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Chemist Paul Barbara uses ultra-fast 
lasers to clock the speed of molecules 
By Deane Morrison 

Molecules move fast . How fast? 

The average hummingbird beats its wings 
60 times a second ; a car engine can turn 
over 100 times per second ; a garden
variety honeybee can flap its wings 250 
times per second. But molecules, which 
are held together by chemical bonds 
between atoms, have bird, bee, and buggy 
beat. Groups of atoms can rotate around 
some bonds more than 10 billion times per 
second. 

Assistant professor of chemistry Paul 
· Barbara clocks the ultra-fast rotations of 

various molecules. His laboratory is a 
world where things happen in trillionths of 
a second, or picoseconds. 

The shortness of a picosecond can be 
grasped by an analogy: a picosecond is to 
10 minutes what 10 minutes is to the age 
of the universe, assuming that the 

universe is about 12 billion years old . 

"When one goes to an ultra-fast time scale, 
it's like studying the universe in the detail 
of 10 minutes of observation," Barbara 
explained. 

Barbara headed a team that assembled an 
apparatus which zaps molecules with a 
laser beam, making the molecules glow 
briefly in a characteristic pattern. These 
glowing patterns contain clues to the 
speed at which groups of atoms rotate . 
The apparatus can reveal the patterns 
over a time span as short as 50 
picoseconds, much as a camera records 
everything that occurs during an exposure. 
His team is the first to use the apparatus, 
called a multichannel analyzer, to study 
these picosecond-scale glowing patterns. 

Barbara's apparatus and data help 
scientists understand photophysics and 
photochemistry, which deal with physical 

and chemical processes mediated by light. 
The science of photophysics has 
applications in the rapidly growing field of 
photocommunication, including the use of 
thin silica glass fibers to carry telephone 
conversations. Voices are now carried as 
electricity in wires , but already "fiber 
optics" have replaced conventional wiring 
in many long-distance lines, Barbara said. 
Photochemical processes are important in 
the manufacture of some plastics and 
chemicals and in the field of solar energy 
conversion. 

At 1 0 feet high and 14 feet long , the 
analyzer practically fills the laboratory. 
Sprawled on the workbench are parts that 
resemble a toy train set and a maze of 
mirrors and prisms laid out like an obstacle 
course. In the midst is a small vial about an 
inch square, which during testing contains 
molecule samples. 

MOLECULES to page 4 

(o, 
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From the Dean 
IT optimistic about development of long-range plans to improve education 

As I write this column, the Minnesota 
Legislature is considering the University's 
budget request for the next biennium 
(1985-87). As modified by the governor, 
this budget request contains the specific 
elements needed to turn months of 
Institute of Technology planning into 
reality. These plans provide for significant 
increases in both faculty and program 
support, renovation of certain inadequate 
institute facilities, and the construction of a 
new electrical engineering/computer 
science building. For a number of reasons , 
we within IT are optimistic about this 
period of decision making by state and 
University leaders. 

First, considerable public support for an 
increased investment in science and 
technology exists. This support reflects the 
public's increased understanding of the 
importance of these areas to the continued 
economic development of our region and 
state. Furthermore, the public recognizes 
the needs of more and more young people 
who wish to pursue careers in engineering, 
science, and technology, and realizes , as 
well , that industry's rising need for 
sophisticated personnel must be met. We 
expect that state and University leaders 
will respond to these needs with 
appropriate funds. 

Second, this is a period of considerable 
activity within the University as a result of 
the installation of a new president. 
Kenneth H. Keller, former professor and 
chairman of the chemical engineering and 
materials science department was named 
president in March (see story on page 1 0). 
Keller has begun his task as a leader of the 
University with a broad and exciting plan 
entitled "A Commitment to Focus," in 
which he has outlined his determination to 
see the University of Minnesota become 
one of the top five universities in the 
nation. His eloquently voiced plan has 
inspired the University community and the 
leadership of the state. 

Finally, at the request of the Legislature, 
the Institute of Technology has developed 
its own long-range plan in conjunction with 
the University's overall plan. This plan has 
been well received and judged to be a 
realistic, reasonable response to the 
University's, as well as the state's, science 
and technology needs. The University's 
Board of Regents have submitted the plan 
to the Legislature. A positive response by 
legislators to the University's budget 
request would permit us to begin 
development of activities outlined in the 
plan . 

The long-range plan charts a flexible 
course for the development of the Institute 
of Technology by outlining the programs, 
facilities , and activities it should pursue 

Ettore Infante 
Photo by Kevin Gutknecht 

over the next 10 years. We developed the 
plan by evaluating needs and 
opportunities in science, engineering, and 
architecture and by analyzing our current 
assets. These assets include faculty, 
undergraduate and graduate students, 
technical and support personnel who 
assist all operations, the equipment and 
libraries essential to educational and 
research activities, and the buildings that 
provide a home for teaching and research 
activities. 

This analysis of our current assets
especially a comparison with similar 
assets at some of our sister institutions..::
have indicated to us that the institute is 
now in a state of critical imbalance. We 
have a very good faculty ; indeed, excellent 
in certain areas. But we have too many 
undergraduate students compared to our 
current number of faculty. This means that 
we cannot devote the amount of care that 
is essential to undergraduate activities. 

At the same time, we have insufficient 
resources for graduate students to both 
take advantage of our excellent faculty and 
simultaneously help as teaching assistants 
in the instruction of undergraduate 
students. We also found an imbalance in 
the number of support and technical 
personnel needed to assist our operations 
(our secretarial services are inadequate, 
and the technical support needed to 
sustain in proper fashion our research and 

instructional activities is completely 
inadequate). 

Finally, we found that the current level of 
equipment for both our teaching and 
research activities is insufficient, 
particularly for distributed computational 
equipment, an area in which a network of 
personal computers and work stations 
commensurate with the high level of our 
instruction is essential. The areas in which 
we may suffer the most imbalance are our 
libraries, our teaching laboratories, and 
especially the quality of overall available 
space. 

This lack of balance within the Institute of 
Technology exists not only among the 
broad assets described above, but also 
among disciplines. In certain areas (most 
notably in electrical engineering, computer 
science, and some subareas of 
mechanical engineering), it is clear we 
have neither the faculty nor the facilities to 
sustain the demands of increasing 
numbers of students who want to pursue 
careers in these fields, or the demands of 
the industrial sector, which needs 
graduates in these fields. 

The Institute's long-range plan is designed 
to rebalance our assets with the needs of 
our programs. These needs are 
summarized in the figure on page 2, which 
suggests two very different academic 
program options. Program option 2 
depends on an allocation of significantly 
more resources to the Institute of 
Technology, as indicated by the 25 
percent increase in the number of faculty 
necessary with this option. As the diagram 
shows, the primary difference between the 
two options is centered in the electrical 
engineering, mechanical engineering, and 
computer science departments. These are 
the departments in which the worst 
imbalances exist between demands at the 
educational and research levels and the 
current available resources . 

As the diagram indicates, either of these 
two program options demands a 
significant investment in new or renovated 
buildings to correct the inadequacies of 
our current facilities, especially the lack of 
space for laboratories and libraries. The 
summary figure suggests on ly two 
possible options based on the 
requirements of the more modest 
academic program option 1. 

Development of academic program option 
2 would require further, but not 
significantly larger, facilities. The diagram 
clearly shows that, even at the basic level 
of square footage, our building space is 
completely inadequate for institute needs. 
While the projected budget required for 
either facility option is very significant, 
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Summary of Academic Program and Facilities Options 

ACADEMIC PROGRAM OPTION 1 

APPROPRIATE BALANCE AI«JNG UNDERGRADUATE, GRADUATE, 
AND RESEARCH PROGRAMS, WITH SIGNIFICANT 
Elf'HASIS ON QUALITY IN All C(M'ONENTS 

RESTRICTED UNDERGRADUATE ENROLLMENT IN 
EE, 1£, AND CSCI 

CHANGES OVER FALL, 1984: 

FACILITIES OPTION !A 

RENOVATES All FACILITIES FOR 30 YEARS 
OF EXTENDED USE 

SPACE NEEDED IN 1994: 1,434,000 ASF 

• Existing Adjusted Inventory (99I,200 ASF) 
• Infills/Additions (57 ,200 ASF) 
• Assignment in Non-IT Buildings (207,000 ASF) 
• One New Bu ilding (147,500 ASF) 
e Shortfall (31,100 ASF) • 10% decrease in undergraduate 

enrollment, with restrict i ens 
in EE, ME, and CSCI 

• 32% increase in graduate enrollment 
TOTAL PROJECT COST (1g84 COLLARS): S2ll,234 ,000 

• 93% increase in technical and 68% 
increase in clerical support personnel 

• 13% increase in faculty 

.. ________ .. ~~ FACILITIES PLAIINING H FACILITIES PROJECTS UNDER PLAIINING OR CONSTRUCTION 

I PROGRAN PLAIIN I NGI 1984 
APPROPRIATION 

1985 
REQUEST 

SMITH HALL RENOVATION 

Al'lJNDSON HALL-MINES/ 
METALLURGY RENOVATION 

S2l,OOO,OOO 

Sl,400,000 S3,000,000 

ACADEMIC PROGRAN OPTION 2 

AU9£NTATION Of ACADEMIC PROGRAN OPTION 1 TO MEET THE 
PRESENT CAREER INTERESTS Of STUDENTS AND INDUSTRIAl 

ELECTRICAL ENGINEERING AND S2,400,000 
C(M'UTER SCIENC£ BUILDING 

S45,600,000 

JIEEDS FOR GRAOOATES I• SELECTED DISCIPLINES 

UIID£RGRAOUATE ENROLLI£NT IN EE, ME, 
AND CSCI ADJUSTED TO MEET DEMAND 

CHANGES OVER FALL, 1984: 

• total IT undergraduate enrollment 
remains at current levels 

• 35S increase in graduate enrollment 
• gas increase in technical and ass 

increase in clerical support personnel 
• 25S increase in facu 1 ty 

lllTE: FACILITIES OPTIONS 2A AND 2B WOULD BE ESSENTIALLY 
THE SAME AS 1A AND 1B, BUT WOULD REQUIRE 
APPROXIMATELY AN ADDITIONAL 50,000 ASF. 

FACILITIES OPTION 1B 

REIIOVATES All FACILITIES FOR 30 YEARS 
Of EnENDED USE 

SPAC£ IIEEDED I• 1994: 1,434,000 ASf 

• Existing Adjusted Inventory (9g1,200 ASF) 
• Infills/Additions (64,600 ASF) 
• Assignment in Non-IT Buildings (31g,600 ASF) 
• No additional New Buildings 
e Shortfall (58,600 ASF) 

TOTAL ~CT COST (1984 DOLLARS): S208,47l,OOO 

The following chart outlines options under the Institute of Technology's long-range plan. Facilities 
projects are crucial to both plans. 

these funds would provide for the 
retrofitting and refurbishing of all Institute 
of Technology facilities over the next 10 
years. IT would then have appropriate 
facilities for the next 30 years. 

Several building projects are crucial to the 
development of our plans: completion of 
the current renovation of our chemistry 
facility, Smith Hall, the planned renovation 
of the Amundson Hall/Mines-Metallurgy 
complex, and the construction of the 
proposed electrical engineering/computer 
science building. 

This last project is particularly important as 
the lynch pin of our space development 
plans: unless this building is completed as 
soon as possible, it will, of necessity, be 

most difficult or impossible to adequately 
address the requirements of electrical 
engineering and computer science. Due to 
the great interest of both students and 
industry in these areas, this building is 
most urgently needed. 

We also must correct as rapidly as 
possible the institute's lack of appropriate 
library facilities. A number of libraries 
within the institute will be moved to a 
combined science and technology library 
in the Walter Library building, which will be 
renovated and prepared this summer for 
consolidation by September 1985. 

By the time this issue of Items is printed, 
the fundamental legislative and University 
decisions concerning our plan will have 

been made. All of us at the Institute of 
Technology look forward to those 
decisions. We are optimistic that as you 
read this column, we will be working on the 
first stages of the long-range plan. 

Correction 
The winter 1985 issue of Items 
inadvertently omitted the name of C. Alan 
Brantingham ('70 mechanical 
engineering) from the list of Professional 
Instruments Co. , Minneapolis, engineers 
who contributed to the construction of the 
Hubble Space Telescope. 
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MOLECULES from page 1 

"Everybody is familiar with chemical 
processes like cooking, which happen in 
seconds or minutes," Barbara said. "But 
we're looking at things that most of us 
aren't aware of because they happen 
much too fast. " 

Barbara measures how fast one part of a 
molecule can rotate around another part . 
To visual ize such a rotation , imagine your 
body is a circle, keeping your arm straight. 
Your arm represents the chemical bond 
that anchors the rotating part to the rest of 
the molecule. If you could rotate your fist 
10 billion times per second you would have 
a perfect model of molecular rotation. 

Of course, you are the same person 
despite your fist's location, but the 
molecules Barbara studies actually 
change identity as the rotating parts 
change position. When the ''fist" of one of 
these molecules points one way, the 
molecule has its own set of properties, 
including its own color. But when it points 
in the opposite direction, the color is 
different. 

Wavelengths of light emitted from a 
substance determines color. For example, 
a red shirt gives off red light, which has a 
longer wavelength than other colors of 
light. By looking at the pattern of 
wavelengths that a molecule emits and 
determining how long it takes the pattern 
to change, Barbara can measure the 
speed with which the "fist" rotates around 
the chemical bond. 

Barbara begins his experiments by shining 
a laser for 30 picoseconds through a 
sample of molecules, which are dissolved 
in water or another fluid. This sharp pulse 
of light synchronizes the molecules; that is, 
it excites all of them at the same time so 
that they will all react together. Because 
the pulse is so short, the light must be very 
intense to produce measurable results. 
And it is: each pulse reaches a peak 
intensity of 1 00 billion watts. 

Molecules respond to the pulse by emitting 
light for perhaps thousands of 
picoseconds. Barbara can set the analyzer 
to select specific 50-picosecond intervals 
for study. He does this by moving a prism 
that directs the laser beam into the sample 
vial. 

In every experiment, light travels from the 
laser to the prism, then to the sample, and 
from the sample to a detection device. The 
light always has the same amount of time 
to make this trip. When this time is up, the 
50-picosecond "exposure time" begins. 
Thus the farther the prism is placed from 
the sample, the longer it takes the laser 
beam to reach the sample and the less 
time the sample has to react before the 
detector starts taking measurements. This 
allows Barbara to capture an earlier stage 
of the molecules' reaction. 

-.s-
A complex obstacle course complete with a prism is needed to record the speed of molecules. In 
Barbara's lab, things happen in trillionths of a second, or picoseconds. 

To simplify calculations, scientists have 
invented ways to deal easily with the 
movement of light in picosecond-scale 
time spans. 

"The great chemist G.N. Lewis coined a 
term for 3.3 picoseconds, the time it takes 
light to travel one millimeter," Barbara said. 
"He called it the 'jiffy."' That makes 300 
billion "jiffies" in a second, so before you 
promise to do anything "in a jiffy," think it 
over. 

At room temperature the rotations take 
about 1 00 picoseconds, Barbara said. 
When he wants to slow down the rotations 
to study them more closely, he cools the 
samples with liquid helium. As the 
temperature dips near the freezing point of 
the liquid in which the molecules are 
dissolved, rotations can slow down by a 
factor of a thousand or more. 
Temperatures can range from just a few 

Homecoming, S & T Day 
set for Oct. 25-26 
The Institute of Technology has big plans 
for alumni during the weekend of Oct. 
25-26, 1985. 

Science and Technology Day activities, 
homecoming , and alumni reunions for the 
classes of 1935, 1945, 1960, and 1975 
coincide this year. On Friday, Oct. 25, the 
evening banquet for Science and 
Technology Day will be held at the 
Radisson South Hotel in Bloomington, 
Minn. The homecoming game (Minnesota 
vs. Ohio State) is scheduled for Saturday, 
Oct. 26. Details of specific reunion and 
department activities are not yet available. 

A registration form and more details will be 
included in the summer issue of Items. For 
information, call376-2448. 

degrees above absolute zercr-- near 
minus 468 degrees Fahrenheit- to 212 
degrees Fahrenheit, the boiling point of 
water. 

Barbara has been collecting data on 
ultra-fast processes for about six months. 
As he gathers more information, the blurry 
movements of molecules will become 
clearer, revealing a world of activity that 
makes our daily routines seem glacially 
slow in comparison. 
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Guidelines aid University-industry ties 
By Harvey Meyer 

Guidelines that promote cooperation 
between the University of Minnesota and 
industry and ensure the integrity of the 
University's teaching , research , and 
service missions have been developed by 
a University task force . 

"It is neither possible nor advisable to 
establish rigid rules governing these 
relations," the task force's report said. 

The report noted the University's 
long-standing relationship with industry in 
the fields of chemistry, engineering, 
agriculture, and medicine. Those ties have 
produced grants to the University, faculty 
consulting contracts, University-industry 
exchange programs, cooperative research 
projects, continuing education programs 
for industry personnel , joint use of 
equipment and facilities , and joint 
business ventures. 

If approved by the Board of Regents, the 
guidelines would be administered by the 
Office of Research and Technology 
Transfer Administration. They were 
designed as "positively as possible to 
promote cooperation with industry," said 
Anton Potami, assistant vice president for 
research administration and the task 
force's chair. 

There may have been a perception in the 
past that the University wasn 't willing to 
transfer its technology on an exclusive 
basis, Potami said. The task force report 
helps clarify that notion, he said. 

"The University wants to get the research 
out," Potami said. "We think the proposed 
guidelines are reasonable and fair and 
should help get the research out. " 

The task force report outlines the following 
areas of University-industry concerns : 

• Monitoring of industry-sponsored 
projects at the University. The University 
should require a review of 
industry-sponsored proposals and 
resulting contracts, ensuring that faculty 
activities are reported to the regents and 
the public. This would help the University 
maximize patent opportunities and assure 
proper patent ownership and financial 
accountability. 

• Openness of research . The University 
should not enter into industry contracts 
that tend to stifle open discussion of 
research. Department and University 
administrators should review any new, 
proposed , or ongoing faculty-industry 
activity that might compromise the 
University's open environment. 

To protect the proprietary and patent 
concerns of industry, the University delays 
publication of finding for "a reasonable 
time"- about 90 days. Any delay beyond 
that should be reviewed, according to the 
report. 

• Appropriateness of research. 
Collegiate, departmental , and central 
officials should review promptly all 
proposed, new, or ongoing industry 
contracts to ensure quality research and 
conformity with the department's and the 
University's mission. 

• Faculty and University conflicts of 
interest. Faculty should disclose all 
significant, directly related connections 
and financial interests when accepting 
industry support. University officials should 
review any conflicts and consider 
developing a formal policy on conflicts of 
interest for faculty. 

• It wouldn 't be a conflict of interest for 
the University to hold equity in companies 
as compensation for transferring research 
discoveries, the task force said. University 
officials can serve on a firm's board of 
directors, but should abstain from voting 
on matters affecting the University's 
relationship with that firm, the report said. 
Further, when funds are raised for 
University research from public offerings, 
the University and faculty must 
"scrupulously" avoid endorsing the offer or 
the potential research results . Written 
permission should be obtained before 
using the University's name in advertisina . 

• Use of University equipment, facilities, 
and personnel. When industry uses 
University facilities , the University should 
be fully compensated, and such research 
should not interfere with University 
functions . The report also recommended 
that the University not knowingly compete 
with private industry in providing identical 
or similar services. 

• Indirect costs. The University should 
continue to examine ways of fully 
recovering indirect costs- such as 
operation, maintenance, and 
administration expenses- from 
industry-sponsored projects. The report 
also indicates that the University should be 
fair and flexible in recovering those costs, 
recognizing the value of training graduate 
students, transferring technology, and 
promoting research. 

• Transfer of University rights . If 
exclusive technology rights are awarded, 
the University should consider including a 
performance clause and limiting the period 
of exclusivity or limiting the exclusivity to a 
narrow field . The University also should 
retain research discovery rights unless 
there are valid reasons to transfer those 
rights to industry, the report said. 

High-technology jobs create more jobs, study says 
By Bob Geiger 

At least one job is created for every new 
technology job, according to a recent 
survey. 

That's good news for Minnesotans and 
state industry, particularly because 
Minnesota's high-technology employment 
has expanded since 1970. The job growth 
in technology-intensive industries does 
spur job creation in support industries, 
according to the results of a year-long 
study by acting state economist Wilbur 
Maki. 

High-technology industries now provide 
more than 13 percent of the state's 
employment- up from 11 percent in 
197Q-- and make up 25 percent of state 
exports, the study said. 

The study supports the notion held by 
many academic and elected officials who 
believe that creation of high-technology 
jobs has a ripple effect in support 
industries. The Minnesota High 
Technology Council (MHTC), a group of 
representatives from technology-related 
organizations, commissioned the study. 
The MHTC lobbies for educational 
improvements. 

"The big thing about high tech is not the 
jobs that it creates directly," said Maki, a 

University professor of agricultural and 
applied economics. "The big thing is the 
spin-offs, in terms of support jobs and new 
processes that become the basis for new 
businesses." 

Maki found that technology jobs often 
create more than one support position. For 
every engineer in high-technology 
industry, for example, there tend to be 11 
other jobs at the company and 12 outside 
the firm in support industries- a total of 24 
jobs bred for each engineer. 

The study defined industries that employ 
at least 50 percent more engineers, 
scientists, mathematicians, and computer 
specialists than the national average as 
technology-intensive. The study targeted 
1 o industry groups with the highest 
percentage of engineers, including 
electrical and non-electrical machinery, 
chemicals, medical products, 
transportation equipment, and various 
business services. 

Engineers and scientists hired in these 
industries not only breed new jobs, but are 
important to the Minnesota economy by 
themselves. Maki's study found that they 
earn $28,600 annually- double the 
$14,300 average for other jobs. Engineers 
and scientists numbered 28,600 in 
Minnesota in 1980. 
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Architecture professor Stephen Weeks: 

Discovering first-time home buyers' likes 
By Darlene Gorrill 

There's something really memorable 
about moving into your first home. Building 
equity and getting a better tax break are 
also satisfying. 

But as you and your loved ones bump 
around before dinner, you just may wonder 
why did they make the kitchen so small? 

What people do and don't like about where 
they live interests Stephen Weeks, 
assistant professor of architecture. Weeks 
studied the housing preferences of 
participants in the Minneapolis/St. Paul 
Family Housing Progam. Sponsored by 
the two cities and the McKnight 
Foundation, the program encourages 
builders to develop moderate-cost housing 
for middle-income, first-time homeowners. 

Since 1981 when the program began, 29 
new developments- a mix of 
townhouses, condominiums, rehabilitated 
buildings, and single-family homes- have 
been constructed in Minneapolis and St. 
Paul. The two cities financed bonds to 
ensure an 11 7/8-percent interest rate on 
the new homes, making them more 
affordable for buyers. 

Some developments sold better than 
others. Weeks wanted to know why, and 
was particularly curious about the role 
architecture played in people's housing 
choices. He asked program sponsors if he 
could examine the project. 

As the market for first-time housing grows, 
developers will need a better 
understanding of urban homeowners' 
preferences and needs, a topic that hasn't 
been examined much, Weeks said. 

Weeks' research evaluating the effects of 
financing , location, and architecture on 
people's buying decisions earned him a 
citation in applied research from 
Progressive Architecture magazine, which 
called the research "well worth studying by 
anyone involved in residential design ." 

Weeks gathered information through a 
two-part verbal and visual questionnaire. 
He discovered that buyers considered 
many details, including financing , location, 
energy efficiency, ease of maintenance, 
house size, and architectural design, 
before making their final decision. 

''The most consistent reason for 
purchasing a home was the financing; 
location was the second choice, except for 
purchasers of rehabilitated structures who 

ranked architectural quality first ," the 
report said. 

Even though architecture didn 't rank first , 
Weeks found that people had strong 
design preferences. 

To find out what people thought about 
design options, Weeks sent respondents 
15 small sketches, each with four choices 
representing different architectural 
features. The 15 sketches depicted 
variations on features such as house style, 
house type, parking, yard, image, color, 
facade, roof, entrance location, entrance 
type, room order, and room relation. The 
four drawings in each category were 
actually based on different architectural 
elements used in project homes (see 

unless accompanied by other features 
about the house." 

Architects also may need to think more 
about changing some traditional room 
concepts, Weeks said. For example, 
architects may think more space in the 
living room is desirable, but homeowners 
may want extra space in the kitchen 
instead , he said. 

Having more space reflects buyers' 
desires for a house adapted to their 
lifestyle, entertaining needs, hobbies, or 
family size, the report said. 

Design ultimately is an important element, 
because people's satisfaction is important, 
Weeks said. "Another significant finding is 

Most people surveyed felt that the kitchen and bathroom 
were too small. In some cases, the layout of the living 
room made furniture arrangement difficult. 

chart) . 

Respondents then selected their favorite 
sketches. They also could comment on the 
design elements of their own home. 

Most people who ranked the sketches 
preferred the designs that incorporated 
historical and modern architectural 
features . Buyers wanted homes with 
traditional features and up-to-date 
advantages like energy efficiency. 

The results suggest that architects should 
consider more strongly the "personal" 
relationship of a home to its owner, Weeks 
said. ''Too often as a practice we use stock 
[standard] plans," he said. 

As a general trend, architects are 
becoming more responsive to context in 
their designs, considering both the 
character of the neighborhood and of the 
client, he added . 

Many people surveyed felt that the kitchen 
and bathroom were too small . In some 
cases, the layout of the living room made 
furniture arrangement difficult. The size of 
the homes ranged from 1 ,000 to 1 ,300 
square feet for two- and three-bedroom 
units. 

"There may be a limit to how small a house 
should be and remain both cost effective 
as well as attractive to families," the report 
said. "Reducing the size of the homes 
further than the sample might also meet 
some resistance from potential buyers, 

that the form , appearance, and type of 
home are important to the purchasers' 
perception of satisfaction with their 
dwelling. 

"Features such as steep-pitched roofs , 
porches, gables, bay windows, and 
ornament were aspects that contributed 
most to feelings of self-expression, 
pleasure, and respect for their home," the 
report said. "It is not clear whether these 
attitudes affect the decision to buy as 
much as, say, location or cost, but they 
contribute significantly to the sense of 
responsibility, commitment, achievement, 
and well-being that comes with owning a 
home." 

Both Progressive Architecture and Weeks 
noted the need for more research about 
what people like in housing. He will 
continue to follow the progress of the 
program, he said. 

"I think as a profession, we must acquire 
more knowledge about how people 
respond to these designs." 

Copies of the report are available by 
writing to the Minneapolis/St. Paul Family 
Housing Program, 3608 IDS Tower, 
Minneapolis, MN 55402 
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These drawings show some preferences of homeowners concerning house style, entrance privacy, 
room order, and room relation . Stephen Weeks, assistant professor of architecture, surveyed 
homeowners in the Minneapolis/St. Paul Family Housing Program to find out what they liked and 
disliked about their homes. 
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Presidential Young Investigators 

Four IT faculty members win awards 
Stories by Bob Geiger 

Four Institute of Technology faculty 
members received Presidential Young 
Investigator Awards from the National 
Science Foundation (NSF) in February. 
The NSF created the program last year to 
keep high-quality young scientists at 
universities by supporting their research 
efforts. 

1985 winners include Catherine French, 
assistant professor of civil and mineral 
engineering; Pramod Khargonekar, 
associate professor of electrical 
engineering; Robert Lysak, assistant 

Catherine French 
Not only does the Presidential Young 
Investigator Award represent an honor for 
Catherine French , but it also allows her to 
purchase additional equipment and 
instrumentation for the structures 
laboratory in the underground civil and 
mineral engineering building. 

"I'm very fortunate to get this grant 
because it'll make it a lot easier to build the 
lab up quicker," said French , 27, assistant 
professor of civil and mineral engineering. 

The lab needs equipment, such as 
additional electronic instrumention and 
calibration devices, prestressing 
equipment, a large-capacity jack to apply 
axial loads to columns, and a concrete 
mixer, she said . The list may seem big, but 
consider the proportions of French's 
research. 

She uses the lab to examine the effects of 
earthquakes and wind on structures made 
of reinforced and prestressed concrete. In 
short, she wants to build up the structures 
lab so she can scientifically determine 
what could knock a building down. 

With NSF and private funds , French also 
wants to hire four graduate students to 

Pramod 
Khargonekar 
Imagine the effects of unseen external 
forces on an airplane while it's in flight. 
You don't know quite what these forces 
are or how they'll affect your automatic 
pilot system. Your only option is to tell the 
computer your best guess about the 
severity of conditions. 

Pramod Khargonekar loves to imagine 
those kind of scenarios and find answers 
to the questions they pose. Khargonekar, 
associate professor of electrical 
engineering, defines what problems could 

professor of physics; and Kim Stelson, 
assistant professor of mechanical 
engineering. The NSF sponsored 200 
awards nationally. 

Each recipient is guaranteed $25,000 per 
year from the NSF. The NSF also will 
match up to $37,500 per year raised from 
the private sector, bringing the maximum 
annual research funding to $100,000 for 
each presidential young investigator. 
Funding is renewable for up to five years, 
which could mean about $2 million in 
research money for the University. 

The NSF selects recipients based on the 
recommendations of department heads, 

help her work on research projects that 
study the behavior of reinforced and 
prestressed concrete beam-column 
connections. 
Armed with hydraulic jacks and electronic 
instruments to measure deformation , 
French plans to subject different kinds of 
connections to earthquake-type loadings. 
By discovering strong, economical, and 
ductile connections, the research could 
minimize the harm to buildings during an 
earthquake.' 
Patience will be a virtue in the structures 
laboratory, because building the structural 
models, completing tests, and analyzing 
the data may take between one and two 
years , depending on the size of the project 
and the number of tests. 
Many research projects in related areas 
also appeal to French , who received her 
Ph.D. in structural engineering from the 
University of Illinois in 1984. 
Those challenges include discovering 
methods to retrofit existing structures to 
meet requirements in highly seismic 
regions (the Twin Cities isn't a highly 
seismic region) and investigating "base 
isolation systems," or energy absorbing 
foundations for structures in areas where 
earthquakes are likely to occur. 

arise for aircrafts in flight and how much 
abuse the automatic control system can 
take before it fails . 

But Khargonekar's research isn 't limited to 
aircrafts ; he investigates the frontier of 
invisible forces and the uncertainties that 
can plague numerous "control devices," or 
instruments programmed to control 
machinery, such as high-technology 
navigating equipment for airplanes. 

Khargonekar is a theoretical 
troubleshooter- creating unseen forces 
with a computer and calculating the effects 

KHARGONEKAR to page 10 

who nominate faculty. According to 
revised guidelines, only faculty members 
who have received their Ph.D. less than 
five years ago are eligible for the award. 
Previously, faculty members who received 
their doctorates up to seven years ago 
qualified for the award. 

Nationwide, the NSF distributed 100 
awards in engineering disciplines; 60 in 
the mathematical and physical sciences; 
25 in the social, behavioral, and life 
sciences; and 15 in the earth, 
atmospheric, oceanic, and astronomical 
sciences. 

Robert Lysak 
Most people don't understand what 
causes the glowing, flickering displays of 
Northern Lights in the night sky. 

But Robert Lysak, assistant professor of 
physics, carefully studies the aurora 
borealis and believes it occurs when 
electrons carried by the solar wind hit the 
Earth's upper atmosphere. 

A television set works on much the same 
principle. 

"You can really go with this TV analogy, 
because you've got an electron gun, and it 
shoots them [electrons] at a screen and 
allows it to fluoresce" said Lysak, 30, who 
came to the University three years ago 
from the University of California at 
Berkeley. 

For the Northern Lights, the sun is the 
electron gun- whipping electrons and 

L YSAK to page 10 

Kim Stelson 
Computers can make factory machinery 
smarter, according to Kim Stelson, 
assistant professor of mechanical 
engineering. 

Widespread computer illiteracy among the 
mechanical hulks that now cut, bend, roll , 
and stamp metal necessitates either a 
complete updating of plant machinery or 
installation of new, high-technology 
equipment- smart machines, he said. 

"I call them intelligent machines," the 
33-year-old Stelson said. "The typical 
production machinery are dumb machines. 
They do exactly what they are told and 
won 't think for themselves. " 

Stelson's research involves installation of 
electronic sensors in industrial machinery. 
These sensors detect variations during the 
manufacturing process and tell the 

STELSON to page 11 
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Chemical engineering is home to new University president 
The phone rang one day in a laboratory at 
Johns Hopkins University. It turned out to 
be a very important call for the University 
of Minnesota- one that would bring its 
12th president, Kenneth H. Keller, to 
campus. 

Keller remembers the moment well. 

''The voice said, 'This is Neal Amundson 
[then head and builder of the top-rated 
chemical engineering and materials 
science department].' In my field , Neal 
Amundson was a name of national stature, 
not someone you 'd expect to call graduate 
students. 

"I came out in February, and he was not 
apologetic about the zero degree weather. 
Neal, I think, could never understand why 
anybody wouldn't be interested in 
Minnesota. I spent two days here under 
the most intense grilling imaginable. I had 
to give a talk. I also had to spend an hour 
with every professor in the department. 
What I didn't know was every time I left an 
office Neal Amundson walked into it. At the 
end of the second day, I came into his 
office before leaving and he said, 'Well , 
thank you for coming. We think you 're 
pretty good. We'd like to offer you a job. 
You want it?'" 

In 1964, Keller signed on as assistant 
professor of chemical engineering . On 
March 13, 1985, Keller, 50, accepted 
another job- the University presidency. 

The selection of Keller ended a search that 
began in August 1984, when he was 
named as interim president for C. Peter 
Magrath, who left in October to become 
president of the University of Missouri. 
More than 300 names were submitted to 

L YSAK from page 8 
other particles into the solar wind when 
solar flares occur. After hitting the Earth 's 
magnetosphere, the electrons are drawn 
toward the Earth's magnetic poles, where 
they collide with the upper atmosphere, 
causing it to glow. 

Scientists know that displays of Northern 
Lights generally happen two or three days 
after solar flares when the electrons and 
other particles in the solar wind reach the 
Earth 's upper atmosphere. 

The solar wind, laden with tiny particles 
traveling 200 to 500 kilometers a second, 
forces the Earth 's magnetosphere back, 
which creates a shape like a comet tail that 
extends more than 200,000 kilometers 
from the Earth toward the outer solar 
system. 

Lysak researches energy sources of the 
Northern Lights and wants to pinpoint the 
exact processes that cause the aurora 
borealis to appear. 

In his work, Lysak uses a computer, which 
helps him find the "middle ground" 

Photo by Tom Foley 
Kenneth H. Keller 

the regents by the Nov. 15, 1984 deadline. 
A presidential search advisory committee, 
headed by regent David Lebedoff, 
narrowed the fie ld to two before Keller was 
chosen. 

"I have spent 21 years at the University of 
Minnesota- my entire academic career. I 
have a sense of its history and a set of 
hopes for its future," Keller said. "I can 
think of nothing more satisfying than to 
serve as president of a University of which 
I feel so much a part in a state that has 
been home to me for so long." 

between observation and theory about 
Northern Lights. 

"You have to make some jumps of intuition 
along the way to make the full 
interpretation," he explained. After solving 
differential equations on the computer, 
Lysak receives diagrams of upper 
atmosphere electronic reactions that may 
cause the Northern Lights. 

With research funding from the National 
Science Foundation, Lysak will make more 
use of computers to get a better picture of 
how the 1 0,000-volt Northern Lights 
appear. In the Twin Cities area, there are 
about two displays per year. Farther north, 
the displays are more frequent. 

"What I'd like to do with these experiments 
is project a global set of data." That would 
make the leap from physical fact to 
computer theory much shorter and shed 
more light on the origins of the Northern 
Lights, he said. 

Not so ironically, Lysak calls his award to 
research Northern Lights "one of those 
shots in the dark." 

"The University of Minnesota is extremely 
fortunate to have someone who has seen 
the whole academic scene from bottom to 
top," said Amundson, now a Regents' 
Professor Emeritus of Chemical 
Engineering. "I'm sure he'll change the 
University substantially." 

Keller will be a "gutsy" president who won't 
hesitate to voice the concerns of the 
University, said H. Ted Davis, Keller's 
successor as head of the chemical 
engineering and materials science 
department. 

"I don't think there was a better choice in 
the country," Davis said. "Quality is his first 
priority. I think he will push harder, more 
aggressively, and more overtly for 
increasing the quality of the faculty and the 
quality of life for faculty," by, for example, 
making teacher salaries more competitive 
and investing in laboratory and library 
equipment for students, he said. 

Under Keller's leadership, Davis said he 
believes the University will become more 
competitive with such peer institutions as 
the University of California at Berkeley, the 
University of Wisconsin , Madison, the 
Massachusetts Institute of Technology, 
Stanford , and the California Institute of 
Technology. Keller's honest approach to 
the University presidency and his 
courageous and responsible 
recommendations for focusing the 
University's mission increase the chances 
of a good working relationship with the 
Legislature, Davis said. 

Chemical engineering provided a 
high-quality model for Keller. 

KELLER to page 14 
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of these "uncertainties" on control 
systems. He also investigates practical 
problems, including wind resistance on 
airplanes and the durability and flexibility 
of lightweight space-age materials during 
flight stress. 

"A lot of people will argue that practical 
problems are not very challenging," he 
said. "I find that, at least in this theoretical 
area, they are very challenging. " 

By building a control system, researchers 
can determine how much stress materials 
can handle. And through 
computer-implemented feedback to 
control systems, equipment could be 
improved to withstand more variations. 

Khargonekar, a 29-year-old native of 
Indore, India, has always specialized in 
control systems. He received his Ph.D. in 
electrical engineering from the University 
of Florida at Gainsville in 1981 . Currently 
he teaches a graduate-level course in 
electrical engineering on robust and 
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optical control synthesis. 

The Presidential Young Investigator 
Award money will bolster Khargonekar's 
research in control of uncertainties, an 
area that received less attention, 
particularly by academia, during the race 
to reach the moon. Then researchers 
concentrated on immediate problems 
posed by space flights and less on the 
basic issues of uncertainty, he said. 

Khargonekar hopes his work will result in 
new, more sophisticated control systems 
and in scientific findings that could provide 
solutions for tough problems. 

STELSON from page 8 

machine to change its operation 
accordingly. 

Equipped with computer sensors, factory 
machinery can automatically adjust to 
different metal thicknesses- eliminating 
the need for manual adjustments by 
machine operators. 

Intelligent machines could decrease 
production time in aircraft and electronics 
industries, he said. 

Smart machines also can tell when a 
machine or its part needs fixing or 
replacing. An electronic sensor could 
improve metal-cutting machines by 
measuring metal vibrations during slicing 
and by signaling when a new blade should 
be installed. 

The award money will help pay 19 
graduate students who help Stelson 
conduct his research in the broad field of 
computer-controlled metal production . His 
other research projects include hydraulic 
tube-bending, bent-metal straightening , 
and fabrication of sheet metal. 

Local businesses have supported 
Stelson's research. Alcoa donated cash ; 
the Strippit Division of Houndaille 
Industries donated a press brake; MTS 
Systems Corp. is sponsoring a student 
fellowship ; and General Electric Co. 
contributed computer numerical controls 
and robotics equipment. 

"Since I have been here, I have been very 
impressed with the willingness of Twin 
Cities businesses to help us with our 
educational and research programs," said 
Stelson, who received his Sc.D. in 
mechanical engineering from the 
Massachusetts Institute of Technology in 
1982. 

His work with Alcoa could result in a 
stronger product gripped daily by many: 
aluminum beverage cans. 

Alcoa wants to improve the uniformity of its 
flat-rolled stock, more than half of which 
goes into soft-drink cans, and Stelson 's 
ultimate goal of a fully automated 
sheet-metal factory fits with the aluminum 
manufacturer's goal of cans without 
imperfections. 

"That is the big market, those Coke cans," 
he joked. 

Graduation ceremonies 
set for May 31 
By Bob Geiger 

Graduation ceremonies were pretty 
special for Henry Martyn Williamson and 
Warren Clarke Eustis. 

They were members of the University of 
Minnesota's first graduating class and the 
reason for the University's first 
commencement exercises, held June 19, 
1873. The University celebrated to the hilt, 
with Gov. Horace Austin, former governors 
Henry Hastings Sibley and William 
Marshall , the University regents, the 
faculty, and the University choir all 
present, as well as the regimental band of 
the 20th Infantry. 

The popularity of graduation ceremonies 
has fluctuated since then, but this year the 
Institute of Technology is encouraging a 
return to caps and gowns and celebration. 

IT expects between 60 and 70 percent of 
this year's 1 ,000 graduates will attend the 
May 31 undergraduate commencement 
ceremonies in Northrop Auditorium, said 
Russell Hobbie, IT associate dean. 

Students haven't always wanted to 
participate in the activities celebrating the 
awarding of degrees. 

At first, attendance at commencement 
exercises was mandatory. As the 
University began to grow, commencement 
ceremonies became larger. When the 
numbers became too large, the University 
moved the exercises off campus to the 
State Fairgrounds and lifted the mandatory 
attendance rule. 

Because it became clear that the 
exercises now were too large, a new plan 
to hold individual collegiate ceremonies 
was approved. The ceremonies returned 
to campus in 1974. 

But despite the emphasis on more 
individual recognition of graduates, 
participation declined. Recently, though, 
more students have attended 
ceremonies- in caps and gowns. 

IT hopes to contribute to the renewed 
emphasis on graduation, Hobbie said. The 
college is inviting students and their 
friends and family to attend the ceremony, 
which will include participation by faculty, 
deans, regents , and guest speakers. 

More awards will be distributed at 
ceremonies this year, and about 60 people 
will sit on the commencement platform 
during graduation. Astronomy professor 
Roberta Humphreys is scheduled to 
receive the 1985 George Taylor/IT Alumni 
Society Research Award ; mathematics 
professor Hans Weinberger will receive 
the Taylor service award; and mechanical 
engineering professor Ephraim Sparrow 
will receive the Taylor teaching award. 

Photo by Tom Foley 

Pictured here is one of the finalists for a new 
regents' gown design. College of Home 
Economics students participated in a 
competition to design the new gown. 

Charles Denny, president of ADC 
Magnetic Controls Co. , Bloomington, 
Minn., will be the featured commencement 
speaker. The University of Minnesota will 
present an honorary degree to Neal 
Amundson, former head of the chemical 
engineering and materials science 
department. 

Pomp and circumstance won't be limited to 
Northrop Auditorium. Weather permitting, 
refreshments will be served to students, 
parents, friends, and faculty on Northrop 
Mall after the Class of 1985 makes its final 
appearance. 

For information on commencement 
ceremonies, call Lee Ponto, 
612/373-2972. 
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IT engineers mix it up at Prairie Island 
By Deane Morrison 

Nuclear power plants are like the garden 
variety in one respect: both need a good 
source of water to thrive. 

But nuclear plants can't depend on the 
rain ; they must have a large and steady 
water flow to cool their condensers. At 
Northern States Power Co.'s (NSP) Prairie 
Island plant, a mix of cold Mississippi River 
water and warm recycled cooling water 
does the job in the winter. 

That mixing system worked well for its first 
decade of operation. But the installation of 
a fish-screening facility in 1983 caused 
efficiency to drop. Every day the plant lost 
about 10 megawatts- enough to supply 
10,000 homes with electricity. 

NSP asked engineers at the University's 
St. Anthony Falls Hydraulic Laboratory for 
help. The lab, part of the civil and mineral 
engineering department, diverts water 
from the Mississippi River for use in 
researching hydraulic systems and 
structures. 

Lab engineers began the NSP project by 
examining how the recycling system 
worked at the plant near Red Wing, Minn., 
about 20 miles southeast of the Twin 
Cities. 

The recycled warm water normally 
discharged into the river and the ice-free 
cooling water in winter must be thoroughly 
mixed to be effective. An uneven mixture 
means that a condenser unit will get 
warmer than ideal cooling water, which 
can reduce the plant's power output. 
That's exactly what happened at Prairie 
Island in winter 1983. 

The plant contains two power-producing 
units, each supplied by cooling water from 
two intake pumps. A large Y-shaped 
channel collects the warm and cold water 
and guides the two streams toward the 
four pumps, which sit in a row at the end of 
the structure. But the streams didn't mingle 
well in their common channel: the cold 
water hugged the bottom, the warm water 
flowed near the surface, and both 
distributed themselves unevenly across 
the row of pumps. 

Thanks to the uneven temperature 
distribution, the first pump typically drew 
51-degree water while the fourth pump 
received 70-degree water. The overly 
warm water entering the second unit 
caused the plant to lose power. 

"The problem seemed simple at first," said 
Heinz Stefan, civil and mineral engineering 
professor, associate director of the lab, 
and head of the University team. ''The 
obvious solution was to get the warm and 
cold streams to mix as they flowed along 
together. " This could be done by placing 
large walls in the channel to redirect the 
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Warm and cold water flows into the intake pumps at the Prairie Island plant. Before installation of 
control walls (top), warm water flowed mostly into pumps at the right-hand side of the pumphouse; 
cold water did the opposite. After the walls were placed (bottom), warm and cold water were 
distributed evenly across the row of pumps. 

waters. But exactly where? And how big 
should the walls be? It turned out not to be 
a simple problem after all. 

For one thing, the sheer size of the intake 
system and the quantities of water ruled 
out direct experiments at the plant site. An 
exact model also was impossible: the total 
flow into the pumps was about 40 cubic 
meters per second, and concrete barrier 
walls capable of pushing that much water 
around would weigh hundreds of tons. 
Numerical models were unable to analyze 
the complex 3-dimensional stratified water 
flows in a reasonably short time. 

The solution: Stefan and research fellow 
Rod Garver decided to use a physical 
model of the intake channel and pumps 
built on a 1-to-30 scale. Even so, it was 
tricky getting the water flows in the model 
to mimic those in the real plant, Stefan 
said. 

"We didn't use exactly the same water 
temperatures as the plant, but water in our 
model behaved similarly, " Stefan said. 
"We built, operated, and calibrated it so the 
water stratified and flowed correctly." 

The engineers adjusted the density 
difference between the "warm" and "cold" 
streams and the water's depth and velocity 
according to the laws of hydrodynamic 

similarity to design the working model. 
They also created artificial turbulence in 
the waters. Then they looked for the best 
locations for walls to nudge equal amounts 
of warm and cold water toward each of the 
pumps. 

Three well-placed walls would do the trick, 
the University team found. Based on the 
team's recommendation, NSP in 
December installed two submerged walls 
in the intake channel and one emergent 
wall at the outlet of the canal carrying 
recycled water. The submerged barriers 
guide the cold water flowing along the 
bottom of the trough, while the 
above-surface wall guides the warm water 
as it enters the common channel. The 
cold-water walls are 8 feet tall and weigh 
88 tons each; the warm-water wall is 12 
feet high and weighs 246 tons. 

They work beautifully, NSP found. Even 
though the warm and cold streams still 
don't mix much, they spread out evenly in 
front of the four intake pumps. Thus the 
pumps take in the same quantities of warm 
and cold water and mix them together. The 
pumps now deliver water of uniform 
temperature to the plant's two turbine 
condensers, which operate best with water 
temperatures between 50 and 60 degrees 

POWER to page 16 
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Milestones 
W.L. Garrard, associate professor of 
aerospace engineering and mechanics, 
and B.S. Liebst, assistant professor of 
aerospace engineering and mechanics, 
wi ll present an invited paper at the 1985 
American Controls Conference in June at 
Boston, Mass. • 

Agriculture engineering professor and 
department head Fred Bergsrud 
participated in a conference on modern 
technology for tropical agriculture in 
Kingston, Jamaica, and consulted with the 
Jamaican Agricultural Development 
Foundation and the College of Agriculture 
at Passley Gardens. 

Agricultural engineering professor David 
Thompson traveled to Rwanda in January 
to help other University scientists find 
better storage methods for dry beans. He 
also exchanged information with United 
Nation's Food and Agriculture 
Organization storage engineers in Rome 
and visited another University project in 
Morocco. • 

Patrick Condon joined the School of 
Architecture and Landscape Architecture 
faculty in fall1984. His research interests 
include Italian landscape planning and 
bioclimate enhancement in designed 
exterior spaces. • 

Chemical engineering professor A.G. 
Fredrickson has been appointed the O.A. 
Hougen Professor at the University of 
Wisconsin's chemical engineering 
department. Fredrickson plans to 
complete a book on thermodynamics 
during his residence there. 

Matthew Tirrell, associate professor of 
chemical engineering, was honored by the 
Minnesota Student Alumni Association in 
February for his contributions to improving 
the student experience. • 

Chemistry professors W. Ronald Gentry 
and Donald G. Truhlar have been named 
associate editors of the Journal of the 
American Chemical Society. 

Thomas Hoye, associate professor of 
chemistry, received a $25,000 Sloan 
Research Fellowship. The fellowship 
program identifies scholars who show the 
greatest promise of completing original 
work in their fields . • 

Geology and geophysics professor Paul 
Wei bien has been named director of the 
Space Science Center. C 
Matt Walton, director of the Minnesota 
Geological Survey, was appointed by the 
Swedish Council for Building Research to 
evaluate the Swedish research and 
development program for seasonal 
thermal energy storage systems. Walton 
also chairs a panel of the National 
Academy of Science's Continental 
Scientific Drilling Committee on the 
development of core-boring technology 

and instrumentation that will recover cores 
and scientific data from a drill hole planned 
for a site in the southern Appalachians. • 

History of science and technology 
professor Alan Shapiro has been 
awarded a Guggenheim Fellowship. 
Shapiro also has received an American 
Council of Learned Societies 
Fellowship. • 

Dennis Stanton, associate professor of 
mathematics, received a $25,000 Sloan 
Research Fellowship. The fellowship 
program identifies scholars who show the 
greatest promise of completing original 
work in their fields. • 

John Clausen, director of lower division 
programs for IT and mechanical 
engineering professor, was honored by the 
Minnesota Student Alumni Association in 
February for his contributions to improving 
the student experience. 

Mechanical engineering professor and 
department head Richard Goldstein has 
been elected to the National Academy of 
Engineering . He is one of 67 engineers 
elected this year by the academy, bringing 
the total membership to 1 ,238. Election to 
the academy is the highest professional 
distinction that can be conferred on an 
engineer. • 

John Moore, associate director of the 
Mineral Resources Research Center, was 
the keynote speaker and presented the 
paper, "Segregation in Cast Steel ," at the 
March 1985 CANMET Conference on 
Effects of Inclusions and Residual 
Elements on Fabrication and Service 
Behavior of Steels held in Ottawa, 
Canada. 

K.J. Reid, director of the Mineral 
Resources Research Center, was invited 
in February to the White House to discuss 
the potential for lunar resource 
development with the scientific adviser to 
the president. 0 
Karl Smith, assistant professor at the 
Mineral Resources Research Center, and 
civil and mineral engineering professor 
Anthony Starfield in March gave invited 
addresses on applications of small expert 
systems in engineering at the fourth 
annual IEEE Conference on Computers 
and Communication at Phoenix, Ariz. 
Smith also conducted a workshop on 
computer-aided decision making at the 
University of Minnesota at Duluth 's Center 
for Professional Development. • 

Physics professor Phyllis Freier was 
honored by the Minnesota Student Alumni 
Association in February for her 
contributions to improving the student 
experience. 

Serge Rudaz, assistant professor of 
physics, has been appointed to the 
governing committee of the Lewes Center 
for Physics. 

Physics professor John Winckler is one 
of 1 00 American scientists who recently 
received the commemorative medal from 
the Soviet Geophysical Committee 
recognizing his contributions to 
international geophysical programs. 
Winckler also has received a Fulbright 
grant to study, teach , lecture, and conduct 
research in space physics at the Universite 
Paul Sabatier in Toulouse, France. 
Winckler is one of 30 Americans being 
sent abroad for the 1984-85 academic 
year under the Fulbright exchange 
program with France. • 

Roger Arndt, professor and director of the 
St. Anthony Falls Hydraulic Laboratory, 
gave a series of lectures during January 
on cavitation in hydraulic structures and 
hydraulic machinery as a United Nations 
consultant at the Central Water and Power 
Research Station in Pune, India. Arndt 
was an invited guest speaker at a March 
meeting of the American Society of Civil 
Engineers Water Resources Engineering 
Technical Group in Orlando, Fla. • 

Nancy Lewis has been named director of 
communications for the Institute of 
Technology. Her experience includes 
technical editing, work in research and 
development, and academic 
publishing. • 

Awards 
Aerospace engineering and mechanics 
professor Philip Hodge received the 
American Academy of Mechanics Award 
for distinguished service to the field of 
theoretical and applied mechanics. Hodge 
was cited for his editorial work on the 
Journal of Applied Mechanics. • 

Chemistry professor Paul Gassman is the 
1985 recipient of the James Flack Norris 
Award in Physical Organic Chemistry, 
sponsored by the North est section of the 
American Chemical Society. He was 
honored at a May 1 ceremony in Miami, 
Fla. • 

Randy Hills, civil and mineral engineering 
graduate student, has received the Alvin 
G. Anderson Memorial Award, given to an 
outstanding University graduate student 
specializing in hydraulic engineering 
and/or water resources . • 

Electrical engineering professor Robert 
Lambert received the John C. Johnson 
Memorial Education Award in Noise 
Control Engineering at the 1984 
Inter-Noise Conference in Honolulu, 
Hawaii. This is the first award given for 
excellence in teaching engineering 
acoustics and noise control. • 
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E 'ents & Visits 
A.N . Gent, professor of polymer physics at 
the University of Akron, Ohio, is the 
Visiting Hill Professor in aerospace 
engineering and mechanics during 
spring quarter. • 

The Workshop on Metastability and 
Incompletely Posed Problems sponsored 
by the Institute for Mathematics and its 
Applications was held May 6-1 0. • 

St. Anthony Falls Hydraulic Laboratory 
hosted the Lorenz G. Straub Award 
presentation held in March. Roger W. 
Burke, who completed his Ph.D. work at 
the Massachusetts Institute of 
Technology, received the award, given for 
the most meritorious thesis in hydraulic 
engineering or a closely related field . • 

Graa otes 
'29 SamuelS. Goldich in March 
received the Outstanding Achievement 
Award from the University of Minnesota, 
given in recognition of outstanding 
professional achievements and 
leadership. Founder of the Branch of 
Isotope Geology of the U.S. Geological 
Survey and the Lake Superior Institute of 
Geology, Goldich pioneered the use of 
mass spectrometry in the study of 
geochronology and made major 
contributions to the understanding of 
pre-Cambrian geology. He has taught at 
several colleges and universities and is 
currently an adjunct professor at the 
University of Minnesota. 

'53 E. Allen Baillif retired from Whirlpool 
Corp. Jan 1. He was senior vice president, 
research and engineering, and had been 
with the company since 1953. 

'55 John E. Moy of Mendota Heights, 
Minn ., is a metallurgist at the U.S. Bureau 
of Mines Twin Cities Research Center in 
Minneapolis. He has been employed by 
the U.S. government for more than 20 
years. 

'56 Roger L. Born of Monterey, Calif., 
started a consulting business, 
"High-Technology Business Strategy," 
which specializes in application of 
microprocessors and microcomputers to 
industrial problems. 

'70 Jeffrey H. Schott of Princeton, N.J ., 
is executive director of the Tile Council of 
America Inc., a trade association 
representing domestic ceramic tile 
manufacturers. He formerly was with 
Eschem Inc. and Amoco Corp. of Illinois. 
Schott received his B.S. , M.S., and Ph.D. 
degrees in chemical engineering from the 
University. 

'81 Ronald S.lndeck, an electrical 
engineering Ph.D. student at the 
University was one of 34 individuals 
honored recently as a Centennial Young 
Engineer by The Institute of Electrical and 
Electronics Engineers Inc. (IEEE) for 
showing promise in identifying and 
applying new technologies. lndeck, who 
received his master's degree in electrical 
engineering in 1984, is currently involved 
in magnetics research at the University. 

'84 Mark E. Langren of Ypsilanti , Mich., 
is senior appl ications engineer for Applied 
Intelligent Systems Inc. 

De hs 
Edward Kishel, 73, designer of the 
Mendota Heights water tower and of the 
sewer and water systems in that city, died 
Feb. 9, 1985. Kishel , a graduate of the 
University of Minnesota and a resident of 
Maplewood, Minn ., was the only city 
engineer Mendota Heights has had since 
its incorporation as a city in 1956. 

William Kleinhenz, 64, professor and 
associate head of the mechanical 
engineering department, died March 5, 
1985. Kleinhenz received a bachelor's 
degree in mechanical engineering from 
Duke University, an M.S. from the 
University of Minnesota, and a Ph .D. from 
P.ennsylv.ania State University.·He began 
h1s teachmg career at the University in 
1946 as an instructor in engineering 
graphics. He became associate head of 
the mechanical engineering deaprtment in 
1962 and full professor in 1979. Among his 
awar.ds are the University's George Taylor 
Serv1ce Award and the Centennial 
Medallion from the American Society of 
Mechanical Engineers. 

Jack Liebenberg, 91 , noted for his work 
on more than 200 movie theaters of art 
deco design, died in March. Liebenberg 
received his B.A. in architecture in 1916. 
He designed the Granada (Suburban 
World) , the Varsity, the Edina, the Uptown, 
and the Grand movie theaters , and also 
homes, churches, synagogues, and 
hospitals througout the area. 

Carl E. Swanson, 78, an electrical 
engineer who patented an improved 
design for the electrical systems of 
airplanes early in World War II , died 
February 23, 1985. Swanson graduated 
from the University in 1927; he taught 
mathematics and engineering at the 
University from 1929 to 1939. During his 
career, Swanson worked for Northwest 
Airlines Inc., Honeywell Inc., and 
Remington Rand Univac. He was also a 
consultant for McGill Warner Farnham Co. 
and the Northwest Growth Fund. Swanson 
returned to teaching in 1964 and taught 
mathematics for fou r years at Willmar 
Junior College and for six years at 
Normandale Junior College until he retired 
in 1974. 

KELLER from page 10 

"My long experience at the University was 
with a unit that had enormous pride in 
itself," he said. "That's been important to 
me. I worked with a group of people in 
chemical engineering who were very 
generous with each other because they 
were confident in their own abilities and 
devoted to the good of the department. 
That created a wonderful atmosphere
very open and supportive." 

"I have that model. Within this University, 
I've known what constitutes high quality. I 
know it can happen here at Minnesota." 

Keller, a native of Brooklyn, N.Y., 
graduated from Columbia University in 
1956 with a B.A. in liberal arts. In 1957 he 
earned a B.S. in chemical engineering. 
After four years as an engineer and officer 
in the Navy, he earned a master's degree 
and a Ph.D. in chemical engineering at 
Johns Hopkins University in the early 
1960s. 

In 1968, four years after coming to the 
University, he became an associate 
professor of chemical engineering. Keller 
became a full professor in 1971 , and was 
associate dean and acting dean of the 
Graduate School in the mid-1970s. He 
served as head of the Department of 
Chemical Engineering and Materials 
Science from 1978 to 1980, when he was 
named vice president for academic affairs. 

Keller's main professional interest is 
biomedical engineering, especially in the 
development of artificial organs. He has 
served as president of the American 
Society for Artificial Organs and is on the 
Cardiology Advisory Committee of the 
National Heart, Lung, and Blood Institute 
of the National Institutes of Health (NIH). 

In the early 1970s Keller was awarded a 
special fellowship from the NIH, and in 
1980 he won the Food, Pharmaceutical , 
and Bioengineering Division Award of the 
American Institute of Chemical 
Engineering for his research. 

Keller is a member of several boards 
including the board of governors of the 
Argonne National Laboratory and the 
board of directors of the Walker Art Center 
of Minneapolis. 

He is married to Bonita F. Sindelir, a 
Minnesota native and graduate of the 
University's College of Education and Law 
School, who is a University staff attorney. 
They have a 2-year-old son, Jesse. Keller 
has two other sons, Andrew, a graduate 
student in classics at Princeton University, 
and Paul , a senior in chemical engineering 
at Johns Hopkins. 

Paul Dienhart, Bob Geiger, Pat Kaszuba, 
and Harvey Meyer contributed to this 
article. 
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A well-traveled man: 

IT alumnus "Deke" Slayton shoots high 
By Bob Geiger 

To say that Donald K. "Deke" Slayton has 
come a long way since he graduated from 
the University of Minnesota in 1949 would 
be an understatement of celestial 
proportions. 

Slayton , one of seven astronauts selected 
for the Mercury manned space program, 
received his B.S. degree in aerospace 
engineering from the University. Since 
commencement, Slayton really has 
traveled- 136 orbits around the Earth to 
be exact. 

His lone space flight- the highlight of his 
space adventures- consumed only nine 
days of an impressive career. Slayton flew 
63 combat missions over Europe and 
Japan during World War II before he 
attended the University of Minnesota. 

After graduation he worked in Seattle for 
two years as an engineer for Boeing 
Aircraft. He was recalled to active duty by 
the U.S. Air Force in 1951 and left for 
Edwards Air Force Base in 1956. There he 
spent three grueling years as a test pilot. 

Slayton passed all piloting tests with flying 
colors and was named a Mercury 
astronaut in 1959. 

The 61-year-old native of Sparta, Wis ., 
was scheduled to rocket into orbit in 1962, 
but a heart condition delayed that 
adventure for 13 years. Strapped into an 
Apollo capsule perched atop a Saturn IV 
booster, Slayton and two other American 
astronauts- Thomas P. Stafford and 
Vance D. Brand- blasted into space July 
17, 1975. They rendezvoused with two 
Soviet cosmonauts 190 miles above the 
Earth in the Apollo-Soyuz test project. 

The Apollo and Soyuz spacecrafts docked 
for 89 orbits during the flight, with 
American astronauts and Soviet 
cosmonauts conducting joint experiments 
and even a news conference in the 
heavens. Slayton, who was docking 
module pilot, had to drop his Texas drawl 
and learn to speak Russian before the 
mission . 

Slayton stowed a University of Minnesota 
flag aboard the Apollo spacecraft before 
the nine-day mission and presented it to 
the University in 1976. He received the 
Outstanding Achievement Award in 1977 
from the University. 

Now the easy-going Slayton lives with his 
wife , Emily, in League City, a city of 17,000 
just south of Houston. Slayton lives about 
12 miles from the Lyndon B. Johnson 
Space Center, which is the command post 

Donald K. "Deke" Slayton 

for manned space missions. 

He retired three years ago from the 
National Aeronautics and Space 
Administration (NASA), but is by no means 
out of the space race. 

"I've been in aviation and space for 45 
years now," Slayton said. "So it wouldn't 
be natural for me to go off and be a 
plumber or carpenter." 

In fact, Slayton is competing with 
government agencies for a slice of the 
communications and geological satellite 
business. He is president of Space 
Services Inc., Houston- the first private 
rocket-launch-for-hire service. For $15 
million , Slayton 's corporation will rocket 
payloads weighing between 300 and 3,000 
pounds into orbit. 

Space Services is offering to send 
payloads aloft with a 60-foot, four-stage 
Conestoga rocket. The company needs 
20-months notice before lift-off. The 
government has OK'd launches from land 
it owns in Virginia and California, Slayton 
said. Space Services must construct 
concrete launch pads on the sites. 

Space Services lost its first bid to launch a 
"remote testing satellite" into orbit, Slayton 

said. Such satellites scan the Earth, 
detecting ground water and possible oil 
fields, and possess worldwide weather 
forecasting capabilities. 

Although Slayton said Space Services is 
ideal for launching communications 
satellites, its only customer to date doesn't 
need communications equipment in its 
satellite. 

Celestis Group, a company based in 
Melbourne, Fla., has signed a contract 
with Slayton to launch the cremated 
remains of 1 0,300 people into a 
1 ,900-mile-high orbit. 

Slayton said Celestis has scheduled a 
1987 launch if enough people sign up for 
the space funeral plan, which costs $3,900 
per person. Celestis intends to superheat 
cremated remains, reducing the weight 
and volume and sending gold-plated 
cylinders 2 inches long and five-eights of 1 
inch in diameter into orbit, where they will 
remain for 63 million years . 

Establishing the new business has kept 
Slayton busy. But dedication to hard work 
has been a hallmark of Slayton's success, 
from his four years in IT to the space age. 
Even after he was grounded by the heart 
condition, NASA officials knew Slayton 
had the right stuff to become an integral 
part of the U.S. manned space effort. 

In late 1963, he was named Director of 
Flight Crew Operations at the Johnson 
Spacecraft Center, then called the 
Manned Spacecraft Center. He selected 
and trained crews for the Gemini, Apollo, 
and Skylab space programs. NASA 
doctors restored Slayton to full flight status 
in 1972. 

Although he hasn't been back to the 
University for nearly 10 years, Slayton said 
he has fond memories of IT. He's basically 
the same Donald K. Slayton who 
graduated 12 years before the first 
manned space flight, he said. 

Except, of course, for the addition of many 
celestial miles to his travel log. 
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Calendar 
June 
3-7: The Workshop on Dynamical 
Problems in Continuum Physics 
sponsored by the Institute for Mathematics 
and its Applications. For information, call 
373-0355. 

7-9: The Minnesota Inventors Congress 
held at Redwood Falls, Minn. The 
congress gives inventors an opportunity to 
display prototypes of ideas, to talk with 
manufacturers, and to receive valuable 
information from patent attorneys and 
government officials on patenting and 
marketing. For information, write the 
Minnesota Inventors Congress, P.O. Box 
71 , Redwood Falls, MN 56283 or call 
507/637-2828. 

July 
21-26: A short course on the design of 
aerodynamic decelerator systems 
sponsored by the Sandia Labs and the 
University's Department of Conferences. 
W.L. Garrad, associate professor and 
associate head of aerospace engineering 
and mechanics, will speak at the 
conference. For information, contact 
373-4984. 

October 
25-26: Science and Technology Day 
and reunions for the classes of 1935, 
1945, 1960, and 1975. This year, 
homecoming, Science and Technology 
Day, and class reunions are planned for 
the same weekend . On Oct. 25, the 
evening banquet for Science and 
Technology Day will be held at the 
Radisson South Hotel in Bloomington, 
Minn. Homecoming, reunions, and 
department tours will take place Oct. 25 
and 26 on campus. The next issue of Items 
will have more details and a reservation 
form. For information, call376-2448. 

INSTITUTE OF TECHNOLOGY 
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News Shorts 
... University participates 
in math program 
Mathematics professor and head of the 
School of Mathematics Willard Miller will 
direct the Twin Cities Mathematics 
Collaborative, an effort designed to 
improve mathematics teaching in the 
state. 

The collaborative wil l establish a society 
for high school teachers who will meet 
regularly to discuss professional matters. 
Lecturers from Honeywell's Systems and 
Research Center will talk to teachers 
about applied mathematics in the 
computer and electronic sciences. A 
three-week summer program and monthly 
school-year seminars will be devoted to 
advanced work in mathematics and 
workshops on developing teaching 
materials. 

The program is supported by a $75,200 
Ford Foundation grant and $43,380 of 
local funds. Ford granted funds to 
establish collaborative efforts in only five 
cities. Participating organizations in the 
Twin Cities are the University's School of 
Mathematics, Minneapolis and St. Paul 
school districts, Macalester College, 
Honeywell, and the Science Museum of 
Minnesota. 

... Electrical engineering 
and chemistry receive 
donations 
Electrical engineering and chemistry were 
the recipients of recent corporate 
donations. 

Hewlett-Packard donated $230,000 worth 
of desk top computer equipment to the 
electrical engineering department for use 
primarily in computer-aided design activity. 

David 'Kl.'lassen 
Archivis t, Univ. Relat i ons 
10 Walt er Library 
East Bank 

The department also received another 
$80,500 worth of instruments from the 
company for use in the sophomore logic 
design laboratory. 

Atlantic Richfield Foundation approved a 
grant of $50,000, which will pay for 
equipment and supplies in the chemistry 
department. The department has received 
$25,000; the other $25,000 will be paid in 
September if matched two-for-one by 
alumni donors. 

POWER from page 12 

Fahrenheit. Recent NSP data showed that 
the 19-degree variation in water 
temperatures across the pumps had been 
cut to only 1.5 degrees. 

While the 10 megawatts of power saved 
under the new system are not quite 1 
percent of Prairie Island's 1150-megawatt 
total output, the savings are considerable 
compared, for example, to the St. Anthony 
Falls hydroelectric plant's total output of 12 
megawatts. 

"It's been a fantastic project," said Donald 
Brown, Prairie Island's senior production 
engineer. "I don't think anybody can give 
the University enough credit. Everybody 
was amazed by what happened by just 
installing the concrete barriers." 

Stefan's contributions to power plant 
efficiency aren't over yet. The St. Anthony 
Falls Laboratory has done studies for 
almost all of NSP's plants, and its 
engineers are now building a model for a 
new intake unit at NSP's Sherburne plant 
near Becker, Minn. If the new model is as 
successful as its Prairie Island 
counterpart, the Sherburne unit will be 
able to literally stay out of "hot water" from 
the start. 
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