




FE H T U HE 

II MOLECULAR DETECTIVES 

Mysteries abound when chemistry is 

taken to the level of the structure of 

individual molecules. Chemistry 

professors Wayne Gladfelter and Ken 

Leopold are digging up solutions. 

About the cover: Although the 
research interests of Wayne 
Gladfelter and Ken Leopold are 
widely divergent, both IT chemis
try professors are determined to 
bring new understanding to the 
role that the structure of indi
vidual molecules plays in a variety 
of chemical reaction mechanisms. 
In this composite photograph, 
Gladfelter and Leopold are 
pictured with stylized representa
tions of some of the molecules 
they study in their research . 
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A LETTER TO 

OUR READERS 

As you may have noticed, this 
issue of Inventing Tomorrow has a 
slightly "leaner" feel than previ
ous issues. In an effort to meet 
the challenges posed by recent 
budget cuts, we have trimmed its 
size from 32 pages to 16. Al
though the trend of lean times 
and difficult budget decisions is 
likely to continue well into the 
future, we hope this reduction in 
pages will be temporary. 

Our goal during these more 
difficult times is to identify other 
resources to help us maintain the 
high level of overall quality that 
people have come to expect from 
the Institute of Technology. This 
includes the quality of our 
magazine, Inventing Tomorrow, an 
award-winning publication that 
allows us to stay in touch with 
and provide information to our 
alumni and friends. 

The resource we have identified 
to maintain the level of excellence 
in our communications with you 
through our magazine is advertis
ing. Beginning in the next few 
issues, advertisements showcasing 
a variety of fine companies and 
their products and services will be 
dispersed among the magazine's 
usual feature stories, profiles, and 
news items. We expect these 
advertisements to feature, among 
other things, high-technology 
products and services relevant to 
your business (they may even be 
for your company or products) 
and lifestyle. 

Obviously, we will take every 
precaution to ensure that our 
advertisements work to enhance 
the quality of this publication 
rather than detract from it. 
Toward this end, we have struc-

tured an advertising program that 
will benefit the readers of Inventing 
Tomorrow in many ways by 
providing: 

• the option to place ads for your 
company's products and services, 
as well as for available career 
opportunities; 

• the opportunity to learn about 
relevant products, services, and 
career opportunities offered by 
leading-edge companies through
out the country; and 

• information about relevant 
upcoming educational programs, 
seminars, lectures, and other 
events at the University of Minne
sota and elsewhere. 

In addition to opening the doors 
to advertising in our alumni 
magazine, we are continually 
striving to derive the maximum 
benefit for IT from limited re
sources. Needless to say, there are 
tough decisions to be made. We 
must remain patient yet persistent 
as we work toward continued 
improvement in all areas. 

With the decision to include 
advertising in future issues of 
Inventing Tomorrow, our contact 
with you-our alumni and 
friends-will remain steadfast. We 
hope that you continue to enjoy 
and benefit from this publication 
and that you will contact us if we 
can be of assistance in helping you 
promote your business. 

H. Ted Davis 
Dean, Institute of Technology 



HATFIELD 

ASSUMES 

DEVELOPMENT 

POST 

Richard W. Hatfield was recently 
named director of development and 
external affairs for the Institute of 
Technology. Hatfield comes to IT 
from his position as vice president 
of development for the Kempe 
Children's Foundation in Denver. He 
has more than 20 years' experience 
working in development, external 
relations, and marketing, including 
stints with the University of Wyo
ming Foundation, an international 
development consulting firm, and 
the Rocky Mountain Hospital 
Foundation. 

Hatfield, who is married and has 
three children, earned a bachelor's 
degree in business administration 
and political science from Elmhurst 
College in Elmhurst, Illinois. He 
has a master's degree in public 
administration from the University 
of Wyoming. 

"I 'm very excited to have been 
given the opportunity to help the 
institute raise the funds and develop 
the other resources it needs to 
maintain its stature and reputation 
for excellence as we move into the 
next century," says Hatfield. 

N V N T 

GM PRESENTS 

CHECK 

The General Motors Corporation 
recently presented a $250,000, 
five-year grant to the Institute of 
Technology. The grant money 
will be used to support a variety 
of activities, including the 
recruitment and retention of 
minority and women students, 
student advising, and electrical 
and mechanical engineering 
faculty research projects. Funds 
also will be provided to support 
10 General Motors Undergradu
ate Assistant Scholars. 

MORE MEMBERS 

OF THE 

ACADEMIES 

Our recent story ("The Crowning 
Glory," Spring 1996) on faculty 
members who have been elected 
to the National Academy of 
Sciences or the National Acad
emy of Engineering or both 
unfortunately omitted three 
names. We apologize for the 
error. 

Regents' Professor of Chemistry 
Paul Gassman, who died in 1993, 
was elected to the National 
Academy of Sciences in 1989. 
Neal R. Amundson, former 
professor and head of chemical 
engineering and materials 
science, was elected to the 
National Academy of Engineering 
in 1970, during his tenure on the 
IT faculty. Philip G. Hodge, 
professor emeritus of aerospace 
engineering and mechanics, was 
elected to the National Academy 
of Engineering in 1977. 

In addition to these three, john 

N G T 0 M 0 

Winckler, professor emeritus 
of physics, was named to the 
National Academy of Sciences 
in 1996, after the story was 
completed . 

SHOWCASE 

FEATURES 

ME RESEARCH, 

STUDENT 

PROJECTS 

More than 200 alumni, faculty, 
and friends attended a May 9 
event designed to help lay the 
groundwork for the upcoming 
mechanical engineering capital 
campaign . Colorful displays 
showcased the research activities, 
corporate collaborations, and 
design projects of mechanical 
engineering faculty, students, and 
corporate partners. Speaking at 
the event were University of 
Minnesota President Nils 
Hasselmo; IT Dean H. Ted Davis; 
Richard Goldstein, head of the 
Department of Mechanical 
Engineering; and jim Cabak, co
chairman of the Mechanical 
Engineering Building Committee. 

The upcoming capital campaign 
will raise funds for a new Me
chanical Engineering Building. 
The state legislature appropriated 
roughly $13 million for the new 
building in 1994. An additional 
$9 million will be raised from 
private sources. For more infor
mation, contact Eric Kautzman at 
612-626-9501 . 
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Wayne Gladfelter and 

Ken Leopold tinker 

with the structure of 

individual molecules 

as they break new 

ground in fundamental 

chemical research and 

open the doors to new 

applications-

By Chuck Benda 
Photographs by Rob Levine 

N v N T 

You don't typically expect to find a 
chemist poking around in semicon-
ductor device fabrication . But as the 
functional size of semiconductor 
devices shrinks ever smaller, the 
electrical engineers, physicists, and 
others who have traditionally 
staffed the microelectronics 
research labs are discovering that 
they need the understanding that 
chemists bring to the process. 

"The physical properties of the thin 
films used in semiconductor 
fabrication-the electric conductiv-
ity, dielectric constant, thermal 
conductivity-are crucial to the 
performance of the devices," 
explains Wayne Gladfelter, professor 
of chemistry. "No one really 
understands the relationship-or, 
for that matter, if a direct relation-
ship even exists- between the 
chemical reaction mechanism that 
takes place when these films are 
created through chemical vapor 
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deposition and the final composi-
tion and structure of the thin films." 

These thin films are typically 
"grown" using a variety of pro-
cesses that deposit very thin layers 
of the desired material on a silicon 
substrate. For the most part, current 
commercial fabrication operations 
rely on physical vapor deposition 
(PVD) processes such as evapora-
tion and sputtering. Manufacturers 
hope to begin producing a new 
generation of semiconductor 
devices with trenches, gates, 
circuits, and other features smaller 
than 0.18 micron. At this level of 
miniaturization, the PVD processes 
begin to fail: they can no longer 
produce a uniform thin film that fills 
all the nooks and crannies of the 
various circuits and devices, and 
some materials begin to fail as the 
thickness of the thin film is reduced . 
New technologies are needed to 
replace PVD. 

0 0 w 



Chemical vapor deposition (CVD) 
offers several advantages over PVD, 
including more uniform coverage 
and a very high level of throughput. 
Simply stated, CVD produces a thin 
film by heating and thus vaporizing 
a volatile chemical compound 
(called the precursor) in a vacuum 
chamber. The molecules transform 
through a chemical reaction during 
the vaporization and then adhere to 
the semiconductor wafers, creating 
the thin film . While scientists 
understand the process well 
enough to create thin films, 
designing the precursors is still little 
more than a trial and error process 
since they don't fully understand 
the chemical reaction that takes 
place as the precursor is vaporized . 

"If we could more completely 
understand this mechanism, we 
could control the composition and 
structure of the thin films, and 
ultimately their physical properties," 

says Gladfelter. "In an ideal situation 
you could say, 'I need a thin film 
with this particular crystalline 
orientation-a metal oxide,' and 
you could work backwards to 
determine a set of design principles 
that would allow you to construct 
the perfect molecule to function as 
a precursor. We're not there yet, but 
our research group has developed 
some of the necessary design 
principles." 

Currently, it can take up to two 
years to develop suitable precursors. 
"We go in and design and synthe
size a molecule that we believe will 
give us the properties we want," 
says Gladfelter. "Along the way, we 
try to develop and improve our 
understanding of the chemical 
reaction that is taking place." 

Gladfelter and his colleagues use x
ray diffraction, electron microscopy, 
and Rutherford back-scattering 

spectroscopy to examine the 
molecules they cook up. As they 
learn more about how the various 
molecular bonds break and new 
ones form, they gain insight that 
allows them to speculate more 
accurately about the kinds of 
molecules that might perform the 
way they want them to. 

One of the early successes for 
Gladfelter's research group has 
been the design and synthesis of a 
precursor (dimethylethylamine 
alane) that yields a very pure 
aluminum thin film . This precur
sor- now patented and licensed for 
marketing-can deposit thin films 
faster and at lower temperatures 
than other precursors for aluminum 
thin films. The jury is still out on 
whether it will become the pre
ferred precursor as manufacturers 
begin to integrate more CVD 
processes into the fabrication of 
semiconductor devices. 

ves 
"Ours is just one of the molecules 
that are currently contenders," says 
Gladfelter. "Another contender also 
produces a pure aluminum thin film 
through CVD, but it bursts into 
flames when it comes into contact 
with oxygen, so there are concerns 
regarding safe handling. Ours 
doesn't present such handling 
dangers, but it has a shorter lifetime 
in the flask." 

While the workings of the market
place are sorting out the value of 
the various precursors for aluminum 
thin films, Gladfelter's group has 
pushed on, building on what they 
learned from studies of precursors 
to aluminum thin films. 
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"Gallium is right beneath aluminum 

in the periodic table, so it has many 

of the same characteristics," says 

Gladfelter. "We became interested in 

exploiting the same kind of functional 

group to make gallium nitride." 

When Gladfelter describes the 

chemical reaction, he sounds like a 

cook reciting a recipe: "Our basic 

idea was pretty straightforward. We 

wanted to combine one nitrogen 

from ammonia with one gallium 

from a stable compound to release 

all the hydrogen. We wanted to take 

this hydrogen and that one, this one 

and that one, and this one and that 

one," Gladfelter continues, pointing 

at a diagram of the molecular 

structure, "and create a pure form of 

gallium nitride." 

They ended up with the first reported 

gallium nitride nanocrystals

"quantum dots" of pure gallium 

nitride 60 angstroms in diameter

ever created. While many problems 

remain to be solved before the dots 

can be used in practical applications, 

the process has yielded yet another 

exciting glimpse of what goes on at 

the molecular level during the 

chemical reactions. 

"The molecular structure of gallium 

nitride was first characterized back in 

the 1930s," says Gladfelter. "It's a 

classic pattern known as hexagonal 

close packing. The molecules are 

packed together in much the same 

way a stack of cannonballs fits 
together. That's the most stable 

phase of gallium nitride. But we've 

ended up with a molecular structure 

that is a mixture of hexagonal close 

packing and another structure called 

cubic close packing. 

"This is all very exciting. It's never 

been seen before. Based on thermo

dynamics, the structure of the final 

product shouldn't contain any cubic 

form-and at least half of the layers 

are in cubic form. There may be a 

relationship between the particular 

N V N T 

molecular structure of our precursor 

and the molecular structure of the 

quantum dots of gallium nitride." 

Although Gladfelter's primary interest 

is finding out what happens in terms 

of basic chemistry at the molecular 

level during CVD, he also gets 

involved in applied research. In a 

recent project, he teamed up with 

Stephen Campbell, associate profes

sor of electrical engineering, and 

others to fabricate actual MOSFET 

transistors using thin films of a form 

of titanium dioxide. 

"There are so many variables and 

complexities involved as scientists 

attempt to build ever smaller devices 

that collaboration becomes essen

tial," says Gladfelter. "We invent or 

design these new materials that may 

or may not prove to have the 

desirable physical properties. In terms 

of molecular structure they may be 

very close, yet one is worth big bucks 

and another-nothing." 

In the short run, semiconductor 

manufacturers and other producers 

are more interested in immediate 

applications of products such as the 

precursor for depositing pure thin 

films of aluminum or in the actual 

devices coming out of collaborative 

work. In the long run, though, it may 

be the fundamental research that 

really pays off. 

"We're developing the processes and 

building a basic understanding of the 

chemical reactions," says Gladfelter. 
"That's the most important scientific 

achievement-and it holds the 

greatest potential for the future." 

Hunting grouse 

and sticky 

molecules 

Like many scientists, Ken Leopold, 

associate professor of chemistry, is 

part scholar, part detective, and part 

opportunist. How else could he have 

combined a simple observation from 

the distant past and a chance reunion 

with a colleague into a scientific 

breakthrough? The discovery has 

revealed a whole new class of 

molecules and yielded a level of 

understanding that may help solve 

some of the complicated problems 

of atmospheric science, including 

acid rain and the depletion of the 

ozone layer. 

Leopold has long been interested in 

molecular structure. "Usually, atoms 

stick tightly together to form chemi

cal bonds that dictate the structure of 

molecules," he says. "Then as 

molecules aggregate, they stick to 

one another much more loosely 

through interactions generally known 

as van der Waals forces. We have 

simple rules for predicting molecular 

structure, and we've learned a lot 

about intermolecular interactions. 

The forces between molecules-the 

van der Waals forces-have little 

effect on individual molecular 

structures." 

Leopold's recent research, however, 

has brought to light a new class of 
systems for which these ideas fail 

miserably. They don't follow the rules 

for predicting molecular structure, 

and the structures they do assume 

change dramatically when the 

molecules aggregate. Leopold calls 

these molecules partially bonded 

since they contain bonds that have 

not fully developed. 

The earliest seeds of the discovery 

came when Leopold was a graduate 

student studying intermolecular 

forces. He was writing a paper on the 
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interaction between cyanogen and 

boron trifluoride. These substances 

don't react in the usual sense, but 

form a weak complex in the gas 

phase. Yet he noticed that using 

acetonitrile instead of cyanogen 

formed an ordinary solid compound 

forms whose structure is much 

different from that of the cyanogen 

complex in the gas phase. "This led 

me to wonder about the structure of 

the acetonitrile-boron trifluoride 

complex in the gas phase," says 

Leopold, "but I didn't take it any 

further at the time." 

In 1989 Rick Suenram, a friend of 

Leopold's and a scientist at the 

National Institute of Standards and 

Technology, came to Minnesota for a 

visit. "He was going grouse hunting 

the next day and needed a place to 

stay," says Leopold. "We started 

talking about these boron trifluoride 

complexes, and since Rick had a 

spectrometer that could tackle the 

question about acetonitrile-boron 

trifluoride, he asked if I wanted to 

collaborate." 

Although the acetonitrile-boron 

trifluoride complex proved to be 

quite ordinary in the solid state, it was 

quite extraordinary in the gas phase. 

"It didn't look like a chemically 

bonded compound," Leopold says, 

"but the binding seemed much 

stronger than what we would have 

expected for an ordinary intermo

lecular interaction. It was something 

between a chemical bond and a van 

der Waals attraction. Furthermore, 

the boron-nitrogen distance was 

nearly 0.4 angstrom longer than in 
the solid, and the nitrogen-boron

fluoride angle was 1 0 degrees 

smaller. We had never seen anything 

like it before!" 

Leopold knew he was on the verge of 

opening up a new area and decided 

to build his own spectrometer at 

Minnesota. The apparatus, known as 

a pulsed-nozzle Fourier transform 

microwave spectrometer, enables a 
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precise determination of molecular 

structure by careful measurement 

of the molecular absorption of 

microwaves. 

Leopold and his students have now 

studied many examples of partially 

bonded systems and realize that they 

have discovered a class of molecules 

whose structure changes dramatically 

between the gas phase and the solid 

state. "These molecules exhibit a kind 

of hypersensitivity to their neigh

bors," Leopold says. "Their response 

is to get smaller and 'stickier' as other 

molecules approach." 

The work soon took a turn that 

began pulling Leopold out of the 

realm of fundamental research into 

that of applications. In particular, his 

results may hold direct implications 

for the study of atmospheric science. 

One of the primary constituents of 

acid rain is sulfuric acid, but no one 

knows exactly how sulfuric acid forms 

in the atmosphere. Scientists think 

that atmospheric sulfur dioxide is 

oxidized to sulfur trioxide, which then 

forms a short-lived complex with 

water. The water-sulfur trioxide 

complex has long been thOI ... :-'ht to 

be an immediate precursor to 

atmospheric sulfuric acid. 

Leopold recognized that the water

sulfur trioxide complex should be a 

member of this class of partially 

bonded molecules, but because it is 

unstable, no one had yet been able 

to observe it in the gas phase. 

Leopold and his research group 

found a way around this problem 
and were able to produce sufficient 

quantities in their spectrometer to 

allow them to study it. The results 

provided the first definitive state

ments about the structure and 

bonding of the complex. 

Leopold and his students have also 
examined the' ammonia-sulfur 

trioxide complex, which has recently 

been postulated as a possible seed 

N G T 0 M 0 

molecule for the formation of 

atmospheric particulates. This system 

also turns out to be partially bound, 

and its sensitivity to nearby molecules 

is sure to have important structural 

and energetic consequences for the 

initial phases of particle nucleation. 

Most recently, the group has com

pleted a determination of the 

structure of the nitric acid-water 

complex. The results of this study 

should prove useful in beginning to 

understand hydrates of nitric acid, 

which are important components of 

the so-called Type I polar strato

spheric clouds that form over 

Antarctica and are believed to be 

intimately related to the depletion 

of ozone. 

"We can now make some new 

statements about the nature of key 

players in the formation of atmo

spheric acids and particles, " Leopold 
says. "I'm very excited about this. It's 

a wonderful example of the way basic 

research unexpectedly becomes 

useful in solving problems that are 

important to society." 

Next, Leopold wants to expand these 

studies, working his way around the 

periodic table and making quantita

tive measurements of the electrical 

polarity of partially bonded mol

ecules. Along the way, he hopes to 

further extend the study of atmo

spheric chemistry while continuing to 

chart new ground in the basic 

understanding of molecular structure. 

"It's sort of interesting," Leopold 

reflects. "We started out studying 
cyanogen and boron trifluoride-two 

atmospherically irrelevant mol

ecules- yet we ended up in atmo

spheric chemistry. We even got to do 

some fundamental science along the 

way. Science doesn't neatly divide up 

into the 'pure' and the 'applied.' It all 

fits together in the end." 
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ITAS INSTALLS 

'96- '97 OFFICERS 

AND BOARD 

The Institute of Technology 
Alumni Society (ITAS) Board of 
Directors installed new officers 
and board members june 11. The 
new president is james A. Mclinn 
(Physics 1974, M.S.), who has 
served on the board for the past 
three years, as vice president for 
student affairs and, most recently, 
as vice president for corporate 
affairs. He received a bachelor's 
degree in physics at the Univer
sity of Michigan before coming 
to Minnesota for graduate work. 
Mclinn is a quality and reliability 
consultant with Rei-Tech of 
Minneapolis, where his clients 
have included Tennant, E.F. 
Johnson, Sheldahl, NASA, 
Amway, and Ford New Holland. 
He has been active in the Ameri
can Society for Quality Control 

President james A. Mclinn 

VP, Advancement john L. Borowicz 

VP, Alumni Relations Robert W. Rosene 

and was elected a Fellow of 
ASQC in 1994. In addition to his 
involvement with ITAS and 
ASQC, Mclinn served as chair
man of the 18,000-member 
Minnesota Federation of Engi
neering Societies in 1992 and 
1993. He also serves on the 
adjunct faculty of George 
Washington University, where he 
teaches two continuing engineer
ing education courses. Mclinn 
and his wife, Connie, live in 
Hanover, Minnesota. 

The board recognized departing 
members who have completed 
their terms: Richard P. Daly (vice 
president for finance), Professor 
David L. Frank (IT faculty repre
sentative), joanne E. Kleinhenz 
(vice president for alumni 
relations), james C. Murray, 
Patrick A. Pederson (IT student 
representative), and Mark 
Wikelius. john Kugler, 1986-87 
ITAS president, was honored for 
his many contributions to ITAS 
over the past year. The 1996-97 
officers and board members are: 

Physics 1974, M.S. 

Computer Science 1980 

Civil Engineering 1945, 1948 M.S. 

VP, Corporate Relations jerome G. Sosinske Electrical Engineering 1978 

VP, Student Relations Harold G. White Agricultural Engineering 1984, 

Industrial Engineering 1986 M.S. 

UMM National Rep Anthony F. Yapel Jr. Chemistry 1967, Ph.D. 

Past President Lorraine I. Clark Chemical Engineering 1977 

Director Michael K. Cepek Computer Science 1984 

Director Richard ). Hedger Electrical Engineering 1962, 

1968 M.S. 

Director Arthur R. Kydd Aeronautical Engineering 1960 

Director Heather Midje Larson Chemical Engineering 1988 

Director Mary E. Learmont Metallurgical Engineering 1982, 

Mineral Engineering 1984, M.S. 

Director Daniel W. McDonald Electrical Engineering 1982, 

J.D. 1985 

Director V. Rama Murthy IT faculty representative 

Director Richard G. Newell Chemistry 1975, Ph.D. 

Director Ryan S. St. Clair IT student representative 

Director William F. Thiesse Electrical Engineering and 

Mathematics 1981 

Director Victor Tao Tong Physics 1 99 3 
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SCIENCE AND 

TECHNOLOGY 

DAY A SUCCESS 

More than 400 IT alumni and 
corporate friends attended the 
1996 Science and Technology 
Day Banquet at the Minneapolis 
Marriott City Center in February. 
Two distinguished alumni of the 
Department of Geology and 
Geophysics, Fred A. Donath 
(1954) and james A. Peterson 
(1949 M.S., 1952 Ph.D.), re
ceived the University of Minne
sota Outstanding Achievement 
Award at the event. Keynote 
speaker was George B. 
Rathmann, chairman, president, 
and CEO of ICOS Corporation 
and chairman emeritus of 
Amgen, who spoke on "Biotech
nology: The Last Great Technol
ogy of the 20th Century." 
University of Minnesota regents 
Hyon T. Kim and Stanley 
Sahlstrom and University of 
Minnesota President Nils 
Hasselmo attended, along with 
representatives of more than 40 
local companies. 

N V N T 

CLASS OF 1946 

VISITS 

Members of the IT Class of 1946 
and their spouses came to 
campus in May for their 50th 
reunion. Returning class mem
bers included Remus Bretoi 
(Aeronautical Engineering, M.S.), 
Richard Deleo (Aeronautical 
Engineering), Melvin Fligstein 
(Aeronautical Engineering), 
Henry Hauser (Chemical 
Engineering), Milton Rudell 
(Aeronautical Engineering), and 
Clarence Syvertson (Aeronautical 
Engineering). The group toured 
campus and enjoyed a reunion 
dinner with IT Dean H. Ted Davis 
as their speaker. 

ASTRONOMY 

SEMINAR SETS 

RECORD 

Kris Davidson, professor of 
astronomy, spoke on the Hubble 
Space Telescope at the year's 
second IT Technical Seminar. 
More than 140 IT alumni and 
friends-twice as many as 
attended any of four previous 
seminars-attended the April 
event in the Tate Lab of 
Physics on campus. ITAS will 
sponsor additional technical 
seminars during 1996-97. 
They are presented free of 
charge to current ITAS 
members. 

AWARDS 

PRESENTED AT 

COMMENCEMENT 

IT honored two of its distinguished 
alumni-Bob G. Gower (Chemistry 
1963, Ph.D.), president and CEO of 
Lyondell Petrochemical Company, 
and Oscar A. Schott (Electrical 
Engineering 1934), founder and 
chairman of Schott Corporation
with the Outstanding Achievement 
Award at commencement exercises 
May 31. ITAS President Lorraine Clark 
also presented the 1996 Paul A. 

Cartwright/IT Alumni Society 
Outstanding Student Service Award 
to electrical engineering graduate 
Grant M. Erickson, and, along with 
Mrs. George W. Taylor, presented the 
George W. Taylor/IT Alumni Society 
Distinguished Teaching Award to 
chemistry professor Kent R. Mann. 

Top photo, left to right: Bob G. 
Gower, University of Minnesota 
President Nils Hasselmo, Regent 
Hyon T. Kim, and IT Dean H. Ted 
Davis. Bottom photo, left to right: 
Oscar A. Schott, Hasselmo, and Kim 
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Chemical Engineering, B.S. 1937, M.S. 1941; Mathematics, Ph.D. 1945 

hen Neal Amundson was an IT student, chemical engineering was a 
division of the Department of Chemistry. Amundson joined the chemistry 
faculty after completing his graduate studies and, in 1948, became the 
founding head of the Department of Chemical Engineering (now the 
Department of Chemical Engineering and Materials Science). 

Although chemical engineering first achieved its status as the number
one-ranked program in the country a few years after Amundson stepped 
down as head in 1974, he is recognized as the driving force behind that 
achievement. In addition to recruiting some of the brightest young faculty 
members in the nation, he conducted groundbreaking research that 
helped the program earn its prominent reputation. Working with fellow 
faculty member Rutherford Aris, Amundson was one of the first in the 
country to apply partial differential equations and nonlinear mechanics to 
problems in chemical reaction dynamics. 

During his years at IT, Amundson also nurtured the birth and growth of 
the chemical engineering program at the University of Guadalajara, 
Mexico. IT's was once the only U.S. program to accept Mexican students, 
several of whom returned to Guadalajara to form the core of a chemical 
engineering department. Amundson made several trips to Mexico early on 
to help the new program get off the ground. 

Throughout his career, Amundson has received many honors. He was 
elected to the National Academy of Engineering in 1970, and in 1979 
Amundson Hall was named in his honor. He has honorary degrees from 

the University of Minnesota, Notre Dame 
University, and the University of Guadalajara. He 
is currently a professor of mathematics at the 
University of Houston, where he has been a 
faculty member since 1976. 

While it is clear that the University of Minnesota 
owes a great deal to Amundson, he sees it the 
other way around. He and his wife, Shirley, also a 
Minnesota graduate, have been generous 
supporters of IT throughout the years, in 
particular supporting the Amundson Endowed 
Professorship with substantial contributions. 

"The Institute of Technology gave me a tremen
dous opportunity very early in my career," says 
Amundson. "I was only 34 when they hired me 
to start up the Department of Chemical Engi
neering, and they let me run with the ball. I've 
always felt that I owed IT a lot because of that 
opportunity." 

Neal and Shirley Amundson 
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Charles W. Britzius 
Civil Engineering 1933 
Oscar A. Schott 
Electrical Engineering 1934 
Charles Britzius of Wayzata, Minn., 
and Oscar A. Schott of Chaska, 
Minn., were the first two recipients 
of the Minnesota Federation of 
Engineering Societies Distinguished 
Engineer Award, presented at the 
annual MFES & MSPE Awards and 
Recognition Banquet in February. 

Gilbert A. Northfield 
Metallurgical Engineering 1938 
Gilbert Northfield is retired after 12 
years with U.S. Steel and 31 years 
with National Lead Company, 
including 4 in personnel shielding
atomic energy. He is a life member 
of the American Society for Metals 
and the University of Minnesota 
Alumni Association and is now 
trying to get the "wheeze" out of a 
Northrop organ. He resides in 
Brookfield, Ill. 

N V N T 

1940s 
Charles A. Amann 
Aeronautical Engineering 1946, 
Mechanical Engineering 1948, M.S. 
Charles Amann of Bloomfield Hills, 
Mich., was invited to speak on 
energy and the environment at 
Concept 2020, an international 
symposium marking the 25th 
anniversary of the TNO Road
Vehicles Research Institute in Delft, 
The Netherlands. He is retired from 
General Motors Research Laborato
ries in Warren, Mich. 

William Horwitz 
Chemistry 1947, Ph.D. 
William Horwitz is scientific adviser 
to the U.S. Food and Drug 
Administration. The Association of 
Analytical Chemists International 
established the William Horwitz 
Award for outstanding service, and 
he was the first recipient. He 
resides in Silver Spring, Md. 

Robert Holl 
Chemical Engineering 1948 
Robert Holl retired from Exxon 
Research and Engineering Com
pany in 1986 and has since been a 
consultant to the Oil Trading 
Company, the Process Technology 
Company, and other businesses. 
He and his wife have lived in 
Europe since 1960 and currently 
reside in London. They have 
two married daughters, and 
grandchildren. 

Robert H. Goodin, P.E. 
Metallurgical Engineering 1954 
Bob Goodin of Rockville, Md., 
retired in March after 42 years in 
municipal public works: he served 
as a civil engineer for the city of 
Minneapolis (1954-57) and as 
director of public works for both 
Glencoe, Illinois (1957-80), and 
Rockville, Maryland (1980-96). He 

is also a retired lieutenant com
mander in the U.S. Naval Reserve. 

Donald H. Craighead 
Mechanical Engineering 1957 
Don Craighead of DHC Enterprises 
Inc. was recently named 1996 
Minnesota Family Business Person 
of the Year by the Minnesota Family 
Business Council. The award, which 
recognizes the contributions of 
family business to the state of 
Minnesota, was presented in May 
at the Interlachen Country Club in 
Edina. Don and his wife, Sandy, 
reside in North Oaks, Minn. 

Robert L. Aske 
Mechanical Engineering 1958 
Bob Aske has taken early retirement 
after 37 years with Honeywell/ 
Alliant TechSystems, where he was 
an engineering manager in product 
development for the military. He 
formed Aske Associates and is 
currently developing new security, 
law enforcement, automotive, and 
medical products. He resides in 
Minneapolis, where he is involved 
in community service activities. 

Richard J. Harju 
Mechanical Engineering 1958 
Richard Harju retired from 3M in 
1995 after 26 years of service as 
HVAC project engineer, mainte
nance superintendent, and plant 
engineering manager. He currently 
resides in Mounds View, Minn. 

Donald M. Heath 
Mathematics 1958 
Donald Heath, of Herndon, Va., 
was recently named the first full
time president and CEO of the 
Internet Society, an international 
organization responsible for global 
coordination and cooperation on 
the Internet. Prior to this appoint
ment, he worked as executive vice 
president and CEO of Transaction 
Network Services of Herndon. 
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1960s 

Earle Kyle 
Physics 1961 
Earle Kyle, director of marketing 
and strategic planning for UFO 

Systems of Pittsford, N. Y., recently 
concluded an agreement with Sir 

Speedy, the world's largest quick
printing chain, to place UFO's 
ColorFiare controllers for driving 

color laser copiers and wide-format 
color inkjet paster makers in their 

service centers worldwide. He 
resides in Rochester, N. Y. 

William C. Peterson 
Mathematics 1967, 1969 M.S. 
William Peterson has been pro

moted to full professor at the 
University of Minnesota, Crookston 

(UMC). He joined the UMC faculty 

in 1968 and is the only faculty 
member on campus to have been 

twice selected by his peers to 
receive the Outstanding Teacher 
Award. He has been a leader in the 

integration of technology into the 

teaching/learning process. 

James M. Conn 
Mechanical Engineering 1969 

james Conn has joined 

Streamfeeder, LLC of Minneapolis 
as general manager. Streamfeeder 

is a market leader in the precision 
friction feeding industry. Prior to 

taking his current position, he was 
vice president of sales and market
ing for Rice Lake Weighing Sys
tems. He resides in Vadnais 
Heights, Minn. 

Jeff Schiebe 
Electrical Engineering 1969 
jeff Schiebe has joined Pixelvision 
of Acton, Mass., as vice president 
for sales, marketing, and service. 

Pixelvision is a world leader in LCD 
flat panel computer monitors. He 
resides in Southboro, Mass. 

N V N T 

1970s 

Harmon B. Abrahamson 
Chemistry 1974 

Harmon Abrahamson was pro
moted to full professor at the 
University of North Dakota, Grand 
Forks, last year and became chair of 

the chemistry department at UND 
this spring. 

Roger W. Johnson 
Mathematics 1979 

Roger johnson, formerly on the 
faculty of Carleton College in 
Northfield, Minn., has accepted an 

associate professorship in math
ematics and computer science at 
the South Dakota School of Mines 

in Rapid City. 

Gregg Boster 
Mechanical Engineering 1981 
Gregg Boster is president of 
Professional Technologies of Ham 

Lake, Minn., which has installed and 
has operational 30 SLA 500 stereo

lithography systems to complement 

other prototype services for plastic 
and die cast parts. 

Mark Ellis 
Chemical Engineering 1982, 1990 
Ph.D. 

Mark Ellis, a process development 
engineering specialist for the 3M 

Company, was named Minnesota 
Young Engineer of the Year for 

1996. Among his other accomplish
ments, he originated and developed 
a process for producing an adhesive 
that has the potential for use in a 
wide variety of 3M products. The 
award was presented by the 
Minnesota Federation of Engineer

ing Societies at its annual Awards 
and Recognition Banquet in 
February. 

N G ID T 0 M 0 

J.P. Little 
Computer Science 1984 
]. P. Little of Minneapolis was 
recently promoted to vice presi

dent, Advanced Technology 

Center, United Health Care, a 
$1 0 billion health care services 

company based in Minnetonka, 
Minn. 

Alvaro Toubes Prata 
Mechanical Engineering 1985, 

Ph.D. 
Alvaro Toubes Prata is a professor 

at the Federal University of St. 
Catarina, Florianopolis, Brazil. He 
has been active in heat transfer 

and fluid mechanics, has super
vised 16 master's and 6 doctoral 

students, and has been a consult
ant to several Brazilian companies. 

Kenneth A. LaRock, P.E. 
Electrical Engineering 1991 

Kenneth LaRock of Little Canada, 
Minn., recently obtained profes

sional registration in Minnesota 
and is pursuing registration in 

Texas. He is a project engineer with 

the 3M Company, where he 
designs electrical systems for 

industrial facilities. 

Tim Peterson 
Mathematics 1991 

Tim Peterson of Lakeville, Minn., is 
a collateral auditor with Norwest 
Business Credit in Minneapolis. 

Janelle Jurek Kozak 
Computer Science 1992, M.S. 
Janelle Jurek Kozak has joined the 
staff of Knowledge Partners of 
Minnesota, a computer consulting 
company specializing in high
technology knowledge-based 
systems. She also has served on the 
technical staffs of 3M, Authorware, 

and the Minnesota Supercomputer 
Center. 
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Name 

Address 

Graduation Year 

Employer 

Other News 

William D. Larson 
Chemistry 1929, 1936 Ph.D. 
St. Paul, june 14, 1996 

Peter H. Voorlas 
Electrical Engineering 1933 
Tucson, Ariz., April 20, 1996 

Morris J. Blair 
Physics 1947, Ph.D. 
St. Paul, May 20, 1996 

David M. Benston 
Mechanical Engineering 1960 
Minnetonka, Minn., 
February 2, 1996 

Degree 

City 

City 

Department 

Title 
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