test the ability of structures and their 
components to withstand earthquakes and other extreme events. The new facility is funded 
in part by a four-year, $6.47 million National Science Foundation grant.

MAST TEAM: Carol Shield, 
Jerry Hajjar, David Du, Cath-
erine French, Steven Olson, 
Doug Ernie, Arturo Schultz, 
and Drew Daugherty
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and economic losses can reach staggering 
proportions.

Architects and developers are more 
aware of the need to build earthquake-re-
sistant large-scale structures, but there isn’t 
enough research available to guide them, 
according to Gulliver. Traditionally, earth-
quake engineering research has had to use 

small models and computer simulations 
that are helpful but far from perfect.

“It’s difficult to scale down things like 
forces on buildings. You do the best you 
can, but scaling up doesn’t work well,” he 
says.

Through the NEES collaboration, NSF 
intends to fill that information gap and to 
restructure the way earthquake engineer-
ing research is conducted in this country. 
The program will shift research from its 
current reliance on isolated physical ex-

periments to investigations built on in-
tegrated physical models, databases, and 
model-based simulations—an approach 
that will provide a comprehensive assess-
ment of structural performance.

By 2004 NSF plans to invest a total of 
8.9 million through NEES to develop the 
network of 6 sites that will share infor-

mation and advance cross-facility research. 
The NEES initiative also will develop a sin-
gle national repository for structural engi-
neering experimental and computational 
data. The system will begin operating next 
year and will continue as a distributed 
shared resource through 204.

The University contributed 4.8 million 
to build a five-story structure that houses 
its MAST laboratory, one of the system’s 
six large-scale structural testing facilities. 
Completed last November ahead of sched-

ule and under budget, the building shell—
located on the northeast edge of the Min-
neapolis campus—has a seven-foot-thick 
strong floor as well as two seven-foot-thick 
L-shaped strong walls that stand 35 feet 
high. It can accommodate a test structure 
25 feet high and 20 feet wide. Installation 
and testing of equipment will continue 
through spring and summer 2003, with 
an opening event planned for fall.

The laboratory’s unique system will 
impose more realistic multidirectional 
loading conditions on test structures than 
existing facilities can. Researchers also 
will be able to apply rotations and twist 
the structure to simulate overturning or 
bending.

“The facility will feature 2 hydraulic cyl-
inders, eight of which will be capable of 
delivering 880,000 pounds of force in both 
horizontal directions while simultaneous-
ly delivering .3 million pounds of force 
vertically,” says Arturo Schultz, associate 
professor of civil engineering. “No other 
facilities in the world will come close in 
terms of capacity to simulate earthquake 
forces.”

Research applications will focus on 

performance-based design, says civil en-
gineering professor Catherine French, 
principal investigator for the University’s 
share of the project.

“Typically we like to test large-scale 
pieces of buildings to understand how 
those structures will behave in earth-
quakes,” she says. “If they fail, we can then 
develop ways to retrofit existing buildings 
to prepare them for earthquakes. Also, we 
want to test new materials and construc-
tion methods to codify how structural en-
gineers might make use of our findings in 
new buildings.” 

Rather than relying exclusively on tests 
of full-scale models, however, researchers 
will work to create the best computer sim-
ulations possible for earthquake modeling. 
In many cases they will develop a comput-
er model first and then refine it using the 
MAST system.

“NSF’s major emphasis is that we use 
[simulation] as the primary tool and use 
the models to validate the simulation,” 
says French. Among the MAST research-
ers who bring expertise in modeling and 
simulation are civil engineering associ-
ate professors Carol Shield and Robert 
Dexter.

The MAST system’s data-gathering and 
data-sharing capacities will be able to cap-
ture more information than similar proj-
ects have yielded. Eight video cameras, 
eight still cameras on robotic arms, and 
various sensors will create a visual, au-
dio, and sensory record of experiments. 
Interfaced with a Web-based graphical 
visualization and control system, time-
coded data will be transferred almost 
simultaneously to remote locations via 
Internet2. Researchers will be able to vid-
eoconference and receive data in real-time, 
and they’ll likely be able to control cam-
eras and other equipment remotely. Fac-
ulty from electrical engineering, computer 
engineering, and computer science helped 
develop this aspect of the project.

 “This will be state-of-the-art use of 
the Internet,” says Doug Ernie, associate 
professor of electrical and computer en-
gineering. 

“The idea is to get a reasonable fac-
simile of being here when you are really 
across the country. Researchers could sit 
at a computer and access the data, con-
trol the apparatus, and communicate via 
videoconferences and computer chat. A 

remote principal investigator could com-
municate with graduate students and staff 
while setting up, running, and analyzing 
an experiment.”

DATA SHARING IS KEY
NSF based the NEES initiative on a co-
operative model that it believes will speed 
the development of earthquake-resistant 
structures.

 “This is part of [an effort] by NSF to 
create an infrastructure of research facili-
ties we don’t have in the United States,” ex-
plains Schultz. “It will open the door to 
people who don’t have access to sophis-
ticated labs like these. They can simply 
observe. They can download the test data, 

video, and photos, and they can use the 
simulation tools to consider different sce-
narios when they test.”

The system’s combined capabilities are 
generating excitement among civil engi-
neering researchers who study earthquake 
phenomena. “It offers experimental capa-
bilities that we don’t presently have,” says 
Gregory Deierlein, professor of structural 
engineering at Stanford University. “A 
lot of the simulations we use are 20 to 
30 years old. Now we will be able to test 
large structures in more realistic, con-
trolled settings.” 

Data will be archived for future studies, 
a fact that appeals to Sharon Wood, pro-
fessor of civil engineering at the Univer-

MAST’s equipment can deliver 880,000 pounds of force 
horizontally and 1.3 million pounds of force vertically.
No other facility in the world comes close to its 
capacity to simulate earthquake forces.

SEISMIC SIMULATOR: Research at the MAST lab will provide a comprehensive assessment of struc-
tural performance. Rather than relying exclusively on tests of full-scale models, the lab’s research 
will integrate physical models, databases, and model-based simulations. Associate Professor 
Carol Shield is developing methods of effective force testing for seismic simulations that offer 
large-scale experimental facilities for engineering and geophysical fluid dynamics.

MINNESOTA AT THE 
EPICENTER: Associate 
Professor Jerry Hajjar 
believes the University 
is the ideal spot for an 
earthquake laboratory. 
“Consulting firms in Min-
nesota are increasingly 
seeking national and 
international projects, 
which means they need 
engineers who know 
earthquake-resistant 
design,” he says. “We 
also have a strong in-
formation technology 
component in the Univer-
sity’s Digital Technology 
Center.”
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sity of Texas in Austin, who may submit a 
proposal to use the facility for studies of 
reinforced concrete.

“Everyone who uses this has agreed they 
will put the data into a repository,” says 
Wood. “Therefore, if I’m developing ana-
lytical models, I can get this information, 
so I don’t have to call 4 researchers and 
then find out that I can’t read their com-
puter files.”

 “These are expensive experiments 
with a lot of data,” adds Deierlein. “The 
network allows us to archive and access 
data, so people around the world could 
benefit from one experiment. It’s like ar-
chaeology—we want to be able to look at 
today’s data in 20 years.”

The MAST facility and its research data 
also will be available to investigators from 
disciplines other than engineering and 
geology. For example, it could be used in 
studies examining the economic and so-
cial impact of large-scale earthquakes. 

Jerry Hajjar, associate professor of civil 
engineering, believes the University is the 
ideal spot for an earthquake laboratory. 

“Consulting firms in Minnesota increas-
ingly are seeking national and interna-
tional projects, which means they need 
engineers who know earthquake-resistant 

design,” he says. “Also, we have a strong 
information technology component in the 
University’s Digital Technology Center.”

The facility’s influence will extend far 
beyond Minnesota, attracting researchers 
from around the world—a prospect that 
Gulliver relishes. “Future research will be 
based on this model, so the MAST labora-
tory is a prime opportunity for the Univer-
sity to demonstrate leadership,” he says.

NCED: WELLSPRING OF  
SURFACE PROCESS SCIENCE 
For 65 years, researchers at the world-re-
nowned SAFL have dedicated their efforts 
to solving major problems in hydraulic 
engineering and water resources. 

Tucked away on a small island in the 
Mississippi River, just downstream from 
Minneapolis’ historic St. Anthony Falls, 
the premier facility is the only laboratory 
in the world that can tap into a natural wa-
terfall to provide virtually unlimited water 
flow for experiments in everything from 
river engineering to sediment formation.

Over the past two decades, SAFL has 
expanded its focus to include interdisci-
plinary research on water and its inter-
action with the environment. A modern 
computational network, field projects, 

and new labs in water quality and bio-
engineering complement SAFL’s existing 
experimental facilities. 

During this period, the number of 
large-scale facilities for experimental wa-
ter-related research declined dramatically. 
Full-scale water flow research gave way to 
computerized models and equipment that 
requires minimal space. SAFL is now one 
of about a half-dozen U.S. laboratories 
that offer large-scale experimental facili-
ties for engineering and geophysical fluid 
dynamics.

Valuable as they are, however, comput-
ers and models won’t make large-scale fa-
cilities obsolete. 

“You can’t understand everything with 
models and equations, so you need to test 
hypotheses under controlled conditions,” 
says Distinguished McKnight University 
Professor Efi Foufoula-Georgiou, SAFL 
director and NCED codirector. “Like-
wise, research efforts of that magnitude 
and scope are difficult to do with small 
grants.”

In choosing SAFL as the center’s lead 
institution, NSF recognized the laborato-
ry’s creativity and outstanding contribu-
tions to water-related research. NCED is 
the brainchild of SAFL faculty who envi-

sioned an interdisciplinary center where 
researchers could study the processes that 
change the earth’s surface over time. That 
great idea generated an even better one.

“We realized we could be midwives for 
a new field that would not be civil [engi-
neering], geology, or ecology but would be 
surface process science,” says NCED co-
director Chris Paola, professor of geology 
and geophysics.

To further develop the concept, SAFL 
faculty collaborated with colleagues at 
Massachusetts Institute of Technology, 
University of California-Berkeley, and 
Princeton University who will provide 
complementary areas of expertise and re-
search facilities. The NCED team includes 
engineers, geologists, ecologists, biologists, 
chemists, oceanographers, environmental 
scientists, and experts from other fields.

“Rachel Carson described sediments 
as ‘a sort of epic poem of the earth,’” says 
Paola. “Unfortunately, this poem is writ-
ten in a language we still can’t always de-
cipher. NCED will be a major step toward 
developing an integrated, predictive un-
derstanding of how our planet’s surface 
works.”

Four partner institutions—MIT, Princ-
eton, UC-Berkeley, and Fond du Lac Tribal 
and Community College in Cloquet, Min-
nesota—received a total of 2.77 million, 
while the Science Museum of Minnesota 
received a 2.47 million grant, one of the 
largest awards in its history. The remain-
der of the award, 4. million, went to 
SAFL.

The University will give the center 3.2 
million in cash over five years along with 
a 787,699 in-kind match. “This was a big 
vote of confidence in us by the University,” 
says civil engineering professor Gary Park-
er, NCED director. “The cash allocation es-
pecially will allow us to do such things as 
fund minority research positions.”

The one-time renewable NSF grant, 
combined with the University’s contri-
butions, will fund research in four major 
areas: landscapes and seascapes; basins; 
the effects of living things on the develop-
ment of landscapes and stream channels; 
and integration of processes that change 
the shape of the earth’s surface across en-
vironments and scales. 

NCED researchers will study every-
thing from sediment mechanics and ero-
sion to braided rivers, rainfall, and climate 

MODEL BEHAVIOR: Ac-
cording to civil engineer-
ing professor Efi Fou-
foula-Georgiou, facilities 
like St. Anthony Falls 
Laboratory are becom-
ing rare as researchers 
make greater use of 
models and simulations. 
Valuable as they are, 
however, computers 
and models won’t make 
large-scale facilities 
obsolete, she says. “You 
can’t understand every-
thing with models and 
equations, so you need 
to test hypotheses under 
controlled conditions.”

ONE OF A KIND: St. An-
thony Falls Laboratory is 
one of only a half-dozen 
U.S. labs that offer 
large-scale experimental 
facilities for engineering 
and geophysical fluid 
dynamics.
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change. Information gained from their 
work will aid responsible management 
of landscape resources, including forests, 
agricultural fields, and recreational areas, 
and wise development of resources like 
groundwater and hydrocarbons that are 
buried in sediments. 

Human-induced changes—for exam-
ple, population pressures on high-risk 
or environmentally fragile landscapes—
are among the most pressing challenges. 
Population growth in the western and 
southwestern U.S. has created more de-
velopments in areas like Death Valley and 
the San Fernando Valley, former riverbeds 
that are prone to flash floods, mudslides, 
and landslides. Many of the world’s de-
veloping and most populous nations are 
located in regions of high seismic activity.

“These are issues in terms of disaster, in 
terms of planning,” says Parker.

Aaron Packman, assistant professor in 
Northwestern University’s civil and envi-
ronmental engineering department, was 
one of the first researchers to use the NSF 
grant money. Packman, who studies the 
analysis and modeling of environmental 
transport processes, says the laboratory’s 
research capabilities were a big draw.

“We have a small lab here [at] North-
western … so I came to the University of 
Minnesota to use the large facilities,” he 
says. “There are only six to eight labs of 
this size in the country.” 

NCED also will generate research op-
portunities for institutions that might not 

otherwise be able to fund studies, such 
as Fond du Lac Tribal and Community 
College.

“We always opened the lab to others, but 
now [they can submit] proposals. Now we 
can give them money and have an engi-
neer available to help them,” explains Kar-
en Campbell, knowledge transfer director 
with SAFL and NCED. 

The center encourages researchers to 
design their projects within a broad frame-
work. One such study will attempt to de-
termine if growing alfalfa on a riverbank 

affects erosion, sedimentation, vegetation, 
and other factors. 

“This is multidisciplinary,” says Fou-
foula-Georgiou. “We look at water, soil, 
vegetation, biology, biochemistry, and 
other areas to be able to quantify their 
interactions in time and space, so we can 

eventually build predictive models.”
A portion of the NSF grant—300,000—

is reserved for a relatively small but note-
worthy expenditure. NCED will seek rec-
ommendations from social scientists on 
research topics of special interest to the 
general public.

“The bulk of what we’ll do is basic re-
search, but there are certain topics that 
produce results the public can relate to,” 
says Parker. “For example, we might look 
at social issues involved when there is mas-
sive flooding of the Mississippi Delta or at 
the effect global warming has on society.”

BRINGING INFORMATION  
TO THE PUBLIC  
As a funding requirement, 30 percent of 
NCED’s work will be dedicated to out-
reach and knowledge transfer. Fond du 
Lac Tribal and Community College and 
the Science Museum of Minnesota are the 
center’s partners in these efforts.

NCED is working with the tribal col-
lege to identify ways in which they can col-
laborate. Several programs already in place 
at the college would mesh very easily with 
the center’s overall mission.

One strong candidate is the St. Louis 
River–River Watch program, a youth-
based water-quality monitoring effort in 
northeastern Minnesota that’s coordinat-

ed by the college’s Environmental 
Institute. 

Twice each year an estimated 
800 secondary school students 
and teachers from 25 schools col-
lect chemical, physical, and bio-
logical data in the St. Louis River 
watershed and surrounding wa-
tersheds. The lower segment of 

the St. Louis River—the largest U.S. tribu-
tary to Lake Superior—is among 43 sites 
identified by the U.S. 
and Canadian govern-
ments as Great Lakes 
Areas of Concern. 

In most participat-
ing schools these ac-
tivities are integrated 
into the science cur-
riculum. As students 
strengthen their sci-
entific skills, they’re also helping commu-
nities identify and solve environmental 
problems. The data collected by the stu-
dents are compiled, evaluated, and shared 
among all schools and with state and local 
communities in a variety of ways.

The Environmental Institute’s wild-rice 
restoration project and a summer camp 
program offer other partnership oppor-
tunities.

NSF also wants NCED to reach out to 
minority groups. “At issue to what we do 
is to manage landscapes, and that’s im-
portant to Native American tribes,” says 
Parker. “As a result we are developing an 
outreach program for junior colleges and 
high schools to show Native American 
students how their interest in the out-
doors can relate to careers in science and 
technology.”

NCED researchers also plan to offer 
short courses for engineers on such top-
ics as submarine sedimentation and stra-
tigraphy, erosion control, stream rehabili-
tation, and dam removal. Engineers from 
industry and government are also eligible 
for NCED research grants.

The largest and most visible NCED 
outreach project, however, will be its col-
laboration with the Science Museum of 
Minnesota, located in downtown St. Paul. 
Situated on a bluff with a spectacular view 
of the Mississippi River below, the muse-
um—noted for its lively educational pro-
gramming—is a natural fit for NCED.

The museum will create a series of in-
teractive exhibits for a Science Park, to 
be built on a .2-acre section of the river 
flats adjacent to the museum. No specific 
exhibits for the outdoor park have been 
planned yet, but the content will be based 
on NCED research and will illustrate how 
water, air, and other forces sculpt the 
earth’s surface. The park is scheduled to 
open in 2004.

“I think a partnership between the lab 
and the science museum will create a very 
exciting outdoor experience for our visi-
tors,” says Carleen Pieper, the museum’s 
communications director. “The science 
museum has always had a focus on en-
vironmental education. There are basic 
levels that most people understand—ero-
sion, for example—but then there are 
more complicated things, like the effect of 
storm sewers on the environment. Forces 
that sculpt the landscape go beyond ob-
vious things, like a stream that overruns 
its banks now and then. Our exhibits will 
show that landscapes are also affected by 
the decisions we make and how we plan 
for these occurrences.”

The museum will expand its existing 
youth science center into the Science Park, 
where young people will serve as guides. 
Other plans include a summer institute 
for middle school teachers and the devel-
opment of outreach programs for schools 
across the Upper Midwest.

WELCOMING THE UNEXPECTED 
Both in concept and practice, the MAST 
and NCED initiatives will foment creativ-
ity. The ingredients are all there: a host of 
challenging problems, inventive minds, 
technical expertise, partnerships across 
disciplines and institutions, state-of-the-

art technology, financial support, and an 
investment in education. 

Unique in size and scope, the Universi-
ty’s MAST system will expand large-scale 
testing capabilities nationally and interna-
tionally, and through NEES it will aid a 
sweeping effort to restructure earthquake 
engineering research in the U.S. 

At NCED, an extraordinary scientific 
collaboration will oversee the genesis of a 
new superfield—surface process science—
while the center’s education and outreach 
partners serve the public through creative 
programs.

It’s an exhilarating time for everyone in-
volved, from program administrators and 
researchers to the wider scientific commu-
nity and beyond. Perhaps most exciting of 
all is the prospect that MAST and NCED 
will generate significant advances that are 
virtually unimaginable today. 

Parker summarizes their shared hopes 
for the future: “I’d like to see in 0 years 
some really important scientific develop-
ments, educational developments, and ap-
plications that we could not in any way 
have predicted.” 

Given the resources and talent com-
mitted to both ventures, it’s going to be a 
dynamic decade. ■

FOR MORE INFORMATION SEE WWW.CE.UMN.EDU

NCED will collaborate with the Science Museum of 
Minnesota to create an interactive Science Park on 
the river flats adjacent to the museum. 
Content will be based on NCED research and will illustrate 
how water, air, and other forces sculpt the earth’s surface. 

POPULAR SCIENCE: A portion of the NCED grant is reserved for 
research topics of special interest to the general public. “Certain 
topics ... produce results the public can relate to,” says Profes-
sor Gary Parker. “For example, we might look at the social issues 
involved when there is massive flooding of the Mississippi Delta 
or at the effect global warming has on society.”

BIRTH OF A NEW FIELD: Professor Chris Paola and his 
colleagues envisioned an interdisciplinary center where 
diverse researchers could study the processes that 
change the earth’s surface over time. “We realized that 
we could be midwives for a new field that would not be 
civil engineering, geology, or ecology but would be sur-
face process science,” says Paola.
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The midwinter sun peers timidly 
over the horizon when dawn breaks in northwestern Minnesota. Its fainthearted light 

brings no warmth as it creeps over the frigid landscape, bathing acres of snow-covered 

soil in a pallid glow. In this corner of the state, residents sometimes awaken to an early-

morning temperature of 20 degrees below zero. ■ Darrell Rinerson still remembers that 

bitter cold. From the age of six he rose daily before sunrise to help his parents and three 

siblings run the family farm, located near Ada, Minnesota. For 2 years he milked cows 

and helped plant corn and soybeans. ■ To city dwellers, farming may seem a romantic, 

even idyllic, way of life. But Rinerson experienced the reality behind the myth: hard 

Gratitude for a life-changing  
education inspires Darrell Rinerson’s 

record-setting bequest to IT 
b y  Ni c h o l  Ne l s o n
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manual labor, economic uncertainty, and the vagaries of a harsh, 
unpredictable climate. 

By contrast, school was easy, says Rinerson, who was an ex-
cellent student. A voracious reader, he coasted through his high 
school classes. 

“I don’t want to downgrade it,” he says, “but [high school] was 
almost too easy. It didn’t really prepare one for college, although 
that’s probably the way it has to be, so everyone can get through 
it.”

Although no one in his family had ever gone to college, Riner-
son was determined to get an education. In 965, at age 8, he left 
Ada for the University, intent on becoming a scientist. “I wanted a 
career that kept me out of the weather, warm and dry,” he says.

The University gave Rinerson the tools he needed to transform 
his life into a modern rags-to-riches tale: the meteoric rise of a 
farm boy whose pioneering work in computer chip technology 
made him a major player in Silicon Valley. Now, 37 years after ar-
riving on campus, he’s expressing his gratitude to the University 
with a 30 million bequest. The gift, the largest single gift ever 
made to the University, will provide unrestricted funds to the 
School of Physics and Astronomy, which will receive a two-thirds 
share, and to the Department of Electrical and Computer Engi-
neering, which will receive the remainder.

Like so many other first-generation college students, Rinerson 
chose the University because it offered him a quality education at 
an affordable cost. “During those days, money was a major con-
sideration,” he says. “My parents weren’t able to help me, so I had 
to pay my own way. But I was happy with the outcome. The U of 
M was definitely considered a good school.” 

He lived with family members for three years while attend-
ing the University and then moved in with friends. He has vivid 
memories of campus landmarks like the old Washington Avenue 
Bridge and of a stimulating University filled with diverse people 
and ideas.

The 960s were a time of political turmoil, but Rinerson says the 
campus was fairly quiet during most of his undergraduate years. 

“I enrolled in 965, and it wasn’t until the spring of ’69 that social 
issues really surfaced,” he says. 

A future engineer, Rinerson graduated in 969 with a bachelor’s 
degree in physics. “One of the problems we have today in our field 

is that most people don’t know what engineers do,” he says. “They 
know what a scientist does, so they start in physics. A lot of the 
guys in physics who went all the way through, even to the Ph.D., 
ended up switching to engineering.”

After graduation he went to work at Sperry-Univac as a test 
engineer, but his career aspirations pushed him back into the 
classroom in 972. By then he knew exactly what he wanted to 
do—move to Silicon Valley and work on computer chips. 

Working part-time while going to school, Rinerson received 
a master’s degree in electrical engineering in 977. As a graduate 
student he worked with department legends like retired professor 
Jack Judy, whom he labels “a great teacher.” 

After a brief stint with Mostek, a Dallas company, he moved to 
California in 98, where he’s lived ever since. Rinerson and his 

wife, Yoko, are entrenched Bay Area residents. 
Considered a leader in his field, Rinerson nevertheless is mod-

est about his success, attributing some of it to good timing. 
 “I’ve been lucky,” he says. “The field was exploding when I first 

graduated from college. I saw my first computer at Univac—it 
was a huge thing. Today they’re tiny and so much more power-
ful. They’ve evolved so much in 30 years, and I’ve lived through 
the whole thing.”

His first job in Silicon Valley, with Advanced Micro Devices, led 
to another with Sony Semiconductor. Spurred by his growing fasci-
nation with memory technology, he left Sony in 992 and founded 
Micron Quantum Devices to develop flash memory products.

“That’s what we do here in Silicon Valley—start our own com-
panies,” he says. “I enjoyed those years. Believe it or not, the first 
few years on your own are actually the most fun. You don’t have 
the politics of a large company to worry about.” 

His company was so successful that Micron Tech-
nology bought it out in 998 and offered Rinerson a 
job as vice president of its flash memory division.

But even that wasn’t enough for the ambitious 
engineer. “I enjoy the challenge of working on some-
thing that’s the first of its kind,” he says. “For most 
of my career, I was working on things other people 
had done before. When you’re working on some-
thing that’s the first of its kind, you don’t know if it 
can be done.” 

In 200 he left Micron to found Unity Semicon-
ductor Corporation, which is developing nonvolatile 
memory technology. Because these chips retain data 
even after their power source is turned off, they play 
a key role in mobile, Internet-enabled devices like 
cell phones, PDAs, and digital cameras. The eight-
person company is in full-scale development mode, 

 “For me, college was really  
 a change in perspective.
 It was the place where I  
 learned I could do more.”

and Rinerson expects to have its first product ready by 2005. 
Looking back on his many achievements, Rinerson credits the 

University with changing the course of his life. Education was the 
catalyst that transformed the bright, ambitious young man from 
rural Minnesota into a highly successful engineer and entrepre-
neur. Rinerson’s pledge to the University is his way of expanding 
the possibilities for tomorrow’s students and helping the depart-
ments who serve them. 

Professor Mos Kaveh, head of the electrical and computer 
engineering department, says the contribution is more impor-
tant than Rinerson may realize. State funding as a portion of the 
University’s total revenues is shrinking, and competition for top 
faculty and students is intense. 

 “We are in tough competition for students and faculty with 
our private counterparts who have major endowments,” says Ka-
veh. “Darrell’s commitment is a major boost.” 

Although Rinerson’s gift is a planned contribution—the de-
partments won’t receive money for perhaps 30 years in the fu-
ture—both Kaveh and Professor Allen Goldman, head of the 
physics department, have identified some of the ways in which 
the gift may be used.

Faculty support is a top priority for both departments. “If we 
don’t have the funds to recruit and retain the best faculty, they are 
going to be snapped up by other institutions,” says Kaveh, who 
would like to increase endowments to support faculty chairs and 
professors in electrical engineering.

The physics department also needs funds for faculty support, 
says Goldman. When a new faculty member joins the staff in an 
experimental science, he explains, it’s necessary to set up labo-
ratory facilities for that person’s research—sometimes at a steep 
cost.

Both professors want to increase support for graduate students 
(departmental fellowships and grants) and for undergraduate re-
search programs. Upgrades to facilities and technology will be a 
recurring need, and both administrators emphasize that the fu-
ture will bring new opportunities and challenges. 

“These are our current priorities, but things obviously change 
with time,” says Goldman, who was one of Rinerson’s undergradu-
ate advisors in the 960s. “At the time Darrell was here, the main 
research areas were nuclear and space physics.” Now, he says, 
the main research focus is on condensed matter and elementary 
particle physics, while astronomy, a subset of physics during the 
960s, enjoys more autonomy. 

“Demands by industry have changed, and storage has expanded 
in emphasis [in our department],” says Kaveh. “One lone faculty 
member [used to] work on that, and now three faculty members 
focus on that aspect of the field.” 

The ongoing electronic revolution, in its infancy when Riner-
son launched his career, continues to expand the possibilities for 
learning and research. Opening doors—and nurturing minds—is 
just what Rinerson hopes his gift will do for others like him. 

“Because my wife and I don’t have children, we had to think 
about what to do with [our earnings],” he says. “The donation 
just made sense. I was the first in my family ever to go to college. 
When you’re on a farm, unless someone has gone before you, the 
choice is not obvious. For me, college was really a change in per-
spective. It was the place where I learned I could do more.” ■

RINERSON’S RULES
FOR SOMEONE WHO’S STOOD ON THE CUSP of technological change for more than three 
decades, Darrell Rinerson harbors an unusual fondness for a decidedly low-tech tool. 
He collects slide rules and owns more than 600 of the old-fashioned hand calculators, 
many of them picked up at flea markets on lazy Sunday mornings. He’s quick to tell 
you he’s not the only one with a passion for the device, which was made obsolete by 
the introduction of the electronic calculator in 1971.

“There’s actually a slide rule club,” he says, adding that slide rule collections are 
common among engineers. “They’re made by all sorts of manufacturers and have a 
lot of different purposes. There are even slide rules for psychologists!”

Rinerson recalls paying $30 for a slide rule in 1965, when tuition at the University 
was about $125 per quarter. “That gives you some perspective,” he says.
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 WHEN PAUL MITCHELL BEGAN PLAYING SANDLOT FOOTBALL AT 
age 0, he had no idea how far his passion for the game would 
take him.

As a kid growing up in Northeast Minneapolis, the legendary 
Golden Gopher tackle loved the rough-and-tumble neighbor-
hood scrimmages with an intensity that sometimes dismayed 
his mother. 

“I would play almost all day and on the weekends, too,” he says. 
“I’d come home all bloody and dirty. My moth-
er didn’t like it, but I loved to play so much.” 

A few years later, his feats on the college 
gridiron had reporters scrambling to find 
enough superlatives to describe his talent. 
Mitchell (ME ’43) laughs when asked if he 
knew then just how good he was. “I never 
realized that,” he says. “My wife tells me I 

was okay, so I guess I did pretty well.”
That modest self-assessment doesn’t accurately portray one of 

the finest tackles in Gopher football history. In 943 alone, Mitch-
ell’s name appeared on several All-America and Big Ten lists; he 
played in two college All-Star games; famed sportswriter Grant-
land Rice named him to Collier’s All-America squad; and he was 
voted the Gophers’ most valuable player and captain. 

The tributes keep coming. Last September Mitchell was one 
of eight former Gopher standouts inducted into the National 

“M” Club Hall of Fame, a select group of individuals honored for 
their outstanding contributions to University athletics programs. 
The National “M” Club, an organization for letter winners in a 

University sport, accepts Hall of 
Fame nominations from anyone, 
including the general public. The 
club’s 25-member board selects the 
inductees from the pool of candi-
dates. Mitchell is among the Hall of 
Fame old-timers known as the Pio-
neer Group.

A gifted athlete, Mitchell stood six 
feet tall and weighed more than 200 
pounds by the time he was a senior 
at Edison High School. His strength 
and speed helped the Tommies cap-
ture the city’s football championship 
in 939. For most of his teammates, 
that triumph marked the end of 
their sports career, but Mitchell 
was determined to take the 
logical next step and play col-
lege football.

The odds were not in his 
favor. “Not many kids from 
my neighborhood went to 
college then,” he says. “Now-
adays they have tutors and guides and 

tests, but it wasn’t like that then.”
To complicate matters, Mitchell wanted to pursue a very de-

manding major—mechanical engineering—while working his 
way through the University and playing Big Ten football. A pre-
sumably well-intentioned high school teacher warned Mitchell 
that under those conditions it would be almost impossible for 
him to succeed.

But the strong-willed Mitchell knew that when his body and 
mind were exhausted, he would somehow find the strength to 
keep going. “I guess that’s one thing I’ve always had in my favor,” 
he says. “I’ve always been strong psychologically. No matter what, 

I just don’t like to give up.”
He proved to be extraordinarily resilient, both as 
a student and as an athlete. On the football field, 

Mitchell kept going long after most players would 
quit. During a Gopher victory over Northwest-
ern University in 94, he injured his leg but 

continued to play despite intense pain. After 
the coach finally took him out of the game, 

Mitchell walked ten blocks to the hospital, 
where doctors told him his leg was bro-
ken. “I had no idea it was broken,” he 
laughs. “I thought it was just strained 
real bad.”

Sometimes the practice and away- 

game schedule forced Mitchell to miss a week of classes 
at a time, and occasionally he felt overwhelmed by the 
difficulty of keeping up with his studies. Fortunately, 
several professors recognized his dilemma and of-
fered their assistance. “They would always help me 
catch up when I missed classes or labs,” he says. 
“They were wonderful. I wouldn’t have made it 
without their support.” 

Mitchell also received constant support from 
his future wife, University student Ingrid Vallo. 

She became a Gopher football cheerleader in 
943, the first year women were admitted to 
the squad. The couple married in 944.

 Following his graduation, Mitchell served 30 
months in the navy. In 946 he signed a contract 
to play professional football with the Los An-
geles Dons of the newly organized All-America 
Football Conference (AAFC). Two years later he 
left the Dons to join another AAFC team, the 
New York Yankees. Following the AAFC’s de-
mise in 949, he played for the National Football 

League’s New York Yanks from 950-52.
Mitchell’s years as a professional football 
player presented some challenges. “Go-
ing from high school to college is a lot 
easier than going from college to pro-

fessional football,” he says. “In college 

I didn’t have to live with the guys. I played with them and went 
home. In professional football I lived with the guys all the time. 
That was hard sometimes, but I enjoyed it.”

In 952 Mitchell left professional sports to enter the corporate 
world. When he went for an interview at the Garrett Corporation 
in Los Angeles (now AlliedSignal/Honeywell), the manager rec-
ognized Mitchell from his days at the University and hired him 
on the spot. Given the opportunity to use his mechanical engi-
neering degree, self-discipline, and sturdy work ethic at Garrett, 
the former Gopher standout achieved considerable success on 
a new playing field. By the time Mitchell retired in 985, he was 
vice-president of the corporation. 

Immediately after leaving AlliedSignal, he founded Palos 
Verdes Enterprises Corporation, which constructs homes and 
apartment complexes. The company also manages apartment 
complexes, mobile home parks, and mini-warehouses. 

Over the years the Mitchells have been involved in many civic 
and community activities. They’ve been active in the Pet Pro-
tectors League, an organization that Ingrid Mitchell founded to 
rescue stray animals. They’ve supported the Los Angeles Music 
Center, worked with the local school board to establish the best 
school system for their district, and established a scholarship fund 
at Edison High School.

In 992 the couple sponsored two bronze busts of the late King 
Olav V of Norway created for Concordia College in Moorhead, 

Minnesota, and for Vesterheim Norwegian-American Museum 
in Decorah, Iowa. They have fond memories of meeting the king 
several times, including a private audience with him in Norway. 

 “We just like to stay as active and involved as we can,” says 
Ingrid Mitchell. “With three children and four grandchildren we 
always stay pretty busy, but there is always more to do.”

Mitchell, who remains unfailingly modest, still seems a bit awe-
struck by his Hall of Fame peers and surprised to find himself 
among that elite group. “It’s an amazing honor to be alongside so 
many of my friends and heroes,” he says. “I just can’t believe it.” 

Others take a more objective view of Mitchell’s accomplish-
ments on the football field. 

“Paul is one of the greatest tackles to ever participate in the 
game and one of the humblest men I’ve ever met,” says IT devel-
opment director Phil Oswald, who nominated Mitchell for the 
award. “He just doesn’t like to make a fuss.”

Mark Davy, National “M” Club president, agrees that Mitchell 
was a great choice. “We’re proud to induct a man of his stature 
into the Hall of Fame,” he says. “He’s a great player and also one 
of funniest guys I’ve ever met.” 

For Mitchell, the honor recalls many fond memories of the 
University and Minnesota, where he first played the game that 
brought him so much joy and took him so far. 

“I just loved to play football,” he says simply, “and I’m grateful 
for all of the honors I’ve received.” ■

‘M’ Club Hall of Fame inductee Paul Mitchell beat the odds to achieve  
extraordinary success on the gridiron and in the corporate world
B Y  T R A C E Y  W I L S O N

“I would play almost all day and on the weekends, too. 
I’d come home all bloody and dirty. My mother didn’t like it, but 

I loved to play so much.” 

FAME AND 
FORTITUDE

Mitchell at the induction ceremony (inset) 
and in a 1943 Minnesota Daily illustration. CO
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A SHARED COMMITMENT to 
service and the love of fly-
ing forever bound the lives 
of twins John and Robert 
McCollom. The brothers 
graduated from the Univer-
sity in 1942 with degrees 
in aeronautical engineering 
and ROTC commissions in 
the U.S. Army Air Corps. In 

May 1945 a plane carrying the brothers crashed in 
New Guinea, killing Robert. John, stranded in the re-
mote jungle along with two other crash survivors, was 
rescued a month later. 

Following John’s death in 2001, his widow, Betty, es-
tablished the John and Robert McCollom Memorial Schol-
arship to provide financial assistance to undergraduate 
students majoring in aerospace engineering. It’s a fitting 
tribute to the brothers, whose lives exemplified leader-

ship and service.
Gifts like McCollom’s create an en-

during legacy, says IT dean H. Ted 
Davis. “Memorial gifts accomplish two 
significant goals at once: They honor 
and commemorate a loved one, and 
they help us achieve our collegiate 
goals. It’s a great way to help build a 
better, brighter future.”

Memorial gifts can be made to a 
specific program or fund, or their use 
may be left to the college’s discretion. 
Donors can also establish a new fund 

to commemorate a family member, classmate, faculty 
member, or friend. 

For more information about the McCollom scholar-
ship or about making a memorial gift to honor some-
one in your life, contact IT’s development office at 
development@it.umn.edu or 1-800-587-3884.

ROBERT GORE says he spent some of the best years of his life at the 
University. “We had the freedom to explore. There was a free give-
and-take of ideas,” says Gore, chairman of W.L. Gore & Associates. 
Six years after receiving his Ph.D. in chemical engineering, Gore in-
vented the material now commonly known as Gore-Tex.

To ensure that students will continue to benefit from this creative 
environment, Bob and Sally Gore have donated $1 million to IT to cre-
ate the First-Year Graduate Student Fellowship Initiative for students in 
chemical engineering and materials science.

The initiative will enhance the de-
partment’s ability to attract top gradu-
ate students by providing competitive 
first-year fellowships. The Gores hope 
to preserve the qualities of the depart-
ment that so inspired Bob as a gradu-
ate student. 

“I want the department to continue 
to draw highly qualified students who 
will then blossom in an environment 
where they have the freedom to experi-
ment under the direction of one of the 
world’s finest faculties,” Bob Gore says.

 THE TASTE FOR ADVENTURE begins early, as any parent can 
tell you. Some pretty rousing tales spring from the mind 
of a youngster left alone with a few simple props and a 
vivid imagination.

For most of us, real adventure begins only when we 
leave the security of home and school behind to launch our pro-
fessional careers. Many IT alumni spend those first years after 
graduation as employees, gaining knowledge and experience, and 
then forge a new path by starting their own companies. 

Entrepreneurship is an exhilarating, often risky adventure, but 
it has great appeal for IT alumni. Twelve years ago the college’s 

Founders Project identified more than 
,000 alumni who had established their 
own companies. Over the past decade 
we’ve added many more names to that 
list, which continues to grow every year. 

During this same period the Univer-
sity launched Campaign Minnesota, the 
most ambitious fundraising effort in its 
history. As the campaign nears its end, 
we’ve noticed an interesting phenom-
enon. IT’s founders’ list and the roster 
of campaign donors include many of the 
same names: individuals who took the 
less-traveled road and returned to share 
their blessings. 

Alumnus Darrell Rinerson’s story, re-
counted in this issue, offers a powerful 
example. His incredible career, which 
began here in Minnesota with Univac, 

flourished in Silicon Valley during the semiconductor revolu-
tion. His planned bequest of 30 million—the largest in Univer-
sity history—expresses great affection for his alma mater and for 
the physics department and electrical and computer engineering 
department, where his journey began.

His story is not unique. Lee Johnson, Bob Wahlstedt, and Dale 
Merrick started Reell Precision Manufacturing, and all three cre-
ated charitable remainder trusts with IT as a remainder benefi-
ciary. Lee and his wife, Betty, donated additional funds to the new 
Mechanical Engineering Building, and he served as a member of 
IT’s campaign steering committee. 

The late Lee Whitson founded WR Medical Electronics after 
working at 3M and as an industrial engineering teacher. Lee’s 
legacy will create our largest scholarship fund, allowing the me-
chanical engineering department to offer competitive fellowships 
to the top students applying to its graduate program. 

Civil engineering alumni Otto Bonestroo and Bob Rosene, 
founders of the well-known engineering consulting firm Bones-
troo, Rosene, Anderlik & Associates, are extraordinary friends 
of IT who have volunteered their time, talent, and treasure. Bob 
has served as IT Alumni Society president, and both men have 
created and contributed to endowed scholarships, fellowships, 
professorships, faculty recognition, and equipment funds.

Art Schwalm worked with Medtronic until he started Cardiac 
Pacemakers and American Medical Electronics. He and his wife, 
Nancy, have pledged a generous gift to support scholarships. I 
could fill this entire magazine with similar examples.

The common thread in all these stories involves a journey to 
personal success that begins in IT and comes full circle back to 
its origins. The creative philanthropy of our founder/donors en-
sures that future generations of our alumni will venture forth to 
establish new companies, advance science and technology, and 
serve the greater community.

It’s a timeless story that never loses its magic, and we are all 
the better for it.

PHIL OSWALD is director of development for the Institute of Technology. You can reach 

him at 612-626-9385 or by email at poswald@it.umn.edu. 
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DEVELOPMENT OFFICE
Development Team

IT’s experienced professional develop-
ment officers can help you determine 
your best options for supporting Cam-
paign Minnesota. They can give you 
information about IT programs with 
funding needs that match your inter-
ests as well as information about ways 
of giving that best fit your financial 
situation. 

Phil Oswald 
612-626-9385 
poswald@it.umn.edu 
• development director 
• mechanical eng. 
 

Jennifer Clarke 
612-626-9354 
jclarke@it.umn.edu 
• astronomy 
• civil engineering 
• computer science 

David Hoffman 
612-625-6035 
dhoffman@it.umn.edu 
• aerospace engineering 
• chemistry 
• IT centers 

Tom Kinsey 
612-625-4509 
tkinsey@it.umn.edu 
• biomedical engineering 
• electrical & comp. eng. 
• mathematics 

Jennifer Pogatchnik 
612-626-9501 
jpogatchnik@it.umn.edu 
• chem. eng. & mat. sci. 
• geology & geophysics 
• physics

Office of Development 
Institute of Technology 
105 Walter Library 
117 Pleasant Street SE 
Minneapolis, MN 55455

development@it.umn.edu 
www.it.umn.edu/giving 
612-624-5537 
800-587-3884 

TO MAKE A GIFT
To support a project you’ve read about 
in Inventing Tomorrow or to designate a 
gift for any purpose, you may contact a 
development officer directly or call  
1-800-587-3884 for more information.

Daring well  
and doing good

The risks and 
rewards of 
entrepreneurship 
attract IT alumni 
with a generous 
spirit.

Lasting
tribute

Fostering the freedom to explore
$150.1 MILLION
IT CAMPAIGN WATCH

Momentum is strong 
as Campaign Min-
nesota enters its 
final months. As of 
April 1, 2003, IT has 
raised nearly 94 
percent of its $160 
million campaign 
goal. Overall, the 
University has 
raised nearly $1.58 
billion during the 
first three years 
of the campaign. 
Thank you, alumni 
and friends, for your 
generous support.

THE IT LIBRARY ENDOWMENT fund is off to a 
strong start. Alumni, friends, and faculty have 

already contributed more than $185,000 to the fund, which will eventually 
help the University purchase approximately 100 new books for the sci-
ence and engineering collection annually. The rising cost of science and 
engineering journals has forced University Libraries to drastically reduce 
the number of titles it purchases. “The library endowment is designed to re-
verse that trend,” says IT dean H. Ted Davis. “With your help, we can secure 
the balance needed to reach our goal.”

BUCKS FOR BOOKS

Robert Gore

J. McCollom

R. McCollom
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ing volunteers with expertise in 
math and science.

“We’re looking for volunteers in-
terested in small commitments—
like making a classroom presenta-
tion or leading a discussion—as 
well as those willing to make a 
longer commitment,” he says.

Given the state’s current budget 

crisis, the program is even more 
important. “Difficult times define 
the character of a community,” he 
says. “Priorities are clarified. We 
have a golden opportunity to make 
a difference.”

To volunteer or get more infor-
mation, call 612-626-8282 or 
email itas@it.umn.edu. 

 MY PATH IN AND OUT OF THE UNIVERSITY wasn’t exactly 
a straight line. I entered the University through the 
East Bank, planning to become an electrical engi-
neer, and emerged seven years later from the West 
Bank as a fledgling attorney specializing in intel-

lectual property law. 
Halfway through my undergraduate program I realized I 

wasn’t cut out to be an engineer. Despite my general fascination 
with technology, in lab sessions I was constantly afraid of blowing 
something up. Law offered me a comforting alternative: I could 

combine my communication skills with a 
bachelor’s degree in electrical engineering. 
Today I think they call that “interdisciplin-
ary studies.” Back then, however, people 
just thought I’d gone mad. But the high-
tech age was dawning, and I suspected 
that having a technical background would 

be advantageous to a young lawyer. My 
hunch was right. 

For me, the marriage of law and tech-
nology is extremely satisfying, and the 
tie that binds the happy union has always 
been IT and the University. As an under-
graduate I was convinced that IT was the 
place to be; as an intellectual property 
lawyer I firmly believe the college is Min-
nesota’s single most valuable institution. 

My client base offers solid proof that 
IT helps build Minnesota’s economy. In 
my work I encounter a steady flow of 

ideas and technology that originated one way or another in IT. 
When transferred to the marketplace, these innovations lead to 
new jobs, enhanced productivity, and an improved quality of 
life. I meet many talented faculty and alumni who produce the 
technology and establish the companies that generate economic 
growth. They also serve as expert witnesses on my cases, which 
range over a variety of technologies.

I joined the IT Alumni Society because I share its goals, but 
what keeps me involved and motivated are the members and the 
support staff. They create a culture of continuous improvement 
that encourages everyone to look for ways to make things better. 

ITAS leaders are highly skilled professionals who know how to 
manage people and to transform your ideas into reality. 

You can help us decide which alumni programs offer the great-
est benefit and how we can serve you better. In this issue you’ll 
find a brief alumni survey form that asks for demographic data 
(degrees, graduation date, schools attended, employment status, 
companies founded) and for feedback on our programs. All indi-
vidual responses will be kept strictly confidential. We’ll also email 
you instructions for completing the survey online.

As ITAS president, I urge you to take a few minutes to com-
plete the form. Survey results will give us an updated collective 
snapshot of our alumni—your careers, entrepreneurship, pro-
fessional interests—that documents the ways in which IT serves 
individuals, its alumni, and the broader community.

Currently much attention is focused on the legislature and 
the painful process of slicing up the budget pie. In the long term, 
though, we must find ways to make the pie bigger and increase 
our state’s collective wealth. IT is an essential ingredient in that 
recipe.

I look forward to hearing from you now and in the future. 
Your comments, suggestions, and participation are always wel-
come. 

DAN McDONALD (EE ’82, JD ’85) is president of the IT Alumni Society. You can reach 

him at 612-626-8282 or by email at itas@it.umn.edu. 
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Surveying  
the future

You can help us 

decide which 

alumni programs 

offer the greatest 

benefit and how 

we can serve you 

better. 

IT ALUMNI SOCIETY
Institute of Technology 
105 Walter Library 
117 Pleasant Street SE 
Minneapolis, MN 55455

itas@it.umn.edu 
www.it.umn.edu/itas 
612-626-8282

Executive Committee

President 
Daniel McDonald (EE ’82, J.D. ’85)

President-elect 
James Clausen  
(AEM ’63, Mechanics M.S. ’65)

VP, Alumni Relations 
James Gilkinson (EE ’67, M.S. ’69) 

VP, Corporate Relations 
Richard Westerlund  
(EE ’60, Math M.S. ’67, MBA ’96)

VP, K-12 Outreach 
Paul Torniainen (ChemE M.S. ’94)

VP, Student Relations 
Durga Panda

VP, University Relations 
Richard Hedger (EE ’62, M.S. ’68)

UMAA National Board Rep. 
David Hagford (AEM ’64)

Past President 
Richard Newell (Chem Ph.D. ’75)

Director of Alumni Relations 
Kristine Kosek

Board Members

Robert Benke (Civil ’68, M.S. ’80)

John Berner (ME ’65)

John Borowicz (CSci ’80)

Lisa Breuer (GeoE ’85)

Richard Clarke (ME ’53)

Jason Dick (AEM ’96)

Professor Arthur Erdman

Lily Guimond

Cassian Lee (ChemE ’83)

Adam Lyche

Venkata Mangipudi (ChemE M.S. ’95)

Nilabh Narayan  
(EngMech M.S. ’85, Ph.D. ’89)

John Pournoor

Michael Rancour (ME ’80, MSMOT ’99)

Jerry Sosinske (EE ’78)

William Thiesse (EE, Math ’81)

Anthony Yapel (Chem Ph.D. ’67)

A CROWD OF roughly 550 execu-
tives, alumni, faculty, and friends 
packed the ballroom at the Min-
neapolis Hyatt Regency Hotel for 
IT’s 2003 Science & Technology 
Banquet on April 23. The banquet, 
IT’s premier alumni event, raised 
$20,000 for the ITAS Scholar-
ship Fund. Richard Gross, Dow 
Chemical’s vice president for re-
search and development and new 
business development, headlined 
the event, which also featured 
remarks by University president 
Robert Bruininks and IT dean H. 
Ted Davis.

LONG BEFORE he became a 
chemical engineer, Paul Torniainen 
(ChemE M.S. ’94) was a young 
boy with a penchant for science 
and math. A solid elementary and 
secondary education fueled that 
passion and shaped his decision 
to pursue engineering. 

Now he wants to return the fa-
vor by working to ensure that to-
day’s young students get the best 
possible math and science educa-
tion. It’s all part of the ITAS board’s 
commitment to being a catalyst 
for creating relationships between 
IT alumni and the community, he 
says.

“There are few endeavors in life 
that will provide as rich and pro-
longed a return as a good educa-
tion,” says Torniainen, who heads 
an ITAS program that connects 
alumni with K-12 programs seek-

UNIVERSITY MENTORS are marking a milestone. Over the past 10 
years, the University’s alumni mentor programs have matched more 
than 10,000 mentor-student pairs. The University of Minnesota 
Alumni Association’s Mentor Connection, which encompasses 16 col-
legiate mentor programs, heralded the achievement at a kickoff event 
in November 2002.

IT has one of the largest and most innovative programs, with near-
ly 500 participants each year. To help 
prepare students for their careers, the 
program matches them with technical 
professionals. Mentors can introduce 
students to a company or field, ex-
change ideas with a new generation of 
leaders, and help a promising student 
succeed. 

Mentor programs flourish because 
they offer rewards both to students and 
mentors, says Kris Kosek, director of 
IT’s alumni programs.

 “For alumni, it’s more than just an 
opportunity to give back something to the University community,” 
says Kosek. “It’s a chance to learn, grow, and change lives.”

IT is widely recognized as a leader in mentor programs at the Uni-
versity. Last year the program earned ITAS its fourth UMAA Program 
Extraordinaire Award for sustained excellence in programming. 

A call to help K-12

S&T Banquet raises 
$20K for scholarships

10,000 matches in 10 years

Gross
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 MARCUS MATTISON didn’t set out to create a landmark, 
but his “temporary” contribution to the University 
landscape became a campus icon nonetheless. 

The University hired Mattison (Civil ’33) to build 
the two wood-planked bridges that carried pedes-

trian traffic over Washington Avenue between Coffman Union 
and Northrop Mall for 6 years. 

Completed in 940 to coincide with the opening of the new 
student union, the bridges were supposed to stay in place for less 
than a decade, says Mattison.

“The original plan was to depress Washington Avenue [below 
grade] from Oak Street to the Mississippi River,” he recalls. “But 
then the war came along and put everything on hold.”

That plan, which would have extended Northrop Mall to Coff-
man plaza, later was abandoned, and the pedestrian bridges re-
mained in place. In January 2002 they were finally demolished to 
make way for safer, more accessible replacements.

Building the bridges was Mattison’s first major contract, and 
construction was a challenge. Workers installed the steel bridge 
frames at night to avoid disrupting streetcar traffic. “We had six 
hours to complete the steel construction and get the trolley wires 
back in place,” he says. 

Mattison also remembers raising concerns about the bridge 
design. “I was worried about corrosion where the steel columns 
were embedded in the concrete,” he says. He expressed his con-
cerns to civil engineering professor Joseph Wise, who designed 

the structures. 
“He said, ‘Don’t worry about it. They’ll only be here for 0 

years; they won’t have time to corrode,’” recalls Mattison. “We 
were both wrong.”

After the bridges were completed (at a cost of just 5,000), 
Mattison turned to other projects. “I didn’t really think of [the 

bridges] as anything special,” he says. But gen-
erations of University students did. Academic 
processionals and protest marches alike tra-
versed the arched walkways, and homecoming 
pennants shared space with antiwar banners 
along its railings. According to University es-
timates, campus denizens crossed the bridges 
more than 00 million times. 

Professor Thomas Fisher, dean of the Uni-
versity’s College of Architecture and Landscape 
Architecture, says it’s no surprise that people 
were fond of the bridges. Located in the heart 
of the Minneapolis campus, they summon up 
all kinds of associations that have little to do 
with the bridges themselves but everything to 
do with memories, he told the Minneapolis 
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Bridging past  
and future

Marcus Mattison, the alumnus 
who built the original “temporary” 
Washington Avenue pedestrian 
bridges in 1940, returned to cam-
pus last fall to dedicate their 
replacements. The new bridges 
(above) are clad in stainless steel 
to complement the nearby Weis-
man Art Museum. Mattison (left) 
was escorted by University vice 
president Kathleen O’Brien.The pedestrian bridges shortly after their construction in the 1940s (above) and in the 1970s (top). JO
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Star Tribune last year.
“It’s not the bridges people are attached to; they may not have 

walked over them for 25 years,” Fisher said. “Physical things wear 
out, and memories don’t. The new bridges [are] in roughly the 
same place and will have new associations for people.” 

Covered in stainless steel that matches the exterior of nearby 
Weisman Art Museum, the new bridges slope gently, curving to 
the side to preserve a clear view from Northrop Mall to Coff-
man Union. 

At 2 feet wide, the new bridges are four feet wider than their 
predecessors. A heating system embedded in the concrete will 
keep them free of ice and snow. The 4.5 million project also 
included transit stations, landscaping, and lighting along Wash-
ington Avenue.

Mattison was the first to cross the new bridges at a dedication 
ceremony in October. At the event, he confessed a fondness for the 
originals. “In old age, I guess nostalgia sets in,” he says. “I started 
to realize that they were something special.”

As for the new bridges, he says, “They’re nice—real fine struc-
tures. I hope they last as long as the old ones did.” ■

FOR MORE INFORMATION SEE WWW.IT.UMN.EDU/INVENTING.
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