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As the world's largest producer of prepared dough products, baked goods, baking mixes and 
breakfast toaster products, careers just naturally rise higher at Pillsbury. Pillsbury is a world
class food company with approximately 18,000 employees worldwide. The Pillsbury 
Company provides outstanding career opportunities for bright confident creative people 
who thrive in a risk-taking, team-oriented environment. 

Within our Technology organization we have opportunities for Chemical Engineers within 
the Research and Development businesses. As a Process Development Scientist you 
design the process to manufacture foods. Expect to conduct experiments at benchtop, 
and then in pilot plants to evaluate processing alternatives and to determine U1eir effect on 
product quality, shelf life, safety and cost. Once your controlled critical unit operations are 
developed, you will scale up for full commercial use and production in our manufacturing 
plants. Close cooperation with other members of the R&D project team, and our engi
neering and manufacturing groups throughout the U.S. is essential. 

For these positions, we require a BS, MS or PhD in Chemical or Food Engineering. 

We seek individuals with diverse backgrounds and experiences who can think strategi
cally and creatively, are challenged by a dynamic work environment are proactive and 
results-oriented, and who can lead, motivate and challenge others. 

Pillsbury offers a competitive salary and a comprehensive benefits 
package. Cl1eck out our websites at www.pillsbury.com or 
www.careers.pillsbury.com, or contact our Human 
at the following address for more information. 
Human Resources Department, MS 9622 
Pillsbury Technology Center 
330 University Avenue SE 
Minneapolis, MN 55414 

Rosemount Inc., a world class leader in the design 
and manufacture of precision measurement and 
control instrumentation for the process industry, has 
exciting career opportunities in the Minneapolis, 
Minnesota area for people who are interested in 
being part of a forward thinking team on the cutting 
edge of technology. Opportunities exist for new 
grads with the followingfouryeardegrees: 

P... Electrical Engineering 
P... Computer Science 
P... Business 

Rosemount Inc. offers a competitive salary and 
benefits package. If you are committed to providing 
superior customer service and producing top quality 
products, send your resume and cover letter to: 
Human Resources, M/S PL 16, Rosemount Inc., 
8200 Market Blvd., Chanhassen, MN 55317, or visit 
our web page at www.rosemount.com. For 
information on other opportunities at Rosemount, 
call our Job Line at(612) 828-3315. 

An Equal Oppmtunio· Employer 

® 

ENGINEERING and 
TECHNOLOGY CAREERS 

United Defense. a $ I billion tracked-vehicle industry leader, is the 
world's most capable prime contractor for combat vehicles and 
weapons-delivery systems for the U.S. Military. 

We are committed to developing progressive programs that will 
take us into the next millennium and seek creative candidates in a 
variety of professional disciplines. We have outstanding career 
opportunities for Computer Science and Engineering students pur
suing high-profile professional careers with unique opportunity for 
professional advancement and personal growth. 

We offer a competitive compensation, benefits and relocation 
package, plus a bonus incentive plan. You wif! enJOY a business 
casual dress environment, l 00% tuition reimbursement and an on~ 
site fitness center with trainer. In addition, the Twin Cities has many 
cultural, sports and regional activities to offer. We win be inter
viewing on campus for fuU-time and internship positions 
and invite you to check with the Career Services Depart
ment for dates and times. If unable to attend, submit your 
resume to: UNiTED DEFENSE, L.P., Armament Systems 
Division. Profenional Staffing, Attn: c.J, Dept. UM, 4800 
E. River Road, Minneapolis, MN 55421-1498. Fax to 
f612J 5'12-3304. EOE M/F/DN. U.S. Citizenship is required. 

www.uniteddefanse.com 

Ambition. 

We're experts in Fiber Optics, Transmission 
Systems, and Employee Satisfaction. 

We're ADC. 
At ADC Telecommunications you'll have the opportunity to see your ideas 
through to completion. It's called empowerment. And it's how ADC 
Telecommunications is winning the race for the last mile. If you're ready 
to think a little differently and experience a whole new level of growth, 
take a look at ADC. 

ADC Telecommunications is a leading global supplier of transmission and 
networking systems used to deliver voice, data and video services. The 
company holds a preeminent market position in physical connectivity products 
for fiber-optic, twisted-pair, coaxial, and wireless networks worldwide. 

At ADC, you'll enjoy superb compensation and benefits including matching 
401 (k), medical/dental insurance, stock purchase plan, tuition reimbursement, 
Basic Life Insurance, and paid time off. 

We are hiring in select regions across 
the United States. To review our open 
positions and apply on-line, please 
visit our web site at: adc.com/jobs 
Equal Opportunity Employer. 

Telecommunications 
A Better Way to Work. 
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Florencia Agate/ a journal

ism senior/ was born and 

raised in Argentina/ where 

she lived until 1997. Agate 

joined the Minnesota Tech

nolog to gain experience 

writing for an English pub

lication. She began as a 

movie reviewer in Argentina and later 

was a writer for the newspaper El Gran 

Periodico de Aragon in Spain. She is cur

rently a reporter for M/SA Magazine and 

for Radio K. After graduation/ Agate plans 

to continue writing while she pursues a 

maste(s degree at the University. Her 

hobbies include going to movies/ cook

ing/ and learning about other cultures. 

Sara DeRosier is a sopho

more physics major, al

though she still isn/t sure 

what she wants to be 

when she grows up. 

Other interests that she is 

trying (somewhat unsuc

cessfully) to combine 

with her major include biology/ literature/ 

and writing. In what little spare time she 

has, DeRosier enjoys reading/ playing the 

piano/ running, and dancing when no 

one/s looking. 

Melissa Eblen is a second -

year graduate student in 

physics. Activities that lure 

her out of the physics 

building include volunteer

ing at the Science Museum 

of Minnesota/ serving as 

an alumnae admissions 

coordinator for Smith College/ playing 

clarinet in the Saint Paul Police Band/ and/ 

of course/ working on the Technolog. 

Melissa has decided she wants to retire 

from being a grown-up and spend more 

time swinging on the swings/ playing 

with Legos/ and laughing. 
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Tim Fister is a third-year 

student studying solid

state physics and/ to a 

lesser extent/ math and 

art. He is currently in

volved in research con

cerning the origin of scat

tering of conducting 

electrons in giant magnetoresistance. 

Outside of school/ he enjoys playing vari

ous recorders/ cooking/ watching movies 

with his cat/ Lester, and backpacking. 

Rachel Gratz/ a chemical 

engineering sophomore/ is 

from Oshkosh, Wisconsin. 

Rachel enjoys traveling-

especially to warm 

places-playing tennis/ 

rollerblading/ and running. 

When she/s not busy with 

school, she likes to relax and hang out 

with friends. She joined the Technolog for 

something fun to do outside of school

and has found it to be very interesting. 

Katie ldziorek is a third

year student majoring in 

architecture. Although 

currently on a five-year 

plan/ she eventually plans 

to graduate and pursue 

her master's degree on 

the sunny California 

coast. In her spare time/ ldziorek enjoys 

traveling/ running/ and working on her 

sculpture assignments. 

Nick Kellenberger is a 

chemical engineering 

sophomore. Much of his 

free time is spent sitting in 

front of the TV wasting 

away! After graduation/ he 

really doesn't know what 

he wants to dar but some 

possibilities include graduate school/ the 

professional world, or the Navy's nuclear 

program. 

Mike Mosher/ a mechani

cal engineering junior/ re

turns to work with the 

Technolog after spending 

a summer working with a 

team of scientists at Ar

gonne National Laborato

ry. There he worked on a 

project designed to improve long-term 

measurements of air-surface fluxes of 

energy/ water vapor, and carbon dioxide 

above field sites for the U.S. Department 

of Energy. Mosher made a significant 

contribution to progress on the project 

and learned a lot from the people he 

worked with/ while becoming very inter

ested in atmospheric research. He en

joys biking and his mechanical engineer

ing classes. He also likes to spend time 

with the Technolog staff/ volunteering, 

talking with people/ and keeping up with 

current events. 

Mahi Palamisami is a sen

ior in mechanical engi

neering. She loves travel

ing and spent last 

summer in Venezuela/ 

where she fished for pira

nha and learned to appre

ciate people in tight 

clothes. Living in the Riverside Plaza

the //ghetto in the sky 11-is presently her 

highlight. The apartment complex is 

filled with ethnic diversity. She wishes 

there were more women in mechanical 

engineering because she can never tell 

the men apart. She believes that if you 

have talked to one male mechanical en

gineer (if you can find one that speaks), 

then you have talked to them all. 
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atification of the Kyoto Protocol is a make-or-break decision for the United 

States. The U.S. should accept the result of more than 10 years of international 

climate-change research and negotiations and take appropriate action. The U.S. 

Global Change Research Program has 

greatly expanded our knowledge of climate change 

mechanisms, prevention, and adaptation. Research 

has shown that since the Industrial Revolution and 

especially during the last century, humans have 

had a discernable impact on Earth's climate. 

The Sixth Conference of Parties (COP6) of the 

United Nations Framework Convention on Climate 

Change is now underway in The Hague to work to

ward the implementation of the Kyoto Protocol. If 

enacted, the agreement will require the United 

States and other industrialized nations to reduce 

their emissions of greenhouse gases to at least five 

percent below 1990 emission levels or face agreed 

upon penalties. 

The U.S. has yet to adopt any international pol

icy that sets greenhouse gas emission limits to re

duce future impacts of global warming. As visible 

effects of global warming emerge, responsible citizens can no longer defer action. 

Coastal areas, including those in the U.S., will be hit especially hard. As the largest in

ternational emitter of greenhouse gases and a world leader, the U.S. must take initiative 

in adopting the Kyoto Protocol. 

Some critics will claim that U.S. support of the Kyoto Protocol is undesirable. One ar

gument heard is that the economic impact would be devastating. Although the price of 

reaching emission goals may be high, we know it is small compared to the price of en

vironmental disasters. International oil corporations will experience less demand for pe

troleum, but increased investment in domestic wind, solar, and hydro-based alternative 

energy industries will reduce America's dependence on foreign oil and provide broad 

based growth throughout the country in innovative energy sources. 

Other skeptics, including George W. Bush, will say that the scientific basis for global 

warming is still questionable. However, these critics often cite studies funded by oil 

companies or others with a vested interest in sustaining the current level of emissions. 

Also, the research that refutes global warming is often posted on the web or in newslet

ters of special interest groups. It's not published in peer-reviewed journals because it 

would not meet the scientific standards of such publications. The number and credibili

ty of critics has been steadily declining as scientific research has continued. 

Both supporters and critics note that even if an agreement on the implementation of 

the Kyoto Protocol is reached at COP6, the treaty faces a challenge in the U.S. Senate. 

However, environmental policies should not be partisan issues, and we cannot put self

interests first, for the whole nation shares the environment. The Senate will ratify the 

Kyoto Protocol if individual citizens take it upon themselves to tell their senators how im

portant the environment is. The voice of many must speak louder than the dollars of a few. 

Built on sound science, the Kyoto Protocol has a broad and growing support base 

from governmental and environmental groups around the world. The U.S. should take 

the steps necessary to ratify it immediately. 

- The Editors 

Minnesota Technolog is published three times per 

academic year. A$12 per year donation is request

ed.to offset publishing arid distribution costs. 

Please make checks payable to Institute ofTechnol

ogyBoard of Publications and send to the address 

below. Periodicals postage paid at Minneapolis 

55401. 

For information abo.ut advertising in the Minnesota 

Technofog.and a list of rates and specifications, call 

612-624~9816 or email technolog@itdean.umn.edu. 

5 Lind Hall • 207 Church Street SE 

Minneapolis, MN 55455 

612-624~9816 

technolog@itdean.umn.edu 
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The University of Minnesota is· an equal opportunity 

educator and employer. This publication is available 

in alternate fonr1ats upon request. Call 612-624-

9816. © 2000 by the University of Minnesota Board 

of Regents. All rights reserved. 
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VIE 

I 

The U.S~ government must c~ear~y define nuclear waste disposa~ poUc~es 

BY TIM FISTER 

here are two words that strike 
unnecessary fear into the minds 
of many. Those two words? Nu

clear power. 
Exploiting the energy emitted from 

the fission of a reactive nucleus has 
long intrigued scientists. In 1947, the 
U.S. Atomic Energy Commission (AEC) 
was created for this very purpose. Al
though the first priority of the AEC was 
furthering the development of atomic 
weapons, the Atomic Energy Act of 
1954 and President Eisenhower's 
"Atoms for Peace" speech of the same 
year paved the way for industrial nu
clear energy. After the apocalyptic and 
terrifying arms race, developing ways 
to use nuclear energy in a positive way 
was every scientist's dream. In 1957, 
the first nuclear power plant began op
eration in Shippingsport, Pennsylva
nia. 

The following two decades were a 
time of growth in the nuclear power in
dustry. During this period, the AEC de
cided to dispose of radioactive byprod
ucts by burying them in a former salt 
mine located near Lyons, Kansas. 
Local opposition was fierce. Up to this 
point, the public had not expressed an 
opinion about this highly classified 
issue. 

Since then, the AEC and its succes
sor, the Department of Energy (DOE), 
have had problems choosing appropri
ate means of disposal. By 2010, the 
federal government hopes to build a 
waste-storage facility in Yucca Moun
tain, Nevada. Once again, local oppo
sition has delayed completion for at 
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least ten years. Frustrated over con
stant delays and bureaucracy, Xcel En
ergy (formerly Northern States Power) 
is suing the government for breach of 
contract and is pursuing private 
means of waste dis-
posal. 

are sold to other industries and are 
used for everything from medical ap
plications to smoke detectors. Some of 
the plutonium components of the 
waste can be used in a breeder reactor. 

In Japan and 

How did the 
U.S. dream for nu-

eu Reprocessing spent fue~ 
France, breeder 
reactors "burn" 
these byproducts 
with a flux of 
high-energy neu
trons. This causes 

clear power be
come such a night
mare? President 
Carter's 1977 exec-

is trickier than simp~y 

burying it in Nevada, but 
uranium 238 to 

utive order ban
ning the reprocess
ing of nuclear fuels 
is one reason. Dur
ing the ban, new 
ways of disposing 
nuclear waste were 
supposed to be de
veloped. Instead, 
as former Assistant 

it represents the first transmute into 
plutonium 239 
faster than it 
burns the sup
plied plutonium, 
creating a viable, 

toward a c~osed fue~ 

where many ra-

dioact:ive D~rD!iO(a!UIC'[S are com m e r c i a l 

used.ww 

Secretary for Nu-
clear Energy A. David Rossin states, 
"during that time all the industrial 
momentum where nuclear energy was 
concerned was lost." 

The federal government has simply 
ignored reprocessing while the rest of 
the world has developed a reprocessing 
industry. With a waste crisis close at 
hand, the United States should recon
sider reprocessing. Reprocessing spent 
fuel is trickier than simply burying it in 
Nevada, but it represents the first step 
toward a closed fuel cycle that allows 
radioactive byproducts to be reused. 

During reprocessing, byproducts 
contained in used fuel rods are isolat
ed. The byproducts are not extremely 
radioactive. Some of the byproducts 

source for energy. 
Unfortunately, 

today's breeder re
actors use liquid 

sodium-an extremely reactive and 
potentially dangerous substance-as a 
coolant. But one solution may be to re
place the neutrons with a beam of 
high-energy protons that will localize 
the energy, the liquid sodium, and the 
inherent risk involved in a breeder re
actor. The remaining waste, with half
lives ranging from one to one hundred 
years, is then stored. Storage concerns 
must still be addressed with reprocess
ing, but it is still preferable to the 
waste-storage facilities used in the 
United States. 

In addition to eliminating the need 
for the vast uranium reserves needed 
to power nuclear plants, reprocessing 
is profitable. Professor John Broad-



NUCLEP\R PO~'ER PLP\Nl 
Storage vs. Reprocessing 

The heat and steam generated by the 

nuclear reaction powers Prairie Is

land's two turbines, generating over 

one gigawatt of power. 

T 
R E U S A 8 L E E N E R G ·1 
S 0 U R C E S Plutonium byproducts 

are currently "bumed" 

and used for energy in a 

breeder reactor. Futme 

reactors may use a pro

ton beam to more safely 

reuse these byproducts. 

\ Reprocessing 

241 is used in smoke 

detectors. 

Prairie Island's on-s· 

waste is stored in 112-

ton steel casks. SPENT FUEL 

~ REPROCESSING 
PlfiiNl 

C 0 MM E R C l A L 8 ·1 P R 0 0 U C 1 S 
Chemical reprocessing separates nuclear 

waste byproducts. This is the interior of a 

French reprocessing plant. 

hurst, a nuclear physics expert, says 
that the reprocessing industry located 
in Wales, United Kingdom, turned the 
local economy around. 

"Wales used to farm sheep and 
mine coal and build ships, all three of 
which are not popular today," says 
Broadhurst. "Now they reprocess much 
of the world's fuel. It's quite a prof
itable industry." 

Broadhurst concedes that there are 
risks in reprocessing but argues that 
"the mining, refining, and transport
ing of uranium ores creates a risk sim
ilar to that of processing spent fuel." 

Clearly, there are some safety issues 
in reprocessing, just as there are with 
burying waste. Ideally, the DOE and 
power companies could weigh both 
options, but the government has been 
stubbornly resisting reprocessing since 

Carter's executive order. 
It seems that Carter's 1977 morato

rium on reprocessing was motivated 
by Cold War politics. Presidents Carter 
and Ford were afraid of nuclear prolif
eration. They feared that weapons
grade plutonium-a byproduct of re
processing-based fuel-would be used 
by terrorists. However, this fear is 
ridiculous because plutonium is so ra
dioactive that human contact is practi
cally impossible. Terrorism would most 
likely occur in nations where monitor
ing is not as stringent. 

Carter was attempting to set an ex
ample for the rest of the world, but the 
rest of the world reprocesses. "The the
oretical possibility [of nuclear prolifer
ation] was enough to drive their think
ing to the conclusion that all stocks of 
separated plutonium had to be elimi-

nated," says Rossin. 
In fact, by sticking to its Cold War 

logic, the United States has actually in
creased the chance of nuclear waste 
accidents. Currently, the United King
dom is the world's leading reprocessing 
contractor. Even Japan has to trans
port highly radioactive materials for 
reprocessing to England. If we had ap
propriate facilities to handle this 
waste, we could narrow the chances of 
a waste transport disaster. Many nu
clear plants, including Minnesota's 
Prairie Island plant, are already 
equipped to handle reprocessing. 

In addition, other nations have de
veloped alternate, safer means of re
processing, and let's not forget that re
processing is cost-effective. Apart from 
the laborious task of converting those 
wacky metric units (but that's another 
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rant altogether), the cost would be 
minimal. 

Time is of the essence. Governmen
tal bureaucracy is limiting the amount 
of on-site waste allowed at nuclear 
power plants, and the future of U.S. 
plants is in doubt. Prairie Island's 17 
waste containers are expected to reach 
capacity by 2003-04. Even with the re
cent court-acquired extension of 
Prairie Island operations to 2007, the 
projected opening of Yucca Mountain 
in 2010 is too long to wait. If waste dis
posal problems force an end to nuclear 
power production, Prairie Island will 
operate the plant turbines with steam 
power generated by burning coal. The 
conversion from nuclear power is inef
ficient and expensive. 

"Our electricity bills will double or 
more," predicts Broadhurst. 
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One immediate solution is to ease 
the restrictions placed on the number 
of on-site waste containers used by 
power plants. Secondly, the govern
ment should stop its duck-and-cover 
policy and investigate reprocessing sci
entifically. Finally, the public has to 
adopt a more realistic approach to
wards nuclear waste disposal. If they 
don't, they'll learn all about nuclear 
physics the hard way. Through their 
electric bill. ® 

FOR MORE INFORMATION see 
www.xcelenergy.com 

islative 
riorities for 

2 01 2 
ducation, research, and devel
opment continue to top the 
lists of fed~ral and state policy 

concerns according to'a recent pub
lic policy agenda survey by the 
American Society of Mechanical En
gineers (ASME).The survey results 
will determine .priorities for ASME's 
2001·2002 Public PolicyAgenda. 

The top 10 federal issues, as deter
mined by survey respondents, 
were: 

1. K-12 math/science improve
ment 

2. Emission reduction 
technology/climate change 

3. Federal funding of research 
and development 

4. Energy efficiency/conservation 
5. Energy policy 
6. Energy research and 

development 
7. Hazardous/solid-waste 

management 
8. Partnership for a new 

generation of vehicles 
9. Tort reform 
10. Pension reform 

The top ten state issues were: 

1. K'-12 technology education 
2; Clean-air regulations 
3. Math/science standards 
4. Renewable energy support 
5. High-tech business 

i ncu bation/econom ic 
development 

6. Hazardous/solid~waste 

management 
7. Engineering licensing 
8. Teacher training/alternative 

certification 
9. Tort reform 
10. 'Electric utility restructuring 

FOR MORE INFORMATION see 

www.asme.org/gric/. 



ing changed," she says, 11 except that it 
was more crowded.", 

It was time for a major overhaul. 
11Between walk-in. [appointments], 

email, and phone calls, . this office 
serves over 100 students a day," says 
Kubitschek. "We supervise students 
from admission until commencement. 
We needed a more welcoming environ
ment.'' 

ing, downsizing, cleaning, and sorting. 

So Kubitschek applied for Program 
Accommodation and Remodeling 

The project began late in the sum
mer. Workers removed some walls and 
added others, repainted the entire of
fice, and installed new lighting, carpet, 
furniture, and fixtures. Despite the 
mess, the office remained up-and-run-

DISCOVER CHALLENGING OPPORTUNITIES WITH THE 
SCHOTT CORPORATION! 

chott Co~Joration, a progressive and leading manufacturer of magnetic components to 
technological markets throughout the US and abroad, is currently seeking to fill various 
positions within its Southwest Minnesota Operations. 

~Automation Engineer e Automation Project Engineer 
~ Component Engineer e Design Engineer 
e Industrial, Elecu·ical, Mmmfacturing o Network Engineer 

Process and Test Engineers o PC Technicim1 

Schott Corporation offers m1 excellent compensation and benefits progrmn including a 401(k) 
package and Profit Sharing opportunities. If you are ready to join an organization on the move
join the Schott Comoration- your "Employer of Choice." Send resume along with cover letter 
to or call for more information: 

SCHOTT CORPORATION • 211112 N. Jefierson o Minneota, MN 56264 • (507) 872-5915 
(507) 872-5919 (fax) • Athr Human Resources • Denisev@schottcorp.com 

EOE/ APP Employer- ISO 900 I Company 

THE OPPORTIJNITIES Challenging positions await you: 

P1·oduct Design; Mechanical Engineering, Electrical H 
Engineering, Product and Vehicle System Simulation lm~mational 
and Contl·ols, Softwl.U'e Programming fm· Control 
Systems, Project Management, and Co-op 

Candidates with a B.S. or M.S. in Mechanical or 
Electrical Engineering, or combinations with an MBA ~~"""""""""~"""""'"""""~ 
should apply. Openings in: U.S. and England. VisR our web site at www.huscolntl.com 

THE COMPANY HUSCO International is a world leader in tile design and manufacture of hydraulic 
and electroilydraulic controls for use in Industrial, Agricultural and Automotive mobile equipment. 
HUSCO has had an exceptional track record of 500% growth since 1991. Our customers include: John 
Deere, CNH, Caterpillar, Daimler Chrysler, Kubota, Ford and more! Look to HUSCO for fast-paced, 
results-driven, team-oriented projects and hands-on challenges. This is a tremendous 
opportunity for personal and professional growth and terrific benefits. 

HOW TO APPLY Mail, Fax or E-mail your resume with cover leffer to: Affn: K. Baker, HUSCO International, 
W239 N218 Pewaukee Road, Waukesha, WI 53!88. Fax: (262) 5!3·4514 or E-mail: krisb@huscointl.com 
While we appreciate all responses received, only candidates to be interviewed will be contacted. 
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Professor Michael DuVernois goes to 

extreme heights and lengths in utilizing 

balloon=borne and ground=based space 

physics experiments .. 

BY MELISSA EBLEN 

n order to understand the re
search of many IT faculty 
members, a good place to 
begin is with a tour of the lab 
where they work. For Professor 
Michael DuVernois, an appro-

priate lab tour might involve a trip to 
Antarctica, where his next balloon
borne experiment will be launched, or 
Argentina, where he is part of a col
laboration building a detector that 
covers an area the size of Rhode Island. 
Contrary to expectations, DuVernois is 
not interested in studying extreme cli
mates or the geography of the South
ern Hemisphere. Instead, it's the study 
of cosmic rays that propels him. 

DuVernois' research interests have 
not always required him to travel to 
distant locations or construct highly 
complex systems. When he began his 
graduate career at the University of 
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Chicago, he thought he wanted to be a 
theorist in general relativity. However, 
a research assistantship with Professor 
John Simpson, a pioneer in the study 
of cosmic rays, drew him into the 
realm of experimental physics. DuVer
nois worked on the Ulysses High Ener
gy Telescope, with the goal of measur
ing the chemical composition of 
cosmic rays. Although the experience 
provided him with a strong back
ground in cosmic ray physics and ex
tensive data analysis work, the experi
ment itself had been built prior to 
DuVernois' arrival. Before long, DuVer
nois the theorist found he could not 
satisfy the experimentalist inside him
self. 

"This experiment had been built by 
NASA-approved people 15 years earli
er," he recalls. "Most NASA experi
ments real humans can't touch." Du
Vernois wanted more hands-on 
involvement. 

Pursuing his desire to do more ex
perimental work, DuVernois took a 
postdoctoral position with Professor 
James Beatty at Penn State University 
because, according to DuVernois, Beat
ty was "a hard-core experimentalist." 
Having only limited experience devel
oping hardware and designing elec
tronics, DuVernois found he had a lot 
to learn about building cosmic ray ex
periments. 

"Luckily the experience wasn't 'sink 
or swim.' It was more swim or here is a 
very small inflatable device. I found it 
a supportive environment in which to 
grow," recalls Du Vernois. 

DuVernois' career literally "took 
off" with his work on the High Energy 
Antimatter Telescope (HEAT) at Penn 
State. This balloon-borne cosmic ray 
experiment, which is launched to 
120,000 feet, allowed for lots of hands
on work. Unlike the Ulysses space mis
sion he had worked on earlier, HEAT 
was not "a gold-plated experiment 
that you didn't get to fiddle around 
with." Unlike space missions, HEAT 
could be retrieved and revised. During 
his four years at Penn State, DuVernois 
developed several generations of HEAT 
cosmic ray detectors, which have four 
components that measure various 
properties of the cosmic rays. 

According to Du Vernois, "Cosmic 



ray experiments serve three groups of 
people: a small group of cosmic ray 
physicists; astrophysicists interested in 
supernovae, galaxies and magnetic 
fields; and particle physicists." 

Cosmic rays-single particles that 
carry immense amounts 
of energy-can originate 
either within our galaxy 
(low and medium energy 
cosmic rays) or outside the 
galaxy (the highest ener
gy cosmic rays). Astro
physicists believe that 
most of the galactic cos
mic rays originate in su
pernovae, where dying 
stars eject matter at super
sonic velocities. These su-

verted into matter at the point of colli
sion, creating a number of subatomic 
particles. These particles then collide 
with other atmospheric atoms to create 
a cascade of collisions known as an air 
shower. The particles in the first steps 

variety of questions surrounding cos
mic rays. HEAT, for example, which 
will be flown once more this spring be
fore being retired, examines the pro
duction of electrons and positrons 
(positively charged electrons) by cos

pernova shock waves are 
thought to serve as the ac
celerator for the charged 
particles in low and medi
um energy cosmic rays. 
Exactly what accelerates 
the highest energy cosmic 
rays is still unknown. 

One of the 1,600 Pierre Auger detectors that will measure cosmic rays passing 

through the water held in the tank. 

mic rays. One would 
expect there to be 
about an equal num
ber of electrons and 
positrons if they are 
produced in pairs, but 
this is not the case. In
stead there is an ex
cess of electrons. Early 
experiments showed a 
rise in the percentage 
of positrons produced 
in cosmic rays with 
energies above 10 
GeV. This phenome
non was thought per
haps to be evidence of 
a light supersymmet
ric particle, called a 
neutralino (not to be 

Although astrophysicists are inter
ested in the source of cosmic rays, par
ticle physicists are most interested in 
the particle production that occurs 
when these cosmic rays slam into 
atoms in the atmosphere. Much of the 
energy that a cosmic ray holds is con-

of the cascade have so much energy 
that they travel faster than the speed 
of light in the atmosphere, which pro
duces Cerenkov radiation. Muons and 
other particles are produced in the 
later steps of the cascade. 

DuVernois' experiments address a 

confused with a neu
trino), which decays into an electron
positron pair. HEAT found no support 
for this hypothesis. However, it studied 
a number of other interesting particle 
physics problems including tracking 
atmospheric neutrinos and studying 
antiprotons, which are a rare compo-
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quired acceleration 
to achieve such high 
energies. 
According to DuVer
nois, "These repre
sent two totally dif
ferent types of cosmic 
rays, and it is almost 
pure coincidence 
that when plotting 
the [energy spectrum 
of the two different 
types] they come to
gether, because there 
is no reason they 
should." 
CREAM will use new 
balloon technology 
to conduct an ultra
long duration bal
loon flight to study 
the regime where the 
spectrums of the dif
ferent types of cosmic 
rays meet. The idea 
is to take advantage 
of the vortex winds 
around the South 
Pole to keep the bal
loon at roughly con
stant latitude for 100 
or more days. 
"The [scientific] ad

vantage of balloon
borne experiments is 
that we observe the 
cosmic rays directly 
.. . at the top of the 
atmosphere instead 
of observing the air 
showers," says Du
Vernois. 

In addition, bal-

A balloon similar to the one used for HEAT ascends after launch. 

The payload! hanging from the balloon carries the experimental 

loon-borne ex peri-
ments can be carried 
out much more 
quickly and less ex
pensively than tradi

apparatus. 

nent of cosmic rays. 
DuVemois' next balloon born experi

ment after HEAT will be the Cosmic Ray 
Energetics and Mass (CREAM) project, 
which will study the energy spectrum of 
the two types of cosmic rays. 

The most energetic cosmic rays 
must come from outside the galaxy be
cause there is no mechanism within 
the galaxy that could provide the re-
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tional space-based experiments. 
CREAM is designed as a testbed for AC
CESS, an upcoming instrument to be 
placed on board the International Space 
Station to study the interface region of 
the cosmic ray spectrum. DuVemois says 
the CREAM collaborators, with their 
faster timeline, like to joke about getting 
the important results first. 

"We hope to skim the 'cream' off of 

ACCESS science," he says. 
DuVernois also works with the 

ground-based Pierre Auger Project, 
headed by Nobel laureate James 
Cronin, which studies the highest ener
gy cosmic rays. 

Physicists initially predicted that 
there was an upper limit on the energy 
of cosmic rays. The universe is filled 
with remnant radiation from the Big 
Bang, called the cosmic microwave 

Mike IDuVemois, assistant professor of 

physics, travels far beyond Tate lab to 

study cosmic rays. 

background (CMB), and cosmic rays 
with extremely high energies will not 
be able to travel very far without 
crashing into CMB photons and losing 
their energy. 

Nevertheless, in the mid-1960s cos
mic rays with energies above the upper 
limit were detected. Experiments in the 
late 1980s and early 1990s saw more 
of these highest energy cosmic rays 
and led to the development of the 
Auger project. Scientists now believe 
that these cosmic rays must be coming 
from sources that are close to us and 
do not have time to collide with CMB 
photons. In addition, these cosmic rays 
are so energetic that they are not bent 
by magnetic fields, so scientists can 
trace them back to their sources. A 
study of these highest energy cosmic 
rays should allow researchers to learn 
something about the rays' astronomi
cal source. 

According to DuVernois, "Auger 
will allow us to study interesting stuff 
like the role of dark matter or particles 



on a [Grand Unification Theory] scale 
as well as meat-and-potato high ener
gy physics, like calculating cross sec
tions, and astrophysics." 

The physical proportions of the 
Auger project are gigantic because the 
frequency of hits by the highest energy 
cosmic rays is extremely low-one in
cident event per square kilometer per 
century. To detect any significant 
amount of data, detector size must be 
increased dramatically. Auger consists 
of a pair of 3,000-square-kilometer de
tectors, one in Argentina and one to be 
built in Utah, which can map the en
tire sky. Each detector actually consists 
of 1,600 water tanks scattered over the 
3,000 square kilometers. The tanks 
measure the Cerenkov radiation of 
particles passing through them. Each 
tank has an instrument that serves as 
a calorimeter by looking at the nitro
gen fluorescing in the sky from the air 
showers. 

DuVernois is part of the team devel
oping the central data acquisition sys
tem for the Auger project. Networking 
1,600 individual detectors spread over 
such a large area is challenging. The 
Auger collaboration turned to the cel
lular communication system used by 
oil rigs in North America to help solve 
the networking problem. 

"Cable is too expensive and prob
lematic over such long distances," says 
DuVernois. 

Each individual tank has its own 
Global Positioning System antenna 
and a cell-phone antenna. Each tank 
monitors what it is measuring, and if 
something appears unusual a trigger is 
set off. In response to the trigger, the 
local site will call the central data ac
quisition system and report its location 
and the nature of the event registered. 
The central system, which monitors 
messages from each local site, will call 
each individual water tank requesting 
more complete information if there ap
pears to be some multi-site event. 

"This is a federal system," explains 
DuVernois, "so each province [water 
tank] sends information to the central 
system, which in turn asks the local 
provinces to do certain things." 

This type of experiment, which 
promises to vastly expand our knowl
edge of the highest energy particles in 

Preparing the payload for a 1999 HEAT balloon launch in fort Sumner, New Mexico. 

our universe, also redefines how exper
iments are conducted. The advanced 
networking system allows a variety of 
different projects to be carried out si
multaneously using several different 
computers at the central location. By 
writing computer code with triggers 
tailored for a specific type of cosmic 
ray event, single computers looking for 
a particular signature can check in
puts from the 1,600 water tanks. If 
something interesting appears, the 
computer programmed to monitor 
that event can collect data from all rel
evant tanks. 

Once the detectors are built and 
networked, a variety of different inves
tigations can be carried out by simply 
swapping in a computer that will 
search the relayed messages from indi
vidual water tanks for signs of a par
ticular event. 

"The net investment [to search for a 
particular event] is only one computer, 
and so you can test some rather out
landish ideas that would not normally 
merit building a detection system of 
their own," explains DuVernois. 

In many experiments, data is col-

lected, saved, and then analyzed at a 
later date with a specific goal in mind. 
The Auger project decides what the sci
entific goals will be, and then each 
computer selectively collects data rele
vant to its specific goal. This division of 
labor helps overcome the information 
overload brought about by a project of 
such magnitude. According to DuVer
nois, the raw data from a few hundred 
of these detectors would completely 
saturate the Internet 

With CREAM and the Pierre Auger 
Project getting underway, the coming 
years promise to be filled with interest
ing discoveries for DuVernois and oth
ers in the cosmic ray physics commu
nity. DuVernois, who just joined the 
University faculty this year, is current
ly busy setting up his laboratory on the 
fourth floor of the Tate Laboratory of 
Physics. Then, like other IT faculty 
members, he will also have a lab to 
show visitors-one that's a bit closer to 
home. e 

FOR MORE INFORMATION see Pierre 

Auger Observatory at www.auger.org 
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BY MAt·ll PAlAMISAMI 

On a recent episode of 

~~who Wants to Be a Mi~~ 

lionaire:' a contestant was 

asked a question about 

boomerangs. As the con

testant sat puzzling and 

fidgeting over his choices, 

I couldn't help but think 

how lucky the contestant 

wou~d be if Billy Brazelton, 

a junior in the College of 

Biological Sciences, were 

his lifeline. 
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Brazelton would have no trouble an
swering that question because he loves 
boomerangs. He has been participat
ing in boomerang tournaments since 
high school, owns over a hundred 
boomerangs (many of which he creat
ed and designed himself), is a board 
member of the U.S. Boomerang Associ
ation and this summer placed fifth at 
the 2000 U.S. Open Boomerang Cham
pionships. 

A boomerang, or "boom," is a stick 
that completes a loop and returns to its 
thrower if thrown properly. The world 
record flight for distance is 238 meters. 
Boomerangs are often confused with 
throwing sticks, which aborigines use 
for hunting. Unlike throwing sticks, 
boomerangs have never been used for 
hunting but have always been used for 
recreation since their invention 15,000 
years ago. 

Brazelton's older brother introduced 
him to boomerangs the summer before 
he entered high school. "My brother 
gave me a boomerang, and when I 
first threw it, it did not come back to 
me, so I gave up on it," he recalls. 
"Then, one night after throwing for 

three hours, it actually came back to 
me, and I thought, 'Wow, this is cool."' 

"After I realized that boomerangs 
do work," Brazelton remembers, "I got 
kind of addicted, and my brother took 
me to some tournaments in high 
school." In college, Brazelton became 
involved with the sport on the nation
al level. 

Now an active competitor, Brazel
ton regularly makes his own 
boomerangs and trains with them. (He 
once made a boomerang out of a 
sliced-up circuit board. His only com
plaint: that it emits toxic gases. "It's 
the solder or something," he says.) 

However, boomeranging is not 
about gritty competition. The nation
al tournament held this summer was a 
four-day event. The first day was ded
icated to making and teaching the 
public about boomerangs. The last 
three days of the tournament consisted 
of about 55 players competing in six 
regulated events: relay, accuracy, Aus
tralian round, fast catch, trick catch, 
and endurance. 

Brazelton's favorite event is relay, a 
battle against time. In this event, two 



throwers race to a circled area, throw 
and catch their booms, and run back 
to tag the next team member, who 
does the same. The team that com
pletes two cycles in 

coins are common tools that players 
use to adjust for wind and rain. 

Rusty Harding, a retired American 
aerospace engineer and an avid 

the least amount of 18 A unique part of 
time scores more 

boomerang fan, 
once mused that 
there are more 

points. The accura
cy round requires a 
precise return of the 
boom to the throw-

[boomeranging] is that it variables in the 
flight of a boom-

combines science, art, erang than there 
are in a spaceship's 
flight to the moon. 
Some of these vari-

er. Fast catch is a 
test of speed in 

and sport. 11e 

which the first person to complete five 
throws and catches wins. The en
durance event tests how many throws 
and catches a thrower can finish in 
five minutes. Trick catch is an event 
that showcases the unique personali
ties of the boomerang community. 
Throwers are scored on tricks they per
form while catching a boomerang. 
From a jumping catch between the legs 
to a sliding catch with the feet, this 
event represents the free-spirited ap
proach to the sport. 

Brazelton is currently trying to form 
a boomerang club at the University. To 
explain his interest in starting a club, 
Brazelton says, "I want to show people 
how cool boomerangs are. A unique 
part of the sport is that it combines sci
ence, art, and sport." Throwers gain 
an intimate understanding of how a 

boomerang flies and can modify their 
boomerangs according to the weather, 
he says. Duct tape, rubber bands, and 

ables can be easily understood using 
scientific principles. 

The motion of a boomerang can be 
explained by lift and gyroscopic stabil
ity. The wings of a boomerang produce 
lift like the wings of an airplane. The 
air on top of the wings travels faster 
than the air below, reducing the pres
sure on top. This pressure imbalance 
causes the boomerang to lift. 

A boomerang is thrown like a Fris
bee, but vertically rather than horizon
tally, with the snap of the wrist that 
produces spin. This spin provides a 
stabilizing force known as gyroscopic 
stability. The spin, along with the for
ward velocity of the boomerang, caus
es the air to move at different rates 
over the wings. The top wing produces 
more lift than the bottom wing, intro
ducing gyroscopic precession, which 
begins turning the boomerang for its 
return to the thrower. 

These are scientific concepts that 

allow throwers to compete on an equal 
footing regardless of the sex or age of 
the thrower. An essential skill to the 
sport is the ability to modify the 
boomerang to fit current weather con
ditions. For example, weight may be 
added to increase the boomerang's 
range in high winds. 

Brazelton's plans for a boomerang 
club at the University include "lots of 
boomerang throwing and learning." 
He hopes to organize at least one sum
mer tournament for throwers of all 
skill levels. Brazelton loves teaching 
his knowledge to anyone who is curi
ous. He says, "It's just that feeling of 
discovery. That's what boomerangs 
are all about." 

The sport of boomerangs requires a 
serious mix of engineering skills, ath
letic ability, and playfulness. With 
competitions all over the world and an 
infinite number of boomerang styles, it 
is a fantastic combination of science 
and athleticism. 

"That's why it's so addictive," ex
plains Brazleton. "It's like chess, but 
it's even easier to learn how to play 
and even harder to master." 

FOR MORE INFORMATION see the USBA 
home page at www.usba.org or check out 
the U of M boomerang club page at 
www.tc.umn.edu/-braz0026/BUM.html. 

Above: Brazelton demonstrates various boomerang-catching techniques. Opposite: Brazelton expertly releases his boomerang. 
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BY SARA DEROSIER 

nyone who has 

graduate cou11rse in 

computer science can iden-

tify with this scene: You 

walk into class on the first 

day-assuming you man-

aged to enroll in the first 

place-and the room is 

pacl<ed, perhaps standing 

room only. You want to 

speak with the professor 

after class, but by the time 

you get down to the front 

of the room, the professor 

is swamped by students. 

You might have thought 

that it was Murphy's Law 

causing your life to go this 

way; however, the real 

cause turns out to be a 

rapid increase in computer 

science students. 
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Over the past six years, the number of 
computer science majors has doubled 
while the number of faculty has not in
creased. There are more than 600 un
dergraduates and 250 graduate stu
dents being taught by 26 full-time 
faculty. 

"There is a tremendous amount of 
demand for these courses and the 
number of faculty is limited," says 
Ahmed Naumaan, an assistant profes
sor in the Department of Computer 
Science and Engineering. "The only 
way we can accommodate that de
mand is by increasing the size of the 
class." 

Since each classroom has a finite 
amount of space, the University has 

decided to increase the computer sci
ence faculty by nearly 40 percent. 
Pending approval by the legislature, 
seventeen new computer science facul
ty will be added to the department. 

Approval by the legislature might 
come easier than finding qualified fac
ulty to fill the positions. In addition to 
competition from other schools, the 
University must also compete wlth a 

IEE/CSa::i 4-204 is one of severa~ computer ~abs routinely filled to the brim with students. 



rapidly expanding private sector that 
offers more salary, more benefits and, 
often-this is Minnesota after all
warmer climates. 

"Even though they have the quali
fications, the aptitude, and the interest 
for pursuing an academic career," 
notes Naumaan, "they may go into 
private industry because it meets their 
needs and compensates more gener
ously." 

Naumaan adds that finding and 
reviewing qualified faculty will be "an 
exhaustive and comprehensive 
process," but it is essential if the de
partment is to maintain its level of ex
cellence. In spite of overpopulated 
classes (which are no fun for professors 
either) the department has done re
markably well. Over the last six years 
research grants have quadrupled. 
Seven junior faculty members have 
won National Science Foundation 
Awards, and junior faculty member 
Vicki Interrante received the 1999 
Presidential Early Career Award for 
Scientists and Engineers. 

So hold on students and try hard to 
squeeze into that last seat by the wall. 
The University is doing all it can. 
"Technology is part of our lives," says 
Naumaan. "It's not going to go back. I 
don't see the demand for computer sci
ence going down." G 

FOR MORE INFORMATION see 
www.cs.umn.edu 

C S C I S 1 U D E N 1 H E P\ 0 C 0 U i:: 

While the ent·oUment of com
putew science and engineelr
ing students incweased 
maticaUy from 1990 to 1999 ... 

94/95 95196 96/97 97198 98/99 

C S C I F I\ C U L r~ S I Z E 

... the number 
science faculty 
dimin~slhed. "flhe 
fac11.dty positions are intend
ed to reverse this 
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BY FlORENCIA AGOTE 

embers of the University of 
Minnesota's Solar Vehicle 
Project team found them
selves racing way before 
they ever arrived at this 

summer's Formula Sun 2000 solar car 
race. 

But instead of racing other cars, the 
team found themselves racing against 
the clock. With only months to go be
fore the competition, team members 
discovered that the car they were sup
posed to use was stranded at sea. 

"Aurora 4 was supposed to return 
from Australia [where the team partic
ipated in an international competi
tion]," says Professor Patrick Starr, the 
team's faculty advisor, "but the ship 
bearing the solar car had engine prob
lems and had to go back to Europe for 
repair." 

Team members weren't sure when 
the Aurora 4 would arrive, but they 
knew they would have to make some 
major modifications when it did. So 
rather than try and quickly repair the 
Aurora 4, the team decided to modify 
1997's solar car, the Aurora3

• 

"We had a lot of discussions about 
what we should do with the delay of 
Aurora 4. We originally thought that 
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Aurora 4 was in better race condition 
because it was just getting back from a 
race, but the delay didn't give new 
team members enough time to work 
on the car in order to get them pre
pared for Formula Sun 2000," says 
chemical engineering senior Lisa 
Mauer, the project's manager. 

"We knew we would have to make 
some major modifications to Aurora 4 
[to prepare it for Formula Sun 2000], so 
rather than do a crash diagnosis and 
repair, we decided to modify Aurora3

," 

adds Starr. 
Modifying Aurora3 meant making 

it more like Aurora 4. Team members 
rewired the car, replaced the battery 
pack, changed the steering system, dis
mantled all suspension systems, and 
rewelded the car to ensure safety. In 
the end, the team's hard work and ded
ication paid off. They earned second
place honors in the open-class compe
tition and placed third out of 14 
overall. Preparing Aurora 4 for departure. 



The changes also had unexpected 
bonuses. 

"By repairing Aurora3
, we were able 

to teach our new team members a lot 
of skills [that] prepared them for the 
race," says Mauer. "Moreover, this was 
the lightest vehicle that the team has 
ever raced and able to reach speeds 
comparable to Aurora 4. 
Repairing Aurora3 was an 
overall good decision on 
the team's part. " 

According to Mauer, 
the project's goal is to 
help students learn by 
participating in a chal
lenging, fun activity that 
develops professional
level work skills and en
hances their leadership 
and teamwork abilities 
while educating the pub
lic. Team members apply 
their current knowledge to 
real world problems and 
developing solutions. 

The team includes 30 
engineering students from 
several disciplines. Be
cause they put so much 
time into the car, they 
learn a lot about other 
people and also about 
trust and dependability. 

"Our project could 

used in solar cars, the combination of 
software and hardware, is cutting
edge," he says. "These students will 
transfer their know-how to create the 
technology of the future." 

The team's next vehicle, Borealis, 
will have a completely new design, 
says Mauer. The Aurora models fea-

forced out of that location as well. 
"We're basically homeless," says 

Mauer, "and project sponsors are re
luctant to provide shop space because 
the University has always provided 
space in the past." She adds that "the 
project receives no University funding 
and the departments are already 

never function if someone The team performs on-site maintenance on Aurora 4 at their temporary headquarters on the St. Paul campus. 

promised to do something 
and then didn't do it," says Mauer. 

The team is divided into five design 
teams: the aerodynamics team, which 
designs and builds the aerodynamic 
shell; the mechanical team, which is in 
charge of suspension, steering, brak
ing, and chassis design and construc
tion; the electrical team, which designs 
the electrical systems, chooses batteries 
and makes telemetry and driver con
trols; the solar array team which de
signs and builds the solar array; and 
the strategy team, which makes sure 
the other teams are all working togeth
er well. 

Starr believes the students are gain
ing valuable experience that will serve 
them well in the future. 

"Due to design limitations, solar
powered cars may never be very prac
tical, but the design and technology 

tured a wing-shaped aerodynamic 
shell, but Borealis will integrate its 
canopy and chassis into the shell. The 
chassis' curved bottom will further re
duce aerodynamic drag. Borealis also 
will use solar cells with a higher effi
ciency. 

Work on the new vehicle has been 
underway for about a year. "We'll have 
it done in April, and we'll race in July 
in the American Solar Challenge and 
hopefully also in Australia," says 
Mauer. 

In the interim, the team is facing a 

new challenge. Space and financial 
problems are keeping the team from 
completing Borealis in time for Sun
rayce 2001. The team was forced to 
move out of its temporary quarters 
and into a space that could not ac
commodate it. Now, the team is being 

stretched to the limit with donations." 
The entire project is in jeopardy, 

but Mauer still has hope. After all, she 
and the team are used to facing diffi
culties together. 

"More work has to be done by our 
students to raise money," says Mauer. 
"It is a very challenging and daunting 
task." e 

FOR MORE INFORMATION see 
wwwlumn.edu/umnsvp/index.html . 

If you are interested in joining the project 
or have an idea for space, please email 
the team at: umnsvp@tc.umn.edu 
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BY FlORENCIA AGOTE 

idden away in the historic St. An
thony Main area, the Museum of 
Questionable Medical Devices is a 

showcase of products too good to be 
true-and too bizarre to be fiction. Ad
mission to the museum is free, and vis
itors can explore and experiment with 
many of the 232 gadgets that prom
ised to hold the key to eternal youth, 
happiness, health, and beauty. 

The museum's associate curator, 
Shawne Fitzgerald, gave me a guided 
tour of the quackery and-to be hon
est-1 was glad to have her around. 
The devices on display range from ter
rifying to titillating to downright 
ridiculous. 

For example, one device-a sharp, 
pointed tool designed to prevent noc
turnal emissions-is sure to give goose 
bumps to more than one man. Anoth
er, the psychograph, claims to deter
mine personality traits by measuring 
bumps on your head-a pseudo-sci
ence called phrenology. (Visitors to the 
museum can have their head exam-
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The Museum of OuestionK:!lbHe 1\filedical Devices holds curiosities 

ined, so to speak, for a mere $3.) 
Some of the most popular ex

hibits deal with youth and sex. The 
signs that accompanied the weird
looking gadgets on display in this 
area boasted: "How to remain 
young forever," "How to improve 
sexual life," "How to get a better-

looking body," and "How to improve 
health with a miracle pill." 

The MacGregor Rejuvenator, dated 
1932, was invented to reverse the 
aging process and bring back lost 
years. For me, it brought back only 
memories of falling asleep inside an 
MRI machine. The Crosly Xervac, 
which was supposed to spur hair 
growth by creating a vacuum to draw 
blood to the scalp, appeared to be 
more successful in causing hickeys. 

The 1918 prostate gland warmer 
appears to be a low-tech forerunner of 
Viagra. The device, which was plugged 
into an electrical outlet and inserted 
into the rectum, claimed to restore sex
ual vitality. Another charming "sexual 
helper" was the Manhood Belt, a de
vice soaked in red pepper and activat
ed by body sweat. 

There's no shortage of bizarre gadg
ets designed for women, either. Dozens 
of devices were created, including the 
foot-operated bosom enlarger, a pump 
with pink cups to be placed over the 
breasts. 

Some of the less outlandish devices 
looked eerily familiar. A silvery 
bracelet that is supposed to prevent 
stress is one of my uncle's favorites; he 

wears it every day. I recognized other 
devices from TV infomercials. 

Why do people always look for the 
fast solution or for the magical pill? 
Why are we willing to pay fortunes for 
that magical solution? Are we that 
naYve? 

I posed these questions to Fitzger
ald, who answered with a resounding 
"yes!" 

The museum offers information 
warning visitors to be wary of products 
that sound too good to be true. In one 
brochure, Bob McCoy, the museum's 
owner, notes that the medical devices 
on display in the museum "were made 
by cynical people who earned a pretty 
penny off of them." 

Most of the odd-looking gadgets in 
the museum are on permanent loan 
from the United States Food and Drug 
Administration and the American 
Medical Association. Others were pur
chased or donated to McCoy. 

McCoy hopes that he can prevent 
people from wasting their time and 
money on fraudulent and dangerous 
medical devices. He is particularly con
cerned about cancer and AIDS pa
tients, who are often desperate to find 
cures and may become victims of 
bogus healers. He wants people to "re
main skeptical," and believe me, after 
visiting this museum, you will. 8 

FQR MORE INFORMATION 

see www.mtn.org/quacl</ 
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BY FlORENCIA AGOTE 

ave you ever thought of travel
ing around the world? You can 
experience pieces of such a 
journey here on campus every 
other Friday afternoon. 

You don't have to wait to travel 
abroad. You can satisfy your wander
lust now by attending the Small World 
Coffee Hour (SWCH) on the Universi
ty's west bank campus. At the coffee 
hour, students socialize, exchange 
ideas with people from around the 
globe, and learn about other cultures, 
other languages, and interesting peo
ple. 

"The mission of the program is to 
provide an opportunity for interna
tional students, staff, and faculty to 
meet and socialize in a comfortable at
mosphere," says Jessica Schmidt, a 
SWCH coordinator. "At the same time, 
it has also provided a valuable oppor
tunity for participants to learn about 
different cultures." 

International Student and Scholar 
Services (ISSS) staff members Alisa 
Eland and Cheryl Lockhart created the 
Small World Coffee Hour ten years 

the meetings go out of their way to 
bring ethnic food, a world map 4thett • • 
they place at the door (so st!Jd~h't~ can 
indicate their places of. origin), 
and stickers to write y~tir 
name and country qt. 
origin on. Besides, :" 
the place 
nice, al-
though it is 
starting to 
be a little 
small." 

place 

tle small" 
because at
tendance 
rapidly 
panding. 
its founding, ,, 
program has beeq' 
credibly successfihl," says 
Schmidt. Roughly t;so people attend 
each meeting. 

~j 

Some students use \pe coffee hour to 
unwind from a hectic 'Week. "The cof
fee hour provides a laftt:back atmos
phere," says Jorge Estevel'.!i, a physics 
graduate student from Spairt~ .,::,There is 
nothing serious about it. You hCi.'V;~ the 
entire week to be serious, and Friday"i&,., 
a chance to change that." Estevez 
adds that everybody is welcome at the 
coffee hour. "There is no discrimina
tion. You can use the meeting as a way 
to make friends." 

Culture Corps coordinator Torunn 
Bjarnadottir agrees. "The coffee hour is 
a great place to meet," says Bjarnadot
tir. "At a large University like ours, it is 
important to break things down into 
manageable units that allow people to 

Although many students come to 
the coffee hour to meet others from 

i n''te rna
tional~, stu-

dents wou\d be 

limited to the Univers~ty 
community. Gaius Poehler, .. a 

resident of the Twin Cities attends r~g-
ularly. ~' 

"I'm interested in meeting pe,~ple 

outside of Minnesota," says Poehih. "I 
feel like I can learn from them,)~nd in 
some ways make closer frie~dships 
than with people I've met)t€'re." 

According to Bj9Jfladottir, the 
many friend~~Jp&c· 'formed at SWCH 
r>tirtg'''mttn'Y unexpected rewards. 

"This event allows people to see 
each other as people first," says Bjar
nadottir, "and enter a world totally un
known to them. It is a mystery ride un
like any other." e 

FOR MORE INFORMATION see 
www.tc.umn.edu/~misa/ 

www.isss.umn.edu/ 
www.international.umn.edu/ 
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Ecolab Inc., the leading worldwide developer and 
marketer of premium cleaning, sanitizing and 
maintenance products and services for the 
hospitality, institutional and industrial markets, 
has challenging and rewarding opportunities for 
Engineering and Scientific Professionals. 
Founded in 1923 and headquartered in St. Paul, 
Minnesota, aru1Ual worldwide sales are in excess 
of $2.6 billion. Ecolab operates in an 
aggressively growing global market and is an 
organization filled with challenging opportunities. 

Chemical Engineers 
Electrical Engineers 

Mechanical Engineers 
Chemists I Microbiologists 

Along with our competitive compensation and 
benefit package, Ecolab offers a corporate culture 
that fosters innovation, creativity and, above all 
else, excellence. From the minute you decide to 
join our team, you begin making a difference. Our 
associates are our most valuable asset and they 
reflect Ecolab's integrity and commitment to 
world-class service. 

For consideration, please send or fax your resume 
and salary requirements to Ecolab Inc., Fax to: 
(651) 306-4234 or email to: 
·oel. asiukl@ecolab.com. 

EOEIAA Employer 
W\Vw.ecolab.com 

J Co~~~ents' 
Johnson Components·· has several 

positions available in Mechanical 
Design Engineering and MamJfactura 
ing Engineering. 

You are invited to design and produce 
high frequency connector systems for 
use in the exploding telecommunication 
market. Electronic accuracy is obtained 
only through mechanical precision and 
we need Engineers that enjoy operating 
a CAD station as well as working hands
on with equipment in our model shop, 
QA lab and on the factory production 
floor. 

We are located in Waseca, Minnesota
a community which offers rural living op
portunities in a high technology growth 
area just a short distance from the Twin 
Cities. 

Please visit us on campus this spring or 
send your resume to: Jan Tesch, 
Johnson Components®, P.O. Box 1732, 
Waseca, MN 56093-0832 

g es 
so 
der 

y 't o it soo er. 

One of the fastest ways to build a retirement nest egg 
is through tax-deferred Supplemental Retirement 
Annuities (SRAs) from TIAA-CREF. 

With funds automatically deducted from your paycheck, 
you can easily build mcome to supplement your pension 
and Social Security. 

And your contributions to SRAs grow undiminished 
by taxes until you withdraw the funds.* Add to that 
TIAA-CREF's solid history of investment performance, 
bolstered by our commitment to keeping expenses low, 
and you have more money workmg for you. 

So why wa1t? Let us help you build a comfortable retire-

INVEST AS LITTLE AS ment today With tax-deferred 
$25 a month SRAs. We think you will find it 

through an automatic rewarding in the years to come. 
payroll plan 1 

*Note Under federal tax law, Withdrawals pnor to age 59;~ may be 
subject to restrictions, and to a 10% addi!IOnaltax. 

Ensuring future 
for those who shape ifM 

IT'S EASY TO SAVE MORE THROUGH 
THE POWER Of TAX DEFERRAL 

B_Qb_~tl_------------~ 
$67.514 

$41.232 

·nlhkfmed \<lVIII~> aht·r tJles 

II Mtrr·ta\ s.mngs 

-------------

$31,933 

$13,052 -----------............... 
-----1 

$11,609 

10 YEARS 20 YEARS 30YEARS 

In this hypothetical example. setting aside $HX) a month in a 
tax-deferred investment with an 8% return in a 28% tax 
bracket shows better growth than the same net amount put 
into a savings account. Total returns and principal value of 
investments will fluctuate. and yield may vary. The chart 
above is presented for illustrative purposes only and does not 
rcnect actual performance. or predict future results. of any 
TIAA-CREF account, or rcncct expenses. 

1.800.842.2776 
www. ti a a -ere f.org 

-··---·--·-·-··-·--··············--·-----·---··------L------······· 

For more complete informatiOn on our securities produds, please calll800.842.2733, ext. 5509, to request prospectuses. Read them care
fully before you mvest 1. You may be able to invest up to the IRS maximum of $10,500 per year. To rece1ve a personahzed calculation of your 
maximum contnbution, call TIAA{REF at 1 800 842-2776. • TIAA{REf Individual and Institutional Services, Inc distnbutes the CREF and TIAA 
Real Estate variable annuities. • Teachers Personal Investors Serv1ces, Inc distributes the Personal Annuities vanable annUity component, mutual 
funds and tUition savings agreements. • TIAA and TIAA-CREF Life Insurance Co., New York, NY, issue insurance and annUities. • TIAA-CREF Trust 
Company, FSB provides trust serviCes • Investment products are not FDIC insured, may lose value and are not bank guaranteed. 
© 2000 TIAA-CREF 08/03 
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Ulli'der the University's first 
president, William Folwell
a mathematics professor
the Department of Mathe
matics was established, the 
first among the depart
ments and programs that 
became the Institute of 
Technology. Over the next 
50 years, departments were 
established in geology, 
physics, astronomy, and 
chemistry. Separate schools 
were organized for engi
neering and mining. 

At the turn of the 
century, surveying was 
an important part of an 
engineering education. 

Engineers' Day bec,~,me part of IT tradition, honoring St. 
Patrick as the saint of engineers. Today, the tradi

e form of IT Week. 

2 2 FALL 2000 MINNESOTA TECHNOLOG 

tury, the School of Mines was 
of Minnesota citizens who felt 

I resources should offer instruc
an experiment station was estab

ow-grade ores, which became highly im-
porta~~ two wor·ld wars sapped Minnesota's supply 

__ ,,,,.,,,,,,,,, ..... on ore. In 1946, Pu·ofessor E. W. Davis discovered a 
method for turning taconite into iron ore, a system that 
now fuels Minnesota's mining industry. The mining 
school was abolished in 1970. 



gineering and Architecture, the School o 
Chemistry, and the School of Mines. An 
early organizational plan included offer
ing two levels of engineering instruction 
at the University, one for regular engi~ 
neers and one for engineers capable of 
leadership positions. 

Electrical engineering 
students studied 
~~modern" automo
biles in IT's early days. 

d Nier's worl< with uranium 235 in the 
""-ii§,,"'o..,,.,.ow'll"il' ofTate Laboratory of Physics 

elped set the stage for the development 
of the atomic bomb. l--Ie later determined 
the age of the earth, measured the masses 
of many elements, and analyzed the at
mosphere of Mars. 

World War II disrupted IT's 
normal activities. Many 
scientists were diverted 
to work on war-related 
projects like the atomic 
bomb, and the number of 
graduate engineering stu
dents dwindled. The Cur
tiss-Wright Corporation 
brought 102 women to 
the University to stu 
aeronautical engin 
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BY RACHEl GRATZ AND NICK KEl 

At a recent Technolog meeting, the 
staff started discussing online music 
sharing programs, such as Napster, 

Scour, and iMesh. Some staff members 
said the new technology has prompt
ed them to buy more CDs, while oth
ers said they bought fewer. We won
dered what you thought, so we 
headed to the dorms to find out. We 
talked to 57 students, and this is what 
we found: 

ER 

more COs: 

"llil<e that I can hear the 
music before I buy it" 
-CLA student Dan Thompson 

WHY? "Want the whole album ... 

opened me to a larger spectrum of 

music ... knew what to buy .. :· 

Buy S m 
m 

"W y would I buy it 
if I can get it for free?" 
-C A student Sara Schluter 

WHY? "Can bum my own ... like 

free things (including music) ... 

college students are poor .. :· 

e ntnnber: 

WHY? "I download music not found on albums ... 

rarely bought CDs to begin with .. :· 
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e~re ng r inkersm 
Not just their diplomasm 

Create a future with us. 
You know you're more than a piece of paper. You're 

bursting with ideas and insights that can change the 
world of business. And at Andersen Consulting, we 
want them. 

As a leading global management and technology 
consulting organization, we bring our insights and 
ideas to world-class clients to help them achieve 
profound change. After all, it takes powerful ideas to 
align strategy with people, processes and technology. 

We'll provide first-rate training and guidance, and 
expose you to a variety of projects and industries. All 
of which builds a solid foundation for your future. 

Take this opportunity to talk to us about yourself, 
and most importantly, your ideas. 

Visit our Web site at ac.com 

nd 
Cons 

'"'1998 Andersen Consulting. All rights reserved. An equal opportunity employer. 
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We're always on the ~ookout for 

talented Engineers 

with emphasis in: 

• Civil (Transportation, Aviation, Structural) 

• Environmental (Water, Wastewater, Stormwater} 

• Mechanical (HVAC, Plumbing, Fire Protection) 

• Electrical (Lighting, Power) 

To learn more about our organization 

and our opportunities, 

check out our web sate: 

www .. hrgreen .. com 

and improve 
people's lives, 

in Maple Grove, 
Minnesota since 1971. 

Hoffman is a worldwide leader in electrical and 
electronic enclosures and packaging solutions, 
specializing in a wide range of commercial, indus
trial and information communications technology 
applications. We are a growing company in a 
dynamic industry. 

Our progressive engineering and manufacturing 
environments feature the latest in CAD solid 
modeling, process technologies and automation. 

We offer complete benefits and competitive 
salaries. To learn more about the professional 
opportunities at Hoffman, including internships, 
call us at 763-421-2240. Or e-mail your resume 
to hr@hoffmanonline.com. You can also visit 
our web site at hoffmanonline.com. 

Hoffman 
Human Resources 
21 00 Hoffman Way 
Anoka, MN 55303 A Pentair Company 

www.hoffmanonline.com 
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ENGINEERING and 
TECHNOLOGY CAREERS 

United Defense, a $I billion tracked-vehicle industry leader, is the 
world's most capable prime contractor for combat vehicles and 
weapons-delivery systems for the U.S. Military. 

We are committed to developing progressive programs that will 
take us into the next millennium and seek creative candidates in a 
variety of professional disciplines. We have outstanding career 
opportunities for Computer Science and Engineering students pur
suing high-profile professional careers with unique opportunity for 
professional advancement and personal growth. 

We offer a competitive compensation. benefits and relocation 
package, plus a bonus incentive plan. You will enjoy a business 
casual dress environment, I 00% tuition reimbursement and an on
site fitness center with trainer. In addition, the Twin Cities has many 
culturaL sports and regional activities to offer. We wm be Inter
viewing on campus for fuiB·time and Internship positions 
and invite you to check with the Career Services Depart
ment for dates and times. If unable to attend, submit your 
resume to: UNITED DEFENSE, L.P., Armament Systems 
Division, Professional Staffing, Attn: CJ, Dept. IUM, 4800 
E. River Road, Minneapolis, MN 55421-1498. Fax to 
f612J 572-3304. EOE MIFION. U.S. Citizenship is required. 

www.uniteddefense.com 

ENGINEERS 

RF A provides engineering and design services 
to a diverse clientele, ranging frotn small, 
single-product compantes to multinational 
Fortune 500 corporations. As product 
designers, we have applied our design skills to 
thousands of projects, from concepting to 
prototyping. Our staff of engineers, designers 
and modelers utilize nine different CAD 
softwares, plus meshing, motion, FEA and 
FMEA tools to validate and in1prove designs. 

To learn more about RF A/Minnesota 
Engineering, please visit us at www.rfamec.com. 

MINNESOTA ENGINEERING 
11495 Valley View Road 
Eden Prairie, MN 55344 
e-mail: sales@rfamec.com 

(952) 941-2250 

Rosemount Inc., a world class leader in the design 
and manufacture of precision measurement and 
control instrumentation for the process industry, has 
exciting career opportunities in the Minneapolis, 
Minnesota area for people who are interested in 
being part of a forward thinking team on the cutting 
edge of technology. Opportunities exist for new 
grads with the following four year degrees: 

~ Electrical Engineering 
~ Computer Science 
~ Business 

Rosemount Inc. offers a competitive salmy and 
benefits package. If you are committed to providing 
superior customer service and producing top quality 
products, send your resume and cover letter to: 

® 

Human Resources, MIS PL 16, Rosemount Inc., 
8200 Market Blvd., Chanhassen, MN 55317, or visit 
our web page at www.rosemount.com. For 
information on other opportunities at Rosemount, 
call our Job Line at ( 612) 828-3315. 

An Equal Opportunity Employer 
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COV R STORY 

The mastermind behind 

I 
Professor Rick Kiehl launches a collaboration for 

interdisciplinary studies of nanoscale technology 

1 0 Going global 
Study abroad is for IT students, too! Technology stu

dents learn from more than just their studies while 

spending a semester in another country. 

1 Dropping the calculator 
and picking up the pencil 
If you're not an exception to the maxim "IT students 

can't write;' let one of the on-campus writing centers 

give you a few pointers for your term paper. 

6 Working hard or hardly working? 
Despite long hours and constant risk of bodily harm, a 

group of engineering students finds enjoyment in con

structing Formula SAE race cars. 

18 At the fair 
Teenage scientists get a chance to demonstrate their 

scientific prowess in an event hosted by the U of M. 

g-2 project challenges Standard Model 
An exciting discovery suggesting the validity of super

symmetry has particle physicists questioning one of 

the discipline's longest-held theories. 



Florencia Agote, a journal

ism senior, was born in Ar

gentina, where she lived 

until 1997. Agote joined the 

Minnesota Technolog to 

gain experience writing for 

an English publication. 

She began as a movie re

viewer in Argentina and later was a writer 

for the newspaper El Gran Periodico de 

Aragon in Spain. Currently she is a re

porter for Misa Magazine, beginning her 

English major studies, and learning 

French. Agote plans to continue writing 

while she pursues a master's degree at 

the University. Her hobbies include going 

to movies, learning about other cultures 

and languages, and spoiling her newborn 

nephew, Mateo. 

Ben Bousquet is a second-year graduate 

student in physics. Currently he is doing 

high-energy physics research at 

Brookhaven National Laboratory on Long 

Island, NY. When he finds himself with 

free time, he usually rolls over and at

tempts to continue his dream-filled slum

ber. If this mythical "free time" is ever 

proven to exist, Bousquet would probably 

choose to play soccer or strum away on 

his guitar. 

Sara DeRosier is a second

year physics major who's 

only recently decided what 

she wants to do with her 

life. (And it changes every 

month, so check back.) 

Somehow, DeRosier has 

managed to incorporate 

interests in science and math with a long 

love for literature and writing. She also 

enjoys running and playing the piano, 

and while trying to fit everything into her 

schedule, she's developed an embarrass

ing addiction to coffee. 
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Melissa Eblen is a second

year graduate student in 

condensed matter 

physics. In addition to 

working on the Technolog, 

she volunteers at the 

Science Museum of Min

nesota, serves as Alum

nae Admissions Coordinator for Smith 

College, and plays clarinet in the St. Paul 

Police Band. If a genie were to appear and 

offer three wishes, Melissa would wish 

for more women in physics, fewer Repub

licans in Congress, and the physical man

ifestation of the theoretical concept 

known as "free time:' 

Tim Fister is a third-year 

physics student. Primarily 

his research centers on 

surface physics, notably 

epitaxy and giant magne

toresistance. Apart from 

school, Tim enjoys cards, 

mysteries, and eating (par

ticularly Southeast Asian cuisine}. Tim 

and his cat Lester agree that Chinatown is 

the best movie ever, followed closely by 

Braindead. 

Rachel Gratz, a chemical 

engineering sophomore, 

is from Oshkosh, Wiscon

sin. Rachel enjoys travel

ing-especially to warm 

places-playing tennis, 

rollerblading, and run

ning. When she's not busy 

with school, she likes to relax and hang 

out with friends. She joined the Technolog 

for something fun to do outside of 

school-and has found it to be very inter

esting. 

Katie ldziorek is a third

year student pursuing a 

B.S. degree in architecture. 

Some of her favorite 

things include summer

time, seventies music, and 

steaming cups of coffee. 

Strong coffee. Some day 

soon she hopes to spend a semester 

abroad studying in Spain or Italy. 

Nick Kellenberger is a 

chemical engineering 

sophomore. Much of his 

free time is spent-wait, 

he no longer has free 

time since he has entered 

upper division! After 

graduation, he really 

doesn't know what he wants to do, but 

some possibilities include graduate 

school, the professional world, or the 

Navy's nuclear program. 

Mike Mosher is a junior in 

mechanical engineering 

who is interested in ener

gy and the environment 

and ways in which these 

areas relate. He lists his 

most prized possession as 

his trusty old all-terrain 

bike. Mosher enjoys biking and his class

es. Mosher also likes to spend time 

working with the Technolog staff, volun

teering in the community, talking with 

people, and keeping up with current 

events. 

Mahi Palanisami is a me

chanical engineering sen

ior and spends time with 

the Formula SAE mem

bers at the University. 

She says the FSAE team 

members are friendly 

people but heeds the 

warnings about being a participant. She 

was cautioned, "If you're Claywell, 

you've got a bunch of pizza boxes in the 

refrigerator with threats on them that 

he'll break your knees if you touch 'em:' 
She doesn't use the FSAE refrigerator. 
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•••homas Friedman's recent speech at the University got us thinking 

about the potential power of the Internet. The World Wide Web has 

begun to shrink our world. It provides 

us the opportunity to visit sites we 

could not see in person and to learn about 

cultures we have not been exposed to before. 

However, the Internet currently tends to be

long to those who are fortunate enough to 

have easy access. Large segments of both 

the world population and the U.S. population 

remain on the sidelines as others go online. 

The potential of the Internet will only be real

ized when those with easy access represent 

the composition of the wider world. 

Although estimating the demographics of 

the Internet population is challenging, current 

numbers point to incredibly lopsided distri-

butions of Internet users. According to Com- Technolog editors Melissa Eblen 

puter Industry Almanac, the U.S. accounted and Mike Mosher. 

for about 33 percent of the more than 413 mil-

lion Internet users worldwide in 2000, although Americans constitute less than 

five percent of the world's population. The 15 countries with the highest levels 

of Internet usage are responsible for over 75 percent of Internet users world

wide. Absent from the top 15 are China and India, countries that together con

stitute over a third of the world's population. 

Even in the U.S., the Internet is not as ubiquitous as the media make it ap

pear. According to an August 2000 government report on the growing "digital 

divide;' Internet access was available in less than 50 percent of U.S. households. 

In rural areas, only 38 percent of households had access to the Internet. 

Among both blacks and Hispanics, only 23 percent of households had access 

to the Internet. Although these groups may have some Internet access through 

local libraries or schools, limited access prevents users from becoming full and 

active participants in the information-based economy and culture. The federal 

government has become concerned about the growing divide between those 

who have access to the best information technology and those who do not. A 

variety of federal programs are addressing aspects of the problem. 

The Internet is acclaimed for its ability to bring the world together, but peo

ple who lack access to it are being disconnected from opportunities for com

munication and learning. Only when the demographics of those who have 

easy access to the Internet mirror the population of the world at large will there 

be a truly "World Wide" Web. 

- The Editors 

of Minnesot~ is an equal· opportunity educator and 

efr1ployer.Thi~ pubH?atio~ is avail~ble in ~Jternate 
forrnats. upon request. Call 612.S24-9816. © 2001 

by the University ,of Minnesota Board qf Regents. 

All rights. reserved. 
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Excerpts from Thomas Friedman's speech encouraging globalization 

EDITOR'S NOTE: Pulitzer Prize-winning 

columnist for The New York Times and 

best-selling author of The Lexus and the 
Olive Tree, Thomas Friedman made an 

argument for globalization at the Presi

dent's Anniversary Tribute held February 

23 at Northrop Auditorium as part of the 

University's Sesquicentennial Celebration. 

Following are excerpts from Friedman's 

speech. 

BY THOMAS FRIEDMAN 

lobalization is not a 
trend. It's not a fad. It is 
the international system 
that has replaced the 

~~~~w Cold War system. And 
like the Cold War system, globalization 
has its own rules, logic, pressures, and 
incentives that will in due time affect 
everyone's country, everyone's compa
ny, and everyone's community, either 
directly or indirectly. And the best way, 
really, to understand the globalization 
system, I think, is to go back and 
quickly compare it with the Cold War 
system. 

The Cold War system was charac
terized by one overarching characteris
tic, and that was division. The world 
was a divided place and in that system 
all your threats and opportunities 
tended to flow from whom you were di
vided, whether you were a company, a 
country, or a community. And that sys
tem was symbolized by a single word, 
the Wall-the Berlin Wall. 

The globalization system is also 
characterized by one overarching fea
ture: integration. In this system, all 
your threats and opportunities as a 
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company, a country, or a culture tend 
to flow from who you're connected to. 
And it is symbolized by a single word, 
the Web-the World Wide Web. 

So basically, over the last 15 years 
or so, we've gone from a world of divi
sion and walls to a world of integra
tion and webs. In the Cold War, we in 
the United States reached for the hat
line, which is a symbol that we were all 
divided, but, thank God, at least two 
countries were in charge, the United 
States and the Soviet Union. And in 
globalization, we reach for the Inter
net, which is a symbol that we are all 
increasingly connected, and nobody is 
quite in charge anymore. So that 
was-in a tiny, tiny nutshell-the core 
thesis of the book. 

A few months ago, I went to Mani
la to visit the "love-bug university." To 
me, the "I love you" virus was a semi
nal political event for the age of glob
alization. The love-bug virus was to 
the age of globalization what the 
Cuban missile crisis was to the Cold 
War. It was an event that illustrated, 
on a global basis, our vulnerability. 
The Cuban missile crisis illustrated our 
vulnerability in a world divided be
tween two nuclear-arms superpowers, 
and the love bug illustrated our vul
nerability in a world connected, with 
nobody in charge. 

What are some of the things I've 
been reflecting on that have really 
struck me? Well, I would say the first 
thing that really strikes me more and 
more today about the age of globaliza
tion is what happens when we all in
creasingly know how each other lives, 
which of course is part of globaliza-

tion. And I believe if there is a single 
underestimated force in international 
relations today, an under-studied 
force, it is the political impact of what 
happens when we all start to know 
how each other lives, whether it is 
Americans increasingly aware of how 
their products are made or whether it 
is people in Sri Lanka or Brazil under
standing how politics is conducted in 
other countries. 

This really struck home to me 
[when] I was invited to Sri Lanka a 
year ago to take part in a development 
conference that brought together peo
ple, young entrepreneurs, and govern
ment officials from India, Pakistan, 
Nepal, Bhutan, Bangladesh, and Sri 
Lanka. There were about 500 of them 
there. And I was on a panel with [two 
other] people: Garrett Fitzgerald, the 
former prime minister of Ireland, and 
Jose Maria Figueres, the former presi
dent of Costa Rica, the youngest presi
dent in the world in his day. 

I did my thing, and Garrett Fitzger
ald did his, but Jose Maria was the star 
of the show . . . with [his] PowerPoint 
presentation about how he ... had got
ten Costa Rica up to speed, emphasiz
ing education, giving every high 
school kid in Costa Rica an email ad
dress, how he was able to attract glob
al companies like Intel to come to 
Costa Rica and set up factories and 
provide cutting-edge jobs. Well, the au
dience was "wowed" by Jose Maria, 
and when it came to question time, the 
first person to get up said, "Would you 
run for president in my country?" The 
third person to get up said, "I'll pay 
your salary if you'll run for president 



in my country." 
Now what is this about? As people 

start to know how each other lives, this 
[will be] a net democratizing force. 
That has certainly been my experi
ence. They start to ask, "Why do they 
have Jose Maria and I've got the per
son I've got?" I found this particularly 
acute among women in the developing 
world. They are the ones .. . breaking 
into ... the upper reaches of manage
ment and government in their coun
tries [for the first time], and just as they 
break at the top, they look around and 
they discover their country is run by a 
boob. And they say to themselves, 
"Why do we have this dictator, this 
person who doesn't get it, and they've 
got Jose Maria?" 

Now this force-what happens 
when we all start to know how each 
other lives-is an enormously powerful 

force. You ask the mollas in Iran today 
what happens when everyone knows 
how each other lives. You know, the 
great thing about democracy is that 
when you ask people what they think, 
they tell you. And the Iranians had an 
election a few years ago and people 
asked Iranians what they thought. 
Seventy-five percent of them said, "Ex
cuse me, but we'd like to be part of that 
conversation out there." So this force is 
working on the world everywhere 
today, and it is hugely, hugely impor
tant. 

I will give you another related ex
ample that I came across in my trav
els. 

I was in Egypt also last year and 
was introduced to the editor of a new 
Egyptian magazine called the Cairo 

Times. It's a monthly, publishes in Eng
lish and Arabic, and the publishers of 

1111lf there is a single un

derestimated force in inr'" 

ternational relations 

today, an under~studied 

force, it is the political 

impact of what happens 

when we aU start to 

know how each other 

lives.'' 

the Cairo Times wanted to get a license 
to publish in Egypt. They couldn't get a 
license, so they publish their journal in 
Nicosia, Cyprus, and then they import 
it once a month into Egypt. Well, when 
it's imported into Egypt, it has to go 
through the Egyptian censor. And the 
Egyptian censor slashes and burns 
anything that is critical of the regime. 
If you go to www.cairotimes.com 
today, what you will find is that on 
their web site they now publish in 
bright red letters everything the Egypt
ian censor takes out. They have an 
icon that's called "the forbidden file: 
see what the Egyptian censor didn't 
want you to read." 

Well, that's globalization too, and 
that is enormously empowering to 
these people-to get a voice in Egypt 
that they never would have had be
fore.® 
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BY MELISSA EBLEN 

Although evolutionary 

timescales in biology are 

on the order of hundreds 

of thousands of years, 

in the computer 

industry, evolution 

occurs at a frantic pacea 

Since the 1947 invention 

of the transistor, a 

building block of 

modern electronics, 

standard computers 

have been transformed 

from room-sized 

machines to ultra-slim 

notebooks in a matter of 

only 50 years. 
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~~~• omputers have become 
faster, smaller, and 
cheaper at an unthink
able pace. These devel

~~~ opments have largely re
sulted from scaling the transistor to 
smaller and smaller sizes. Each tran
sistor contains a channel that elec
trons must pass through as they make 
their way through a circuit. 

The flow of electrons across the 
channel can be controlled by a volt
age applied to the gate of the transis
tor. In order to speed up electron flow 
and reduce the energy required to 
cross the channel, computer archi
tects want to make transistor chan
nels as short as possible. 

In addition to increasing computer 
speed, shortening the channels allows 
transistors to be packed closer togeth
er on a chip. However, computer de
signers are quickly approaching a 
roadblock. The gap between the con
trol gate and the transistor channel is 
becoming so short that electrons will 
soon be able to cross the gap and 
move into the channel, thereby short
circuiting the basic transistor mecha
nism. This phenomenon, called quan
tum tunneling, is expected to 
fundamentally limit transistor size by 
2010. 

When quantum tunneling and 
other physical limitations take over, 
continued advancement in computer 
technology will require a revolution 
in how the machines are designed 

and built. The leaders of the revolu
tion are a diverse group of scientists 
working in the quickly developing 
field of nanoscience and nanotech
nology. 

Although research in this field 
takes many different directions, 
everyone involved "thinks small." 
The new Pentium 4 chip has 42 mil
lion transistors on a chip the size of a 
postage stamp. These transistors still 
haven't reached the fundamental 
physical size limits, which occur when 
the channel width reaches 25 
nanometers. 

To comprehend just how small the 
nanoscale is, consider nanotubes. 
These are carbon tubes about one 
nanometer in diameter that show 
promise as one-dimensional wires. If 
a line of nanotubes were stretched the 
250,000 miles between Earth and the 
moon at perigee and then loosely 
bunched together, the resulting bun
dle would be about the size of a poppy 
seed! 

Although electrical and computer 
engineers might not have a history of 
working at such small scales, biolo
gists and chemists have done so for 
years. After all, molecules and cells 
have nanodimensions. Hence, electri
cal engineers are teaming up with 
biochemists to explore these scientific 
frontiers together. Here at the Univer
sity, a unique interdisciplinary collab
oration supports and encourages pro
fessors and students to work together 



on cutting-edge nanotechnology re
search. Known by the acronym MON
ALISA (MOlecular Nanoscale AL
liance for Interdisciplinary Studies 
and Activities), this endeavor is the 
brainchild of electrical engineering 
professor Rick Kiehl. 

Kiehl came to appreciate the power 
of interdisciplinary scientific research 
during 20 years of working at various 
research centers, including Sandia 
National Laboratory, AT&T Bell Labo
ratories at Murray Hill, IBM's T.J. Wat
son Research Center, and Fujitsu Lab
oratories in Japan. In these research 
centers, scientists align themselves ac
cording to their research goals and 
not according to their backgrounds. 

"[In research centers] you are there 
with people of all different back
grounds, and you don't know what 
their degree is in. You don't think 
about it, and sometimes you are sur
prised," recalls Kiehl. 

Unlike academia, where professors 
of different backgrounds have offices 
in separate buildings, researchers nat
urally collaborate with one other at 
the research centers. 

"You have the ability to sponta
neously bump shoulders with some
one at a lunch table. As you talk 
about your interests, you d~velop new 
ideas and directions," says Kiehl. 

"The University isn't like that. I see 
those barriers more, having been in a 
research center environment." MON
ALISA is Kiehl's attempt to break 

those departmental barriers. 
When looking for academic posi

tions, Kiehl tried to find universities 
that would welcome the interdiscipli
nary research program required by 
nanotechnology. During his visits, he 
noted whether each institution had a 
number of big re
search groups focused 
on narrow topics or 
more collaborations 
and interdepartmen
tal centers. "Minneso
ta was a place that 
seemed interested in 
interdepartmental ef
forts," says Kiehl. 

interdisciplinary things hard to swal
low," he says. "They are afraid that 
the individual department will lose 
students or resources." However, 
Kiehl's work in developing MONAL
ISA has only strengthened the re
sources available to all the depart-

ments involved. 

He has put togeth
er an interdisciplinary 
research group that 
includes students from 
physics, materials sci
ence, and electrical 
engineering. Together 
with chemistry profes
sor Tom Hoye, he 
funds the work of a 

Professor Rick Kiehl proposed 

MONAUSA to help build interde-

MONALISA moved 
from idea to reality as 
a result of the Min
nesota Nanotechnolo
gy Summit. Held on 
campus in March 
2000, this one-day 
event featured nation
al speakers and at
tracted people from 
academia, govern
ment, business, and 
the general public. 
Kiehl was on the or
ganizing committee. 

"[In part, the sum
mit] came from Presi
dent Yudof's desire to 

partmental nanotechnology re-

search opportunities. 
create momentum in 
the direction of 

nano[technology], but we didn't have 
the critical mass or the mechanism 

chemistry student. In 
addition, the postdoctoral researcher 
who works with Kiehl has a chemistry 
background. 

When he was establishing himself 
in Minnesota in spring 1999, Kiehl 
was pleased to find the chair of the 
electrical engineering department 
supportive of his proposed collabora
tions. 

"Too often, department heads find 

for collaboration," recalls Kiehl. 
MONALISA was the answer. The 

collaboration consists of about a 
dozen faculty members from electrical 
engineering, mechanical engineering, 
chemical engineering and materials 
science, chemistry, physics, genetics, 
cell biology and development, and 
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One example of the interdisciplinary efforts in nanotechnology is the use of DNA scaffolding 

to assemble nanocompommts into circuits using selective binding. 

pharmaceutics. 
Programs supported by MONAL

ISA are aimed at increasing interdisci
plinary work. During fall semester, 
the alliance hosted weekly seminars 
given by University professors about 
aspects of their research that could 
benefit from or advance develop
ments in nanotechnology. 

This semester, MONALISA is host
ing a series of three or four seminars 
by national nanotechnology experts, 
and this fall a mini-symposium on 
nanoscience and nanotechnology will 
involve lectures and lab tours, with 
the hope of attracting industry inter
est. 

The alliance also includes funding 
to support a floating research assist
antship for a graduate student whose 
research bridges departments. Funds 
are also available for some lab fees 
and supplies associated with collabo
rative research projects between facul
ty and students in different depart
ments. 

One example of such an interde
partmental research effort is Kiehl's 
own work with chemistry professor 
Karin Musier-Forsyth and Ned See
man, a professor at New York Univer-
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sity. Together the trio is working on 
using DNA scaffolding to assemble 
nanocomponents. 

DNA consists of four nucleotide 
bases that bind selectively: adenine, 
cytosine, guanine, and thymine. Ade
nine binds only with thymine and cy
tosine binds only with guanine. If 
nanocomponents were attached to an 
appropriate DNA strand, as that 
strand binds with a complementary 
strand, it will bring the associated 
nanocomponents together in an elec
trical circuit. 

In addition to nanoscale fabrica
tion techniques, Kiehl is also interest
ed in nanodevices. One possible tech
nology would replace current 
transistors with single-electron de
vices. These devices are single quan
tum dots that allow only one electron 
to move onto or off of the active area. 

Kiehl is studying a new method of 
logic for these devices called tunnel
ing phase logic (TPL). In current cir
cuits, information is coded by the con
figuration of charge on a circuit 
element. In TPL, information is coded 
in the phase between an AC reference 
signal and oscillations of electrons 
tunneling through the single electron 

device. With chemistry professor Tom 
Hoye, Kiehl is working to find a mo
lecular counterpart to TPL. 

Kiehl also collaborates with Profes
sor Leon Chua of the University of 
California at Berkeley. Their research 
aims to implement nanotechnology 
in a large-scale architecture using cel
lular nonlinear networks. These net
works process information by per
forming operations on spatial input 
patterns rather than on individual 
bits of information. This type of infor
mation processing is similar to that 
believed to occur in certain parts of 
the brain. 

The variety of collaborations 
might lead one to wonder how Kiehl 
is able to keep up with such a diverse 
array of projects. He places great 
value on researching a wide range of 
topics, and he feels such diversity is 
necessary if nanotechnology is going 
to become technologically feasible. 

"My research has three levels: de
vices, fabrication, and the circuit and 
systems level," says Kiehl. "There are 
people who do research at just one 
level, without much idea about the 
other two. But if you know how to 
make a device, but you don't know 
how to use it in a powerful way, then 
it isn't going to be worth much. My re
search is a broad umbrella that covers 
a variety of things, and I try to think 
about all levels at the same time." 

If nanotechnology is going to be 
successful, it will have to include a 
complete reworking of devices, mate
rials, and processes. MONALISA's in
tegrated approach to research is help
ing to ensure that University faculty 
are constantly pushing all aspects of 
the expanding frontier associated 
with nanotechnology. 

"I think what comes next will be a 
big jump and a paradigm shift," spec
ulates Kiehl. "Everyone uses that 
phrase 'paradigm,' but this is a big 
change. Everything changes together 
with nanotechnology: the device, the 
fabrication and the circuit technolo
gy. I think it will be revolutionary 
rather than evolutionary." e 

FQR MORE INFORMATION see 
www.ece.umn.edu/groups/monalisa 
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ubbard Broadcasting 
Inc recently donated $5 
million to the astrono
my department for ac
cess to the Large Binocu

lar Telescope (LBT) currently under 
construction at. Mount Graham Inter
national Observatory in southeastern 
Arizona. Access to the world's most 
powerful· telescope should keep the 
University at the forefront of astro
physics. 

With the Hubbard donation, the 
University has a five percent stake in 
the· LBT. The contribution guarantees 
faculty and. student access to the tele
scope that may answer some of the 
most burning questions in science. 

The LBT is one of a new breed of 
ground-based telescopes that exceed 
the capabilities of the Hubble Space 
Telescope (HST) while costing less to 
build and maintain. Advances in com
puters·· and sensors have allowed 
ground· telescopes to overcome atmos
pheric blurring, the effect which previ
ously limitedtheir resolutions. 

HST 

LBT beam combiner 

The lBT sits nestled among the pines at Arizona's Mount Graham International Observatory. 

Inside the $88.8 million LBT will be 
two primary, parabolic mirrors, each 
weighing 20 tons and measuring 8.4 
meters in diameter. It will boast a spa
tial resolution 10 times sharper and a 
collecting area 25 times greater than 
the HST. 

Researchers will use the LBT to 
study the evolution of galaxies. Al
though previous telescopes attempted 
to measure the expansion of the uni
verse as a whole, the LBT will examine 
the mass distribution of galaxies in the 
early stages of development. This in
formation may help solve the beguil-

Spiral Galaxy NGC 4535 as viewed by the 

ground-based seeing limited telescope 

(upper left), the Hubble Space Telescope 

(upper right), and the lBT (lower right). 

ing "missing mass" problem: astro
nomical calculations suggest that the 
mass of the universe is greater than the 
mass observed using telescopes. 

In addition, the LBT's increased res
olution will add range to planet obser
vations. In fact, the LBT will be able to 
view Jupiter-sized planets in the near
est 50 star systems. The improved 
scope of the LBT may lead to the dis
covery of the first planet capable of 
sustaining life outside our solar sys
tem. e 

FOR MORE INFORMATION see 
medusa.as.arizona.edu/lbtwww/ 
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BY SARA DEROSIER 

AND MEliSSA EBlEN 

4ililil!ili!~Ei!!~Whe world is shrinking. 
Technology now allows us 
to fly easily to distant 
countries and to share 
ideas via the Internet. 

Ironically, although technological ad
vances fueled the era of globalization, 
until recently IT students didn't take 
advantage of academic opportunities, 
abroad. 

During the 1996-97 school year, 
only 12 IT students studied abroad. Of 
those, only three took course work per
taining to their major. This year, more 
than 90 IT students will study abroad. 
This increase is the result of a collabo
ration between the University's Global 
Campus office and IT that identified 
study abroad opportunities appropri
ate for science and engineering stu
dents. 

Study abroad programs offer a 
number of advantages that are unique 
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to IT students. "Science is an interna
tional endeavor," notes chemistry pro
fessor Gary Gray. "Students who study 
abroad can make valuable contacts, 
study unique areas in chemistry that 
the University doesn't offer, gain cul
tural experience, and see how other 
countries approach scientific inquiry." 

According to Michelle Cumming of 
the Global Campus office, study 
abroad can also strengthen a student's 
resume because the global economy 
has created a need for employees who 
can communicate across cultures. 

"One thing we're hearing from in
dustry is that they want their entry
level engineers to have had interna
tional experience," says Cumming. 

Nina Petrovic, a mechanical engi
neering student who studied at the 
University of Melbourne in Australia 
this fall, admits her experience has 
made her consider working abroad. 

Computer science graduate Aaron Home 

showcases souvenirs from his studies in 

Japan. 

r 
Mechanical engineering student Mike 

Olson appreciates the vista overlooking 

Wineglass Bay in Tasmania. 

"Traveling to a different country and 
meeting people from all around the 
world just makes you want to travel 
even more," she says. 

Many IT students avoid studying 
abroad because of the preparation it 
takes. Students can ease their planning 
burden by visiting the Global Campus 
web site, which lists majors universities with 
appropriate programs for various majors. 

One opportunity available to any 
IT student is the exchange program 
with Pohang University of Science and 
Technology (POSTECH) in Korea, one 
of Asia's premier science and engineer
ing institutions. In addition to taking 
classes, undergraduates can also con
duct research with faculty members 
there. 



weren't breaded at 
all; in fact, you 
could still see the 
eyes. But the kids 
were eating them 
just as if they were 
corndogs at the 
Minnesota State 
Fair." 

Cultural differ
ences also turn up 
in the classroom. 
Class schedules at 
foreign universities 
differ from those at 

allows you to concentrate your reading 
in one area you're really interested in, 
but you can't compare notes very easi
ly with the other students that way." 

Students who want to study abroad 
but are unable to commit an entire se
mester can take advantage of short
term, faculty-led programs. 

During the May 2001 Intersession, 
the mechanical engineering depart
ment is offering a four-credit study 
abroad opportunity called "New Prod
uct Design and Development in the 
U.S. and Europe." 

Mechanical engineering graduate Aaron Reed studied in lancaster. American universi-
Students will take a course in 

"Mechatronics" at Zurich University of 
Applied Science in Switzerland and 
take field trips across Switzerland and 
southern Germany. They'll also partic
ipate in an overnight alpine hike. 

Some IT students-like mechanical 
engineering senior Michael Olson
choose not to study in their major 
while abroad. 

"I decided to take a vacation from 
engineering," says Olson, who spent 
fall semester at the University of Mel
bourne. Instead he took courses in 
Australian history and culture as well 
as a basic electrical engineering 
course. 

"Education is so much bigger than 
just your field," adds Meredith Mor
mann, a recent civil engineering grad
uate. "I studied French and Arabic in 
Tunisia, and I hope that will be useful 
someday if I work with an internation
al firm." 

Whether studying engineering or 
liberal arts, some of the most valuable 
education abroad occurs outside the 
classroom. 

Aaron Horne, a computer science 
graduate, got a firsthand look at 
Japanese corporate culture during an 
internship with a computer graphics 
development firm while studying 
abroad in Tokyo. In Japan, where most 
workers spend their entire career with 
a single company, little effort is made 
to welcome new hires. 

"It's really a most interesting thing, 
the way they ignore new people [in the 
Japanese business world]," notes 
Horne. "The new person is supposed to 
figure out how to fit in. Sometimes you 
just have to try different things and see 
what works." 

Horne also recalls his experience 
visiting a Japanese shrine. "There were 
vendors selling fish-on-a-stick. The fish 

ties. At the University 
of Melbourne, Petrovic's and Olson's 
classes only met once a week, requir
ing much more work outside of class. 

Aaron Reed, a 1999 mechanical en
gineering graduate who studied at the 
University of Lancaster, found that the 
course structure was more flexible and 
independent. 

"At Lancaster," Reed notes, "we had 
a small seminar once every two weeks 
with the professor. There wasn't just an 
assigned textbook but a reading list to 
choose from. That meant that in the 
seminar, often everyone had read 
something different. The British system 

Regardless of the trip's length, study 
abroad provides IT students an incred
ible opportunity to explore the world 
they will be engineering. 

"The experience will change you," 
says Petrovic. "I guarantee it." ® 

This article contains material originally 
published in Inventing Tomorrow. 

FOR MORE INFORMATION see 
www.umabroad.umn.edu/gcPrograms/Ma
jorl nfo/IT. htm I 

Mechanical engineering student Nina Petrovic takes control of the helm as she surveys the 

aquamarine waters off the Australian coast. 
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.. If you are good with numbers, the thinS(ing goes, you can't be 

good with words:· writes author and Star Tribune columnist Stephen 

Wilbers in Keys to Great Writing. "The ,technically-minded-people-

can't-be-writers myth' can serve as a convenient excuse for 

inattention and lacl( of effort:• 

BY FlORENCIA AGOTE 

I
T students-like many professional 
scientists and engineers-carry a 
reputation as poor writers. Because 

communication skills are so important 
in today's workplace, the University of
fers free in-person and online writing 
assistance to all University students. 

Two walk-in writing centers-the 
Student Writing Center and the Gener
al College Writing Center-serve stu
dents on campus. 

During walk-in sessions, tutors 
work with students to identify weak
nesses in their writing and ensure that 
their text is appropriate for the assign
ment. Tutors also email instructors to 

il 

let them know that a student visited 
the center to work on an assignment, 
making them aware that the student is 
working hard to improve his or her 
writing. 

The Student Writing Center 
(SWC)-located in 306B Lind Hall
operates with eight graduate assistants 
who also teach writing courses, three 
professionals who specialize in assist
ing students for whom English is a sec
ond language, and two peer writing 
consultants. The atmosphere is profes
sional, and writing assistance is avail
able for introductory through ad
vanced courses. The SWC-open 
Monday through Thursday from 9 
a.m. to 4 p.m. and on Fridays from 9 



An IT student checks out the Online Writing Center. 

a.m. to 2 p.m.-logged 2,289 visits during fall semester. 
Sarah Chillo, an English major, visited the SWC for the first 

time in October. 
"I found out about the center through my instructor. I came 

to get help with the organization of a paper, and I got great help 
here," she says. 

The General College Writing Center (GCWC) also offers writ
ing assistance to all University students. This walk-in center is 
primarily staffed by undergraduate consultants and has an in
formal atmosphere. 

According to coordinator Debra Hartley, English is a second 
language for most of the GCWC's visitors. 

"We don't keep statistics on nationality, but about 70 percent 
of the people we tutor do not have English as their native lan
guage," she says. "We notice that non-native English speakers 
are more aware of the need to work on their writing." 

Located in 11 Appleby Hall, the GCWC is open between 9 
a.m. and 4 p.m. Monday through Thursday and from 9 a.m. to 
3 p.m. on Friday. Students may also sign up for appointments, 
which last about 20 or 30 minutes. GCWC helps approximate
ly 100 students per week. The center also handles questions 
about writing via email sent to writers@tc.umn.edu. 

Students who prefer to seek online help will find it at the 
rhetoric department's Online Writing Center (OWC). At the 
owe (www.agricola.umn.edu/owc/), students can deposit drafts 
in a virtual drop box. Tutors will read and return uploaded pa
pers within 48 to 72 hours. The site will offer a new design and 
expanded services at the end of spring semester. 

The way University students learn to write changed dramat
ically two years ago. Before then, professors in General College 
and in the departments of English and rhetoric taught writing 
courses for every undergraduate student on campus. In 1999, 

WRITING continues on page 14 

We recently spoke with Assistant Pr<>fess<lr lWe«:b4nh 

man Breuch of the Department otRhet~>ri(:,,c'OQI:di 

es are offered in a particular year.Thre~ o 
es are 1000-level courses (including the i 

physics course), and the rest are 3000-

What makes a course "writin~Hrot~~~iv,~,?~~ 
The University requirements for writing~in,enshre 

are outlined on the Center for lnterdisciplin 

Writing web site (see address below). They h1cl 

mum of 10-15 pages of writing assigned in the 

(exluding exams); at least one opportunity f!Qr 

revise their writing (by receiving feedbackeith~M 

structor or from peers regarding theirVIfr,iti~~!':f~ti 

be integrated into overall grade calculations ~o,r the 

What are the writing-intensive re~qt~Ur,~~muermt~·: fc),; 

students? 

addition to their required composit~c:)n coull'~'; 

four courses, two must be at the 3000-level'oo<a 

within a student's major. The idea is th~t ~II 

University require students to tal<e a writingo~o 

How might IT professors mn1tei;sralt$w!ri1:itrngl,ili11lO 

currica.dum? 

objectives, assignments, and ac1tivitleis. ""''!'""' ... ""''f'")"~,~,..,. ... , 

jectives should include an objective 
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lot wH~ing should reflect these objectives, but 

rllc~ors explain these assignments in con

rthanjust describing it as a "paper." For ex-

',could i)e a feasibility report, an analytical 

I, or ll11etter. Activities can also be integrated 

~ive cqurse through revision activities or 

hops!The Department of Rhetoric helps in

rhigjndividual consultations to faculty, 

~:m ~ornrnunication topics, and training for 

nts.,J have worked in the past with physics 

qation criteria and grading methods for 

g-intensive physics courses. 

~~.il' ofreql!.l!ired· writing-intensive courses 

IJ'·'shl!den~s to develop skin levels appro-

ltquestion because writing requirements 

ri«::ed with .core curriculum. More writing re

Qot. ~em~de at the expense of other curricu

a pr,ogram.lt is important to consider the 

'':\1\fri~~ng-intensive requirement at the Uni

is. that students will continue to learn about 

~y tfibk( classes in their own major programs 

wr,i~ing, Generally, I think the University's 

~~tis' sound, and it is consistent for all pro-

\l!f~ys. (besides writing) can IT students 

riication ability-there are also areas such as 

t:mication.Many of the faculty I have 

element of visual communication (for example, 
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g students to use AutoCad drawings in 

$);These Jorms of communication are im

IJB')icaiting scientific and technical knowl

encoul::~ge instructors to also explore 

g,;these skills into their curriculum. ~ 
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however, every University department became responsible for 
integrating writing-intensive courses into the curriculum for 
each major. As a result, courses like introductory physics are 
now writing-intensive. 

IT students aren't the only ones who need assistance. The 
professors who teach writing-intensive courses often need 
help as well. 

Lee-Ann Kastman Breuch, an assistant professor of rheto
ric and coordinator of writing intensive programs, has helped 
a number of IT professors develop writing-intensive courses. 

"Some of the assistance we offer includes help in designing 
writing-intensive courses, sharing methods for evaluating 
writing-intensive assignments, and providing short lessons on 
communication topics in writing-intensive classes," she says. 

Helping professors improve the quality of their writing-in
tensive courses will help students become better writers, says 
Kastman Breuch. The Writing-Intensive Program works close
ly with the owe to develop and improve services. ® 

FOR MORE INFORMATION see www.agricola.umn.edu/owc/ 

and improve 
people's lives, 

in Maple Grove, 
Minnt~so1ta since 1971. 
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BY FlORENCIA AGOTE 

I
n the heart of downtown Min
neapolis, a part of the public li
brary brings the universe down to 

Earth. The Minneapolis Planetarium, 
located within the library, is the perfect 
place to meet the celestial bodies that 
shine and sparkle over our heads. 
Guests at the planetarium embark on 
an intimate voyage through planets, 
stars, black holes, and galaxies. My 
journey was a memorable one. 

Outside it was Sunday afternoon, 
but inside it was nightfall, and stars 
and planets were emerging with the 
onset of darkness. At the center of the 
room sits the Spitz dodecahedron that 
recreates the night skies. 

Kakia Johnson, who began working 
at the planetarium after her first visit 
there, introduced us to the night sky. I 
heard an insightful explanation of dif
ferent telescopes, the life of stars, and 
the characteristics of the planets and 
our closest star, the sun. Learning how 

li I 
ns 

to identify stars and constella
tions, like the North Star, the Big 
Dipper, and the Small Dipper, 
fascinates me. The planetarium 
makes visitors realize that some
thing wonderful-even magi
cal-is happening above our 
heads every day. Because of our 
busy lives, we don't find time to 
look at the wonders of the uni
verse. 

The planetarium has been 
introducing people to the won
ders of the cosmos for many 
years, and its history has always 
been linked to that of the li-

The Spitz dodecahedron, casually referred to by plan

etarium employees as "the instrument," recreates a 

night sky sans city lights for starstruck viewers. 

brary. In 1951, the Minneapolis 
Public Library's science museum pur
chased a Spitz planetarium projector 
for $1,500. It was installed in a room of 
the old library at lOth Street and Hen
nepin Avenue. The planetarium itself 
didn't open until 1961, when the li
brary moved to its present location. 

When the library suspended its sup
port of the planetarium in 1980, the 

The golden dome crowning the Minneapolis Public library currently houses the planetarium. 

Science Museum of Minnesota (SMM) 
assumed operation, but that arrange
ment didn't last long. Two years later, 
the SMM suspended operation. With 
the future of the planetarium in doubt, 
a small group of intrepid library advo
cates named themselves the Friends of 
the Minneapolis Public Library. They 
joined forces to help ensure the growth 
and preservation of the library as well 
as the planetarium. 

The future of the planetarium looks 
promising. Last year, the state allocat
ed $1 million to plan a new planetari
um, and voters passed a referendum to 
fund its construction as part of a new 
downtown library. Although plans are 
still being finalized, library officials 
say the new facility will have better 
seating and updated equipment. 

But you need not wait for the new 
facility to discover the magic that lies 
over our heads every night. Check out 
the Minneapolis Planetarium. Admis
sion is $4.50 for adults and $3.00 for 
children under 12. e 

FOR MORE INFORMATION see 
www.mplanetarium.org 
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Formul car team enjoys race preparations a li le too much 

BY MAHI PAlANISAMI 

While designing and 

building an open-wheel, 

single-seat race car for 

the annual Formula 

Society of Automotive 

Engineers (FSAE) 

competition in May, the 

University's Formula SAE 

team develops its own 

unique language and 

legends. 
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idden away on the top floor 
of the Mechanical Engineer
ing Building, a flock of pri-

marily male Midwestern engineering 
students painstakingly constructs a 
race car. The team puts in hours each 
day practicing expletives in the ME 
computer lab while designing and 
drawing car parts, cussing in the stu-

Adam "Wiz" Nordell bores a hole in the top 

of the rear uprights. 

dent machine shop while making the 
parts, and tossing out more invectives 
at the stubborn engine they have cod
dled until the wee hours of the morn
ing. 

It's 11:00 Saturday night. The 
buzzing of an arc welder, the rattling 
of a drill press, the screeching of 
sanders, and the occasional "Get that 
thing the *#@! away from me!" rever
berate through the hall. Colored wires 
spring from the engine and the accom
panying dynamometer like the en
trails of fresh roadkill. 

"Are you getting a reading?" some
one asks. 

"Yes," comes a reply. The oscillo
scope flashes sine waves indicating 
that the bolt on the camshaft pulley 
has passed the sensor. The day has al
ready included more than 10 hours of 
pounding minds, fidgeting machines, 
salty talk, and progress. 

Duct tape and a pillow prevent the 
"crack pipe" attached to the engine 
from fracturing the skull of a team 
member who stands up too quickly. 
The team can't afford to worry about 
brain damage when the competition is 
quickly approaching. 



Kris Koenig, Erik Carlson, and Mark Claywell discuss construction specifics in the workshop. 

As it anticipates the contest, the 
team also recalls memories of past dra
mas. Days before last year's competi
tion, Erik Carlson nearly became a eu
nuch as he lay underneath the car 
working on the oil system. 

Sophomore Donald Horkheimer 
heard the story secondhand: "What 

I've heard is that Kate [Anderson], one 
of our team, had dropped a wrench on 
him. But now Jon [Kess] says she 
stepped on him. I wouldn't think she 
would be that clumsy to walk on him. 
I would think you'd trip over him be
fore you stepped on his 'nads," he re
calls, rolling his eyes. Carlson is now 

fully recovered and finishing the frame 
of this year's car. 

Team members will spend a com
bined 12,000 hours on one car. Howev
er, many of these hours will be spent 
eating and not working. Drinks, cook
ies, and potato chips go hand in hand 
with pulley drawings and steel pipes. 
Determination and food fuel this "ma
chine." 

After returning from dinner with 
the team, Joe Schumacher, a senior ac
customed to working all hours of the 
night, remarks, "I would say the 
strength of the team is resourcefulness. 
We have gone through so much, and 
we have to keep going." 

It's 4:00 a.m. Is that the sound of a 
running engine? No, it's Mark Clay
well snoring for a bit before getting 
back to work. "I can sleep later," he 
says. "There's work to do." e 

FOR MORE INFORMATION see 
www.tc.umn.edu/-sae/ 

MINNESOTA TECHNOLOG S P R I N G 2 0 0 1 1 7 



1 enage scientists show their stuff 

BY MIKE MOSHER 

What annual get-together 

recognizes the creative efforts 

and scientific discoveries 

of junior high and senior high 

school students? 

It's the science fair! 

&ii!lil~~he University Fieldhouse 
recently played host to the 
Sixty-third Annual Twin 
Cities Regional Science 
Fair (TCRSF). The fair oc

curred on Friday and Saturday, Febru
ary 23 and 24, as part of the Universi
ty's inaugural Founder's Week 
celebration. 

A wintry blizzard hit the Twin 
Cities late Friday afternoon, causing 
slippery roads, but students from 
across the area made their way 
through the elements to present their 
scientific findings. Since most local 
schools encouraged participating stu-
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Clusters of booths display science fair projects in the fieldhouse. 

dents to leave school early and some 
provided transportation, nearly all 
projects were off the snowy streets and 
inside the fieldhouse by the time judg
ing began. 

Using scientific methods, students 
develop science fair projects to learn 
about topics of interest to them. Stu
dents then have the opportunity to 
present their projects, receive feed-

back, and be judged alongside other 
projects at their schools. The most 
outstanding projects then proceed to 
higher level competitions. 

This year more than 400 junior 
and senior high school students pre
sented projects at the TCRSF. The proj
ects were displayed for the public on 
Saturday morning. After judging each 
project on Friday, officials recognized 

University president Mark:Yudof addressed the students, congratulating them on their achiev

ments and encouraging them to continue their education beyond high school. 



Melissa Fuhrman's project involved an ex

periment to determine the most efficient 

shapes and materials for a sail. 

the most outstanding projects in an 
awards ceremony on Saturday afternoon. 

Melissa Fuhrman, a high school 
student and presenter at the fair, 
showed great resourcefulness in her 
project that investigated the most effi
cient sail design for a sailboat. She 
tested different sail materials and 
shapes, using a model sailboat she 
adapted for the project and a set of 
sails she created. She used a hair 
dryer to generate steady gales of wind 
for the experiment. 

"I had the wind going in at differ
ent angles and tested the sails to see if 
there was an effect on the wind 
angle," says Fuhrman. In her study, 
"Bermudan" -shaped sails made of 
nylon performed best overall. 

For Furman, the testing process it
self was as compelling as the final re
sults. "It's really been interesting to 
test my ideas and to see new things 
along the way," she says. 

Derek Hanson, another partici
pant, tested how people's blood-sugar 
levels are affected by exercise. 

The experiment was "simple to do, 
but hard to set up," says Hanson. "I 
had the equipment but I needed to set 

Derek Hanson investigated the difference 

between the effects of exercise on blood

sugar levels of diabetics and non-diabetics. 

up the experiment to make sense." 
Using equipment designed to test 

blood-sugar levels, Hanson studied 
how exercising after eating simple 
and complex sugars affected blood
sugar levels in diabetics and nondia
betics. 

Hanson hopes his project will help 
people make healthy nutrition and 
exercise decisions. 

Fuhrman, Hanson, and other sci
ence fair participants were encour
aged by their experiences. Science fair 
projects can open students' minds to 
the power of their own creativity and 
demonstrate how scientific explo
ration can change the world. 

When asked to comment on a ca
reer in science, Fuhrman responds en
thusiastically. "I've really kind of 
been looking at science," she says. 

"I've always been looking at a 
medical career," adds Hanson. "This 
[project] kind of went with that." 

Corporate sponsors like 3M, Al
liant Techsystems, Intel, and 
Medtronic joined with Scientific Ameri

can and several government agencies 
to offer congratulations and prizes to 
some of the top projects during the 

NJI Science fair projects 

can open students' 

minds to the power of 

their own creativity and 

demonstrate how sciena 

tific exploration can 

change the world. ee 

award ceremony that followed the 
fair. 

At the ceremony, University presi
dent Mark Yudof took a moment to 
tell the bright young scientists about 
the importance of science to the fu
ture of the state and to present an 
award on behalf of the University to 
the best educational project. Yudof 
also jokingly told the junior high 
school participants to look into the 
University's pre-admission program 
for promising scientists. 

Forty senior high school students 
from the Twin Cities region were se
lected to compete at the state science 
fair this year. 

Consider making the trip to the 
Minnesota Academy of Science State 
Fair from April 20 to April 22 in 
Rochester to see some of the state's 
best and brightest young scientists 
present their projects. e 

FOR MORE INFORMATION see 
www.tcrsf.org/ 
www.mnacadsci.org/ 
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An exciting discovery suggesting the validity of supersymmetry has particle 

physicists questioning one of the disciplineas longest ... held theories 

BY MEliSSA EBlEN 

he Standard Model is a theory de
veloped by particle physicists to 
classify the fundamental subatomic 

particles and their interactions. For over 30 
years, the Standard Model has withstood 
many experimental tests. 

In February, scientists at Brookhaven 
National Laboratory (BNL) announced ex
perimental results that directly challenge 
the Standard Model. Many theorists be
lieve the Standard Model is structurally too 
complex to be an accurate reflection of na
ture's most fundamental level. As a result, 
they have been developing a more unified 
and elegant theory known as supersym
metry. 

According to this theory, each known 
particle has a companion particle that is 
fairly massive for the subatomic scale. 
These companion particles interact weakly 
with ordinary matter, making them diffi
cult to detect directly. 

The BNL project, called the muon g-2 
collaboration, may contain clues about 
supersymmetry The collaboration involves 

The g-2 muon storage ring at Brookhaven National laboratory. 

11 institutions, including the University. 
Muons, which are among the subatom

ic particles included in the Standard 
Model, have a characteristic known as 
spin. At BNL, muons are produced by a 
particle accelerator and injected into a 
powerful magnetic field produced by the 
world's largest superconducting magnet. 
The experiment then measures how the 
spin of the muons precess in a magnetic 
field. 

Although the muons may seem to be 
traveling through space, affected only by 
the magnetic field, that is not the whole 
story. "Virtual particles," which by quan
tum mechanics can exist over very short 
timescales, can interact with the muons 
and change the precession of a muon ever 
so slightly. Evidence of such deviations in 
the muon precession may provide support 
for supersymmetry. 

The BNL experiment measured the 
anomalous magnetic moment (g-2) values 
of muons-the effects of magnetic field on 
their spin. Using the Standard Model, 
physicists have calculated g-2 values with 
great precision, and previous experimen-

tal measurements have agreed with this 
calculated value. However, the BNL re
sults, which were more precise than previ
ous experimental measurements, deviated 
from Standard Model predictions. 

Physics professor Priscilla Cushman, 
who leads the University's team, notes that 
the precision of these measurements was 
"similar to determining the distance be
tween New York and Los Angeles to the 
nearest half-inch." With such a high de
gree of precision, the new experimental re
sults differ from the calculated value by a 
statistically significant amount. 

"The Standard Model is a very success
ful but incomplete theory," says Cushman. 
"There must be a more complete theory, of 
which the model is just an approximation. 
We cannot begin to probe the limits of this 
approximation until we see where it goes 
wrong." 

Now that particle physicists have found 
where differences between experiment and 
theory exist, they can begin to think about 
physics beyond the Standard Model.~ 



WHAT MAKES PH.1SICISTS 
DO CARTWHEELS? 
Editor's note: We asked Ben Bousquet, a University physics gradu
ate student who is spending the semester at Brookhaven National 
Lab working on the g-2 experiment, to send us a letter about par
ticipating in a newsworthy science project. 

BV BEN BOUSQUET 

I 
magine that you're trapped in a physics lecture helpless
ly watching your professor derive a formula. Upon com
pletion, he leaps up, does three cartwheels, and gives 

high-fives to nearby students. I bet this seems unlikely. In 
fact, when was the last time you saw your professor so 
much as raise an eyebrow during class? Surely, there must 
be something that gets physicists excited. As a member of 
the muon g-2 collaboration, I had the opportunity to find 
out what that is. 

The goal of our experiment is to measure precisely the 
magnetic moment of the muon. A muon is a particle similar 
to an electron but about 200 times heavier. Its magnetic mo
ment determines how it will behave in a magnetic field. The 
Standard. Model of. particle physics, the most widely accept
ed theory of how all .observed particles are related, provides 
a theoretical value of the magnetic moment of the muon. In 
February, our collab«nation annou.nced that its value meas
ured from 19$9 data differed significantly from the. predicted 

Howard R. Green Company is currently 
expanding our transportation consulting 
services business with a goal of becoming the 
transportation consultant of choice in the 
geographic locations we serve. With 250 
employees located in offices in Iowa, 
Minnesota, and South Dakota, we pride 
ourselves on offering a flexible and outcome
oriented work environment and a superb 
benefits package. We currently have 
opportunities in our Cedar Rapids and Des 
Moines Iowa, and St. Paul, Minnesota offices 
for transportation planners, transportation 
engineers, and traffic engineers who have 
less than seven years of experience. A 
Bachelors Degree in your respective field is 
required, however, a Masters Degree is 
desirable. 

Transportation Planner 
Some of the typical projects may involve corridor 
studies, EISs, access management plans, travel 
demand modeling, impact studies, ITS planning, 
safety studies, transportation policy analysis, and 
transportation research. 

Traffic Engineer 
Work involves traffic studies, traffic signal designs, 
interchange and intersection functional design 
studies, safety studies, hazard elimination studies, 
communication system design, ITS development 
and design, and transportation research. An EIT or 
of the ability to obtain an EIT in Minnesota or Iowa 
and traffic engineering experience is required. 

Highway Design 
The person in this position will work on large-scale, 
rural and urban highway design projects, as part of a 
design team, collaborating with a wide variety of 
related professionals (environmental investigators, 
surveyors, planners, etc.). 

Howard R. Green Company 

Loram Maintenance of the Way, Inc. 
3900 Arrowhead Drive 
Hamel, MN 55340 USA 

_"Interfaced with vendors mfg. reps" 
"Worked hand-inhand with engineers" 
"Created real designs for actual equipment" 
"Challenged to think and solve problems" 
"Exposed to many areas of engineering" 

These comments are from our interns in response 
to our Internship Program. As a leader in the 
railway maintenance industry, Loram 
Maintenance of Way, Inc., offers dynamic 
internship opportunities. Using state-of-the-art 
technology, you will apply your knowledge to real 
Engineering projects and create solutions for our 
high tech equipment. We offer internship 
opportunities for students pursuing Mechanical, 
Electrical, Computer or Agricultural Engineering 
Degrees. 

(763) 478-6014 (800) 328-1466 

Loram Maintenance of the Way, Inc., is a 
worldwide leader in the manufacturing and 
operation of Specialized Railway Maintenance 
Equipment We employ all levels of engineers in 
the mechanical, electrical, software and 
agricultural disciplines. 

Loram offers an opportunity to work with a 
diversity of systems using state-of-the-art 
equipment, such as Laser Based Vision systems 
and the latest technology and hardware for 
Machine Control Systems. Along with a 
competitive compensation and benefits package 
(including a 401 K with 150% match), Loram 
offers a business casual work environment with 
flexible scheduling. 

Interested applicants should mail, fax, or email their resumes in confidence to: 
Loram Maintenance of the Way, Inc., • PO Box 188 • Hamel, MN 55340 • Attn: Human Resources 

Email: humanresources@loram.com • Phone: (763) 478-6014 or (800) 328-1466 • Fax: (763) 478-2524 

EEO/AA Employer 
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Innovate 
If you are pursuing a degree in: 

Ele cal E 

ematics 
Computer Science 
ME~chanical Engineering 
Aeronautics/ cs 
maybe you have the power to succeed at 

LINCOlN LABORATORY 
MASSACHUSIDTS INSTITUTE OF TECHNOLOGY 

2 2 SPRING 2001 MINNESOTA TECIINOLOG 

For more information about our scheduled 
on-campus recruiting activities, please visit our 
website or your career services office. 

Put some power behind your ideas. At MIT Lincoln 
Laboratory, your research and ideas will be transferred 
directly into the development of leading-edge, real-world 
applications, including air defense! space surveillance, 
communications and air traffic control systems. 

If you're looking for a way to power up your career/ 
please forward your scannable resume by e-mail, 
fax or mail to: resume@Il.mit.edu 
Fax:781-981-2011 
Office of Human Resources 
MIT Lincoln Laboratory 
Job Code UMOl, 244 Wood Street 
Lexington, MA 02420-9108 

Check out our Website 
www.ll.mit.edu 

An Equal Opportunity 

Employer, M/F!D/V. 

US Citizenship is required. 



DESIGN ENGINEER Sheet Metal/Fabrication 

We are currently seeking a qualified individual to 
support various phases of introducing smne newly 
acquired power roof ventilation product lines into the 
commercial fan market. The individual will also 
support new product development of various other 
commercial fan products. 

The selected candidate will possess a BSME or 
equivalent degree and preferably 2 plus years design 
engineering experience in light gauge metal fabrication. 
Experience with high-volume processes preferred. 

If you are interested in joining a growing company who 
is a leader in the design and manufacture of air moving 
equiptnent, please send you resume in confidence to: 

TWIN CITY FAN COMPANIES, LTD. 
5959 Trenton Lane North 

Plymouth, MN 55442 
Attn: Human Resources 
FAX: (763) 551-9371 

www.twincityfan.com 

An ESOP Company 
An Affirmative Action/Equal Opportunity Employer 

You're not the status 
quo type. Why step out of 

school and into some dull, 
one-size-fits-all environment? 

Move right to the forefront 
of information technology 
with a company committed to 
innovation, one that offers real 
opportunities to grow, an opti
mal work/life balance, fun 
people and the most advanced 

technologies. Join us at West 
Group, the top provider of e-information and solutions to 

the U.S. legal market. We currently seek: 

m Software Eng1neer m Nefwork Eng1noor 
m Systems Engmeer mil Web Deve1oper 

Internship and post-graduate positions available. 
We offer the benefits that are important to 

you like telecommuting, flex hours, extraordinary 
training and development programs and 
unlimited career mobility within The Thomson 
Corporation's family of market leaders. EOE. 

A THOMSON COMPANY 

Defening taxes with 

TIAA-CREF can be so 

rewarding, you'll wonder 

why you didn't do it sooner. 

One of the fastest ways to build a retirement nest egg 

is through tax-deferred Supplemental Retirement 

Annuities (SRAs) from TIAA-CREF. 

Your funds are automatically deducted from your pay

check, so it's easy to build income to supplement your 

pension and Social Security.• Especially since your SRA 

contributions grow undiminished by taxes until you 

withdraw the funds. 

And you may even be able to borrow funds against your 

SRA-a unique benefit of choosing TIAA-CREF. 

So why wait? Let TIAA·CREF's low expenses and invest-

.------...., ment expertise help you build a 
INVEST AS UTTlE AS 

$25 a month 
comfortable retirement. We 

through an automatic think you will find it rewarding 
payroll plan I 

.__ ____ _, in years to come. 

•Note Under federal tax lav1, Vilthdrawals pnor to age 59; may be 

subjeCt to testncuons, and to a 10% add1t1onal tax. 

Ensuring the future 
for those who shape it."' 

IT'S EASY TO SAVE MOllE THROUGH 

THE POWER OF TAX DEFERRAL 

~102.068 

$67,514 
Tll'\..dr:t.:tT\.'tl~:n·ffiv:ilft."f~tC5 

II Alkt-la.ll!a\tfl!!!l 

IOYEARS 20YF.ARS ~OYf.ARS 

In lhb byptltb\.'ticaJ .:.'amp!.!. f>l!tting ;.c;id..! $100 a mnnth ma 

taJH.ldcrrOO invt~ttrk!nt with M R~ return in 0!28~ ta\ 

bra~o:k~t l\huws bt!:Uer gfilWlb than lM ~Olt! nl!t amoUnl rut 

inhl a savings aq;:ount Tutal returns and prin~,.ipal \'alu¢ nf 

invl->stfllt!ntl> wm llui.:tUak•. and yidd may vary. The ~bart 

a~W\! is pr~M!nk<d f\lf illustrati\'1! purpn~s nnly anJ dl~ not 

1.800.842.2776 

www. tiaa-cref.org 

for more complete 1r.iormat1on on our secunt<es products, call 1.800 842.2733, ext 5509, tor prospectuses Read them caretutty before you 

tnvest I. Check v11th your lnstltu\IOn for availability 2. You may be able to invest up to the IRS max1mum of StO,SOO per year. To recetve a 

personalized calculation of your max•mum contnbutoon, call TIM-CREF at 1.800.842 2776. • TIAA·CREF Individual and lnsti1u110nal ServiCes, 

tnc. and Teachers Personal investor~ Serv1ces., Inc, distribute secur1t1es products. • Teachers Insurance and Annu1ty As~oc1at10n tTIAAJ, New 

York, NY and TIM·CREF life Insurance Co., New York, NY 11sue insurance and annu1t1es. • TIAA·CREF Trust Company. FSB prov•des trust serv· 

ICes • Investment products are not FDIC insured, may lose value and are not bank guaranteed. © 2001 Teachers 1nsu1ance and 

AnnUity Assooat•on-College Re11fement EqUII•es fund. Nev1 York, NY 01104 
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s 
Puzzles devised by© Kevin N. Stone: fwww.brainbashers.comJ 

day words. each of which has had some 
missing Betters speU out either a boy's 

or a girD's name. For example, if the word was PAN***UWIE. 
the answer might be "pantom6me:• Can you determine the 
original words? 

DEMO**** 
ABSOR***T 
SC****R 
BRIEAK***CE 
*****INCENSE 

***PLIE 
HIE***CHIE 
****IONASRE 
MONOG*** 
S***LY 

©Kevin N. Stone: [www.brainbashers.com] 

Can you replace the letters in the sum below to make a 

valid calculation? Each letter represents one number 

only, and each number is re 

SEND 
MORE+ 

MONEY 

©Kevin N. Stone: Iwww.brainbashers.com] 



Just imagine, email, real-time stock quotes, sports scores &more, 
available everywhere you go, right from your mobile phone. 

We'll even give you a free* Web-enabled mobile phone 
just for signing up for AT&Twireless services. 

Simply visit mobile.yahoo.oom for details. Enter promotional code DDI 

' Ill® 
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STUDENT MAGAZINE OFT 

Diseases caused by mutated ion 
channels attract attention as 
researchers decode the human geno 

ft 

Artificial Intelligence 

Combining Art & Science 

Internet Copyright Issues 



u 

COV R 0 v 

Diseases that affect one in every 1000 people receive renewed 

interest as their connection to the human genome is examined 

a litt]e art in your 
Art doesn't have to be just for artists. Technology stu

dents can benefit from exploring their creative sides. 

Pmfessimrnal elopment 
Take advantage of the IT Mentor Program to develop 

connections with the work world and meet profession

als in your field. 

(;tidal intelligence in 200 ·1 
Now that it's 2001, we take a look at how far artificial 

intelligence has come and what the future may hold. 

1 Copyright the lntemet 
What local musicians think about Napster and what 

alternatives exist for those seeking a new file-sharing 

service. 

O.Lmstionable contraceptives 
Strange (even gross) but true birth control methods 

that were used in ancient cultures and the "scientific" 

reasoning behind their use. 
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C 0 NTRI BU'TURS 

Florencia Agate, a journal

ism senior, was born in Ar

gentina, where she lived 

until 1997. Agate joined the 

Minnesota Techno!og to 

gain experience writing for 

an English publication. She 

began as a movie reviewer 

in Argentina and later was a writer for the 

newspaper El Gran Periodico de Aragon in 

Spain. Currently she is a reporter for Misa 

Magazine, beginning her English major 

studies, and learning French. Agate plans 

to continue writing while she pursues a 

master's degree at the University. Her 

hobbies include going to movies, learning 

about other cultures and languages, and 

spoiling her new nephew, Mateo. 

Sara DeRosier is a sec

ond-year physics major 

who's only recently decid

ed what she wants to do 

with her life. (And it 

changes every month, so 

check back.) Somehow, 

DeRosier has managed to 

incorporate interests in science and math 

with a long love for literature and writing. 

She also enjoys running and playing the 

piano, and while trying to fit everything 

into her schedule, she's developed an em

barrassing addiction to coffee. 

Melissa Eblen, after work

ing on the Technolog for a 

year, volunteering at the 

Science Museum of 

Minnesota, serving as an 

Alumnae Admissions 

Coordinator for Smith Col

lege, and finishing her sec

ond year of graduate study in physics, is 

too tired to think of a creative bio. Things 

that make Melissa happy include bike 

rides, reading, e-mail from Mom, 

tunaburgers, and her fiance. Things that do 

not make Melissa happy include studying 

for orals and thinking about studying for 

orals. 
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Tim Fister is a third-year 

physics student. Primarily, 

his research centers on 

surface physics, notably 

epitaxy and giant magen

toresistance. Apart from 

school, Tim enjoys cards, 

mysteries, and eating

particularly southeast Asian dishes. Tim 

and his cat Lester agree that Chinatown is 

the best movie ever, followed closely by 

Braindead. 

l<atie ldziorek is a senior 

pursuing a B.S. degree in 

architecture. ldziorek en

joys reading Hemingway, 

jogging, and making daily 

trips to Dunn Bros. Cof

fee. In an ideal world, she 

would work as a photo

journalist for National Geographic, Min

nesota winters would last for three 

months instead of nine, and Nickelodeon 

cartoons would be on network television. 

Mike Mosher is a junior in 

mechanical engineering 

who is interested in energy 

and the environment and 

ways these areas relate, es

pecially in the atmosphere. 

He lists his most prized 

possession as his trusty old 

all-terrain bike. Mosher also likes to spend 

time working with the Technolog staff, vol

unteering in the community, talking with 

people, and keeping up with current 

events. 

Mahi Palanisami is a senior 

in mechanical engineering. 

She is spending her sum

mer in India studying the 

history of West Indian 

women, and studying the 

Himalayas on a geology 

expedition. She hopes to 

live in India or anywhere where English is 

not normally spoken, preferably working 

for a nonprofit organization. She feels if 

she was born a generation later she would 

have experienced a more culturally di

verse environment in the mechanical engi

neering department. However, she finds 

that talking about the culture of engineers 

is a very good conversation starter with 

strangers. She discovered that most peo

ple have an opinion about engineers rang

ing from;'Wow, you must be smart;' to 

"Well, engineers are capable of learning .. :' 

Anna Rusch is a second-year journalism 

student in the College of Liberal 

Arts. She is currently employed at the 

General College Writing Center as a writ

ing consultant. In her spare time, of which 

there is little, she enjoys reading, writing, 

and spending time with friends. She is 

also terribly addicted to Diet Coke! 

Roberto Zayas is a third-year neuroscience 

student. Currently he stud

ies ion 

channels and excitotoxici

ty in the neuromuscular 

junction. He was born and 

grew up in Puerto Rico, 

where he earned a B.S. in 

biology. Although a scien

tist, he fervently believes in the existence 

of leprechauns. He spends most of his free 

time looking for rainbows, so he can steal 

pots of gold away from them. He also en

joys hanging out with his fiancee, con

certs, plays, movies, monkeys, naps, and 

eating. A lot. 
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t a kick-off event for a mentor program that pairs University freshmen with up

perclassmen, one senior volunteer mentor showed up at the check-in table, gave 

his name, and then said, "Look, I'm a resume builder:' The person handing out 

nametags at the check-in took a moment to think 

about what he meant and looked back at the senior, 

who appeared emotionless as he accepted his 

nametag. The senior then asked, "How long is this 

thing going to be anyway?" 

Volunteering is powerful medicine for today's 

me-centered culture, where individuals whine when 

they don't get their way and forget that government 

is about the greater good, not just how large of a tax 

rebate one gets. Unfortunately, many people abuse 

the spirit of volunteerism, using it to their own ends. 

Genuine volunteerism forces us out of isolation and 

encourages us to interact. Whether directly serving 

individuals or working in an organization, volun

teers have the opportunity to enrich their lives from 

increased interactions. They can revel in the positive 

interactions and learn from the negative ones. 

Volunteering is also a relief from the clock-crazed lifestyle we live, where people equate 

being a busy person with being a better person. Volunteering forces us to take a break from 

our activities and focus on doing something for the greater good of our communities. Un

like watching TV or surfing the web, volunteering provides a productive, guilt-free break 

from the stress or drudgery of day-to-day life. 

Most importantly, volunteering broadens your perspectives and brings new experi

ences. It makes you a more interesting and more aware person. It gives you a first hand 

perspective on organizations, ideas, and problems you either never knew existed or only 

had a media-fed view of. One college student volunteered at a correctional facility's deci

sional training program. Weekly, she worked one on one with inmates convicted of drug 

charges, assault, and rape. This experience helped her overthrow her stereotypes of those 

behind bars. 

The University is a great place to start volunteering. Find something you love to do. 

Don't bother investing time in something you don't enjoy, and don't volunteer for so many 

things that you can't make a significant contribution to any one of them. Groups offer op

portunities to get involved both on campus and in the community. If you can't find a club 

on campus that suits your interest, create your own organization with the help of the Cam

pus Involvement Center. 

Although some students say their studies are too demanding to allow for any side en

deavors, we all share the responsibility to give to the wider community in some way. So

ciety is based on social interaction--on a sense of common good and mutual responsibili

ty. When individuals become centered on their own needs and wants at the expense of 

others, society breaks down. 

"'Tis better to give than to receive;' is not a phrase for Christmastime alone. After all, 

life is the season of giving. Give generously of yourself to your community now and long 

after your resume is filled! 

-The Editors 
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VIEW'PUINiTS 

II 

I 

EDITOR'S NOTE: Each year, the Tech
nolog publishes an abridged version of 

the IT student commencement address. 

This year's address was given by Kevin 

Hicok, who earned a bachelor's degree in 

aerospace engineering. 

BY KEV!N HICO!< 

sat down to write this [speech] 
about a million times, trying 
to find some sort of focus. It's 
a lot harder than you think. 
The [speaker selection] inter
view board asked me what I 
hoped people would remem

ber from my speech tonight. In all 
honesty, I don't care if you remember a 
single word I say, but I do hope you re
member the feelings you have this day, 
your graduation day. 

For those of you who don't know 
me, let me give you a little back
ground. I came from a small town in 
Iowa named Rockford. It was a great 
place to come from. Life was simple, 
and I never had to worry about many 
of the harsh realities of life. I was for
tunate enough to have two wonderful 
parents, two awesome brothers to look 
up to, and a life free from many wor
ries. I was happy to be where I was and 
really had no desire to leave Iowa. 

During my search for the perfect 
college, my future sister-in-law con
vinced me to take a look at the Univer
sity of Minnesota. I never thought that 
I would come here, but I decided to 
give it a chance. 

SUMMER 2001 MINNESOTA TECHNOLOG 

The University actually seemed in
terested in me. It felt like they wanted 
me to come here. The first University 
faculty member I met was Professor 
Perry Leo, who would eventually be
come my academic advisor. He con
vinced me to come to here with his an
swer to a question about the amount 
of lab work I would get to do. 

"As an undergrad you don't get a 

ton of specialized lab work," he said. 
"We save a lot of that for the grad stu
dents." He must have seen the look of 
worry in my eyes, because he quickly 
added, "But rest assured, you'll still 
have the opportunity to make things 
blow up and go bang." And I did. 

The four years I've been here have 
gone so fast. It hit me quite hard a lit
tle over a month ago: I would soon be 
graduating from college, pinning on 
my Second Lieutenant's bars, and 
starting my life as a "responsible" 
adult at age 22. Had I really grown 
that much in four years? Then I 
thought about the memories that will 
stick with me, and I realized that the 
academics are not what has had the 

the soze 

most impact on my life at the U. It's 
places, experiences, and people that I 
will cherish most. 

My greatest joy since coming to 
Minneapolis has been getting the op
portunity to meet so many different 
people and sharing my experiences 
with them. Since I've been at the Uni
versity, I've met many of my best 
friends. 

As I walked through the crowded 
streets of London [on a recent trip 
abroad], I realized what a small per
centage of the world our graduating 
class actually is. For four years, differ
ential equations, fluid flow, and solid
body mechanics have been our lan
guage-one that is foreign to most at 
home as well as abroad. However, it 
became dramatically clear to me the 
concept that distinguishes my peers 
from many others is not the mathe
matics, not the chemistry and certain
ly not the size of their calculators. 
What sets them apart is their drive, 
their determination, and most impor
tantly their hearts. 

Of all my times at the U, the mem-

apart is their drive, their 

hearts.'' 



aries with friends (whether at study or 
at play) are the ones that will remain. 

These people have been there when 
I needed help with a problem [or] 
when I was down on myself. They were 
also there to celebrate when I received 
my pilot's selection in the U.S. Air Force 
and to welcome me to my 21st birth
day. These are the people that I have 
stood arm and arm with, walking 
around the streets of London as well as 

from a night at the computer labs. 
And, although we may have our dif
ferences of opinion, we respect the in-

tegral piece of the puzzle that each ful
fills. Not only will these people make 
the world go round, they have made 
my world go round. Parents, I'd like to 
thank you for raising these kids. Kids, 
thanks for being here on this journey 

with me. 
Now we have to be "big kids". 
It's kind of cool if you think about 

it, kind of empowering as well. A lot of 
responsibility is right around the cor
ner for us. I hope you're ready for it. 
Tonight I'm not going to tell you how 
to live your life from here on; that's 

your game, and I'm a rookie at it as 

well. I just have a few favors to ask if I 
might. 

First, take the confidence, pride, 
and heart that you have developed here 
and nurture them throughout your life. 
These three things, when treated with 
care and respect, will never lead you 
astray and will bring great joys. You've 
earned the right to be proud of who you 
are and what you can accomplish, but 
there is a big universe out there just ask
ing for you to give it a challenge or 
two. Go for it. 
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BY KATIE IDZIOREK AND MIKE 

Skyrocketing gas prices and the 
nia have nabbed their fair share of the 

e in Califor
so far this 

summer. We decided to rove IT row to see whether or not U 
students were concerned about rising energy costs affecting 
their pocketbooks here in Minnesota. We found that most 
were not, and for various reasons: 

costs are a relatively small 

percentage of my total monthly 

expenditures:' -civil/geological engir1eering 
undergrad Jonathan Sabie 

somewhat concerned because 

it seems that people are very 

difficult about building new power 

plants but not at all difficult about 

using up more energy:' 
-chemical engineer-ing 

undergrad Dustin Zastera 

"I don't think Minrnesota will have an 

energy crisis that will affect the 

state in the same way that California 

has been affected. I think Bush's 

plan is generally good and will work 

well if it is canied out:' -computer engineering 
grad Sai Bathina 
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IT graduates assemble for the 2001 commencement processional on 

Northrop Mall. 

Second, don't forget that we are the "new" emerging role 
models in society. I look at my niece and nephew and pray 
that they will be able to have as fortunate a life as I have. 
Some of the things happening in the world are scary, and 
people are looking for things on which to blame the younger 
generation's problems. But those problems won't persist to 
the extreme they do today if children are given strong moral 
compasses early in life. Be a positive influence in someone's 
life and help ensure that we don't take two steps back for 
every step forward. 

Finally, be the ones to make a difference. Take a stand for 
what you feel is right. Spur innovation. As a good friend 
once told me, "If you don't stand for something, you'll fall 
for anything." The world is in your hands; keep it spinning. 

We, the class of 2001, are the innovators of today. Our 
generation will develop life-saving technologies, send hu
mankind to Mars, develop cures for cancer and AIDS, and 
teach the innovators of tomorrow. The world and the future 
are in our hands. I can't think of better caretakers. 

Now it's time to say goodbye, God bless you, and 
good luck. e 
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Write features or regular columns. Work on assignment with flexible 

hours. Must keep open lines of communication and able to meet 

deadlines. No experience necessqry. 

Be a. writer 

D 0 ·v 0 U £ 0 ·y T A K I N G P H 0 l 0 S ? 

Work with one or two writers to take photos appropriate to the.<irticles. 

No experience necessary. 

0 VOU H/J,V£ Pi CRE IV £ S l R E Pi K ? 

Collaborate with the design editor and photographers to collect and 

organize graphics/photos for all stories. Good communication skills 

required. 

VOlJ ~J/J,Nl 

PARlME 

assistant for 

BE 

or undergrad students from .each II department to keep on. top of 

news and events in the field. Report possible story ideas and help 

connect writers with faculty members. 

OEJJJ.lNG? 

Form relationships with local busil"lesses wllp want to advertise; Must be 

ret1:Ii"ning calls and. dealing with mailing. 

come to the 

University! Starting 

college or graduate school might seem intimidating, 

especially at a school as large as the U. Nevertheless, 

such a large research institution has the ability to 

offer a vast array of educational and extracurricular 

programs. Although much learning goes on inside 

the classroom, some of the most memorable and ena 

riching experiences happen outside the classroom. 

Getting involved in student organizations is a great 

way to meet people and broaden your horizons. We'd 

like to take this chance to introduce ourselves and 

encourage you to consider getting involved. 

Created by IT students for IT students and pub

lished three times a year, the Technolog offers op

portunities to students who are interested in writ

ing, photography, editing, graphic design, art, 

advertising, and many other fields. It's a chance to 

work on an exciting project with a friendly, fun, 

award-winning team. You don't have to be an expert 

to get involved. Although most of the staff are IT stu

dents, you don't have to be an IT student to get in

volved. 

If you are interested, send us an email at 

technolog@itdean.umn.edu or call the Technolog of

fice at 612-624-9816. let us know who you are and 

how we can get in touch with you so we can invite 

you to our kickoff event this fall. 

Even if you're not interested in being a part of the 

team that produces the Technolog, we hope you'll 

enjoy reading the magazine. If you have questions or 

comments, you can reach us anytime at the e-mail 

address and phone number above, or visit us in 5 

lind Hall. 8 
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Advances in 

~ wd. genetu:s prov1-.: e nelN 

mnsight into an entire 

class of diseases 

BY ROBERTO ZAYAS 

he recent decoding of 
the human genome 
has changed how we 
perceive humanity 
and life on this plan
et. Although this dis
covery is controver

sial, it will give scientists a set of 
valuable tools that will advance the 
field of genetic therapy to the point 
where researchers will be able to find a 
cure for multiple conditions that are 
caused by genetic defects. 

Watson and Crick's 1953 discovery 
of the genetic material called DNA 
opened a new window to the way we 
understand and treat diseases. DNA 
contains four nucleotide bases: ade
nine, cytosine, guanine, and thymine. 
Two chains of bases combine selective
ly to form a double helix strand of 
DNA. This genetic material makes 
copies of itself to produce new cells. 

The replication process is very accu
rate, but it is not perfect by any means. 
Every time the replication machine 
fails to make an accurate copy of the 
original strand of DNA a mutation is 
created. Most of the time these errors 
result in one DNA nucleotide being 
substituted for another. Also some er
rors during the replication can lead to 
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A computer representation based! on x-ray crystailogpraphy measurements shows a voltage 

gated potassium channel. ions flow thmugh the empty n-egion nn Hne midldlle. 

expansion of gene segments. 
Defects on genes can have serious 

and even lethal effects. Sickle cell ane
mia, Huntington's disease, and cancer 
are examples of genetic diseases that 
affect millions of people throughout 
the world. Recent advances in genetics 
and physiology have led to the discov
ery of a new class of genetic diseases 
called channelopathies. 

'Nhat «lire ch«llrilrnel[)p«l!1thies? 
Channelopathies are caused by muta
tions in types of proteins called ion 
channels. These proteins move ions 

through cell membranes. In addition 
to maintaining the right ion concen
tration in organs and tissues, ion 
channel proteins give neurons their 
electrical properties. Any disruption in 
the behavior of these ion channels can 
harm organs, tissues, or the central 
nervous system. Even when the word 
channelopathy is not a very common 
one, estimates suggest that up to 1 in 
1,000 persons suffer from some type of 
channelopathy. 

The most comm[)lf'i clll~mli11e~[~!iJiaJUW 
Cystic fibrosis is the leading cause of 



Left: A Nicotinic Acety~choline !Receptor (nAChRl Right: Expansion of the region of the nAChR where mutations have been found leading to slow 

channel syndrome. 

chronic lung disease in children and 
young adults. In addition to being the 
most common channelopathy, cystic 
fibrosis is also the most common fatal 
hereditary disorder for Caucasians in 
the US. About one in 2,000 Caucasians 
is affected by the disease and one in 25 
is a carrier of the cystic fibrosis gene. 

Cystic fibrosis targets the lungs and 
exocrine glands. Characteristics of the 
disease include thick mucous that 
clogs airways and secretion ducts lead
ing to infection, inflammation and 
progressive destruction of the tissue. It 
is also associated with a high concen
tration of salt in the sweat. (The latter 
symptom is documented in many 
maxims from northern European folk
lore, such as the one that states, "Woe 
to the child which when kissed on the 
forehead tastes like salt. He is be
witched and soon must die.") 

Cystic fibrosis is caused by a muta-

tion in a chloride (Cl-) ion channel. If 
this channel does not work properly 
the movement of other ions and water 
is disrupted, leading to the accumula
tion of salts in some organs or making 
some fluids extremely viscous because 
they lack water. 

Many treatments for cystic fibrosis 
are being studied, but one of the most 
promising is to artificially insert a 
"normal" gene into the patient. By in
serting a copy of the non-defective 
gene into cells in the lungs using retro
viruses (similar to HIV), doctors hope 
to be able to improve or cure this con
dition. 

!Epilepsies iillS chai!U'Iel6lpa~hies 

Another channelopathy that many 
people are familiar with is epilepsy. 
Epilepsy is a defect of the brain's elec
trical system. Some types of epilepsy 
are caused by external factors includ-

ing head trauma, high fever, drug 
overdose, brain tumor, or stroke. Other 
types of epilepsy are inherited. Inherit
ed epilepsy can either be caused by de
fects during the process of wiring the 
neurons or by defects on the genes that 
produce ion channels in the neurons. 
Different types of epilepsy correspond 
to two different types of ion channels: 
voltage gated channels and ligand 
gated channels. 

A voltage gated channel opens 
when there is a change in the electrical 
state of the cell membrane. There are 
different concentrations of ions in the 
interior and exterior of cells. These dif
ferences in concentration combined 
with the membrane acting as an isola
tor create an electrical potential. Every 
time a channel opens ions move across 
the membrane thus changing the elec
trical potential. 

A ligand gated channel works like a 
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Anoither compu·~ew representation of a voltage gated potassuum charme~ with a diilferent proitein composition. 

set of locks on a river. Like a set of 
locks, a ligand gated channel isolates 
the content of two aqueous bodies. 
When a molecule binds to a receptor, 
the gates open and the content of one 
of the bodies moves to the other 
through this channel as water flows 
through open locks. 

There are several types of epilepsy 
that result from problems with voltage 
gated channels. Problems with the 
sodium (Na+) ion channel lead to one 
type of epilepsy called generalized 
epilepsy with febrile seizure plus 
(GEFS+). GEFS+, like any epilepsy, is 
characterized by seizures. These 
seizures result from genetic mutations 
that make the neurons hyperexcitable. 
Neurons send information when a cer
tain electric potential develops; in this 
disease, defects in the channels to neu-
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rons decrease the size of the electric po
tential needed to send signals. As are
sult, affected neurons are more likely 
to fire. 

Benign infantile epilepsy results 
from mutations in the voltage gated 
potassium (K+) channels. Seizures usu
ally occur in the first few days after 
birth, but generally all seizures stop 
after six weeks. Scientists believe that 
the symptoms of this syndrome disap
pear because other types of voltage 
gated K+ channels begin to appear after 
birth. These K+ channels take over the 
overall functions of other channels after 
the sixth week of infancy. 

Another type of epilepsy is autoso
mal dominant frontal nocturnal 
epilepsy. Although the name is long, it 
describes the syndrome accurately. Au
tosomal dominant indicates that the 

mutations are not sex linked and only 
one copy of the gene is needed for the 
manifestation of the disease. Frontal 
describes the area of seizure activity as 
shown by brain imaging. Most seizures 
occur during sleep. 

Mutations in the nicotinic acetyl
choline receptors (nAChR) are respon
sible for this disease. The nAChR be
longs to the family of ligand gated 
channels. Different mutations change 
the way the receptors open and close 
the channel. These changes lead to hy
perexcitability in regions of the frontal 
lobe. The hyperexcitability can arise in 
the same way it does in GEFS+, or it 
can result from the weakening of the 
neurons in charge of inhibiting the ac
tivity of other neurons. 

Several approaches are used to treat 
these epilepsies. One approach uses 



channel blockers. Channel blockers 
are molecules that get stuck in the 
channel and prevent the flow of ions 
through it. Genetic therapy is poten
tially another solution to cure these 
syndromes permanently. As with cystic 
fibrosis, genetic therapy for epilepsies 
inserts healthy genes into defective 
cells or removes defective genes from 
the affected cells. 

iGI]Siiilile~lilliDaJthi~~s that ar~ack mnJscles 
Ataxias are a type of channelopathy 
that result in the loss of muscle coordi
nation. These neurodegenerative disor
ders result from ion channel malfunc
tions in the cerebellum, a part of the 
brain. Usually, ataxias are caused by 
mutations in the voltage gated chan
nels regulating K+ and calcium (Ca2+) 
ion movement. Expansion of DNA nu
cleotide base pairs is one cause for 
these channel mutations. The number 
of nucleotide repeats in one gene 
varies from person to person. In some 
people, however, expansion of the cy
tosine, adenine, and guanine (CAG) 
repeats in the gene for the voltage 

gated Ca2+ channels in the cerebellum 
is responsible for an ataxia. Channel 
malfunction in the cerebellum causes 
problems with balance and coordina
tion. 

In addition to ataxias, many other 
channelopathies also affect muscle 
control. Mutations in the voltage gated 
Na+, K+, Ca2+, and Cl- channels and 
the acetylcholine receptors can pro
duce syndromes that affect the tone 
and strength of muscles, while others 
can cause muscle paralysis. 

One example is the congenital slow 
channel syndrome. This syndrome is 
caused by mutations in the nAChR 
(similar to the ones in the frontal noc
turnal epilepsy). These mutations slow 
ion movement through the channel 
and lead to variations on the attrac
tion between ligands and receptors. 
Patients that are afflicted by this syn
drome usually suffer from weakness, 
fatigability, and many of them show 
degeneration of the muscle fibers. 

Muscle channelopathies are usually 
treated with blockers that are specific 
to both voltage and ligand gated chan-

nels. Again genetic therapy is an ap
proach that in the future might be able 
to help patients that suffer from these 
debilitating syndromes. 

Chmunelopathies: Gl[wd G:md Ba~d 
Mutations are known to cause many 
channelopathies, but it would be a ter
rible mistake to label all mutations as 
unfortunate events. Mutations are the 
basis of evolution. Although these 
changes sometimes have catastrophic 
effects on individuals, they can also 
lead to improvements in the genetic 
code. Many of the channels that we 
have in our bodies today evolved from 
a single type of channel millions of 
years ago. Channelopathy studies ex
plore not only the pathological effects 
of these mutations, but also how na
ture experiments with different alter
natives to create improvements for fu
ture generations and species. 

FOR MORE INFORMATION see 
www.periodicparalysis.org/PPRC/PP/ 
www.geneclinics.org/profiles/sca6/ 
www.cysticfibrosis.com/ 

You're not the status 
quo type. Why step out of 

school and into some dull, 
one-size-fits-all environment? 

The U.S. Army offers 212 different career opportunities 

in fields ranging from medicine, construction and law 
enforcement to accounting, engineering and intelligence. 

You'll be trained. Then you'll use those skills from the 

first day on the job. It's a great way to start moving in 

the direction you want to go. 

Move right to the forefront 
of information technology 
with a company committed to 
innovation, one that offers real 
opportunities to grow, an opti
mal work/life balance, fun 
people and the most advanced 

technologies. Join us at West 
Group, the top provider of e-information and solutions to 

the U.S. legal market. We currently seek: 

m Software Eng1neer m Network Eng1neer 
m Systems Engmeer m Web Developer 

Find One of 212 Ways to Be A Soldier 
at GOARMY.COM 

or call 1-800-USA-ARMY. 

Contact your local recruiter. 
SM And we'll help you find what's best for you. 

Internship and post-graduate positions available. 
We offer the benefits that are important to 

you like telecommuting, flex hours, extraordinary 
training and development programs and 
unlimited career mobility within The Thomson 
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he closest most IT 

students get to art is 

doodling on the 

chalkboard before calculus 

recitation. IT's rigid, intense 

degree programs keep many of 

us from taking advantage of 

the broad range of subjects 

offered at the University. In 

particular, we in IT tend to 

overlook the arts. By forgoing 

this opportunity, we're not only 

missing out on valuable 

exposure to top-notch 

University programs, we're also 

robbing ourselves of a chance 

to explore our creative nature. 
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BY KATIE IDZIOREK 

Creativity is an essential part of being 
human; everything we create pro
motes our individuality and expresses 
our personal values. Creation helps us 
to get to know ourselves better, and in 
turn, helps us to better understand 
each other as a people. 

Learning to turn things around, flip 
them inside out, and look at them 
backwards is sometimes a challenge 
for the engineering mind, but once you 
achieve a different perspective, the 
possibilities for its application are end
less. 

The ull.~lc!Uij:l~ 

Many IT students say that they don't 
want to take art classes. The reasons 
range from "I don't have enough 
time" to "They're too touchy-feely" to 
"The West Bank is too far away." 

Whatever the excuse, eschewing the 
art department's substantial resources 
means forgoing a valuable opportuni
ty. So what if you're not "artsy" and 
fear a lower-than-par grade may darn
age your precious IT GPA? Take an art 
class pass/fail! 

To meet the University's liberal arts 
requirements, every IT student must 
complete at least one course in the 
arts. There are two ways to satisfy this 
requirement. You can either take a 
slide course like "Netherlandish Art, 
1200-1600" and immerse yourself in 
the joys of rote memorization of the 
who's and where's or get down and 
dirty with the process and creation of 
art. What could be better than sitting 
at the potter's wheel, feeling that wet, 

Ul 

cool clay take shape beneath your fin
gers? Or how about donning a leather 
apron and goggles (sound like Chern 
lab?) and spending the afternoon 
doing a little welding? Honestly, which 
answer sounds like more fun? Often, 
the best way to learn is by doing. 

"The best art appreciation is mak
ing art," says Assistant Professor Lynn 
Lukkas, who specializes in electronic 
art. 

"If you want to learn about what it 
means to make art, you need to actu
ally do the process and learn what the 
process involves and what parts of 
your brain you use." 

And who knows? By the end of the 
semester you may have some dazzling 
examples of your talent to give to fam
ily and friends. 

The lbeW~eHts 
An experience in the arts offers many 
benefits. Lukkas sees IT students who 
enroll in her classes learning to "think 
outside the box." 

"These students are used to a very 
structured educational system with 
strictly imposed boundaries," says 
Lukkas. "When you put them in an art 
class, they don't know what to do be
cause they don't have those bound
aries by which to gauge their progress. 
I try to get them to think past those 
boundaries." 

Taking a different approach to cre
ative problem solving opens up a 
whole new realm of possibilities. As an 
IT student, it's easy to forget that the 
scientific viewpoint isn't the only way 
of looking at the world. There is an
other perspective, one that involves 



subjective, sensual, and 
qualitative analysis as 
opposed to the objective, 
factual and quantitative 
process that we are 
trained to use in the sci
ences. Neither one of 
these approaches is right 
or wrong, nor need they 
be opposite means of 
reaching a solution. 

Physics professor 
emeritus Roger Jones has 
spent his career integrat
ing physics and other 
scientific disciplines with 
the arts and humanities. 

"Art is an essential 
part of life," says Jones. 
"It's fundamental to 
everything including the 
sciences and engineering 
and all aspects of techni
cal fields." 

"Just look at what en
gineers and scientists do 
-so much of it has to do 
with visualization, three 
dimensions, architec
ture, sculpture, and 
painting," he adds. 

"If nothing else, just 
learning the techniques 
is helpful. But in addi
tion to the techniques is 
the whole mindset of the 
artist-learning how 
artists think and feel and 
do things would be enor
mously helpful [to those 
working and studying] 
in other fields." 

Fuller - an inventor, ar
chitect, engineer, math
ematician, poet, and 
cosmologist. Though 
few of us attain the 
broad scope of Fuller, 
educational base-broad
ening has trickled down 
to the general popula
tion. 

The average Ameri
can changes jobs five or 
more times during his or 
her lifetime, so degree 
programs are becoming 
less rigid and more cus
tomizable. Interdiscipli
nary initiatives and 
build-your-own-degree 
programs allow students 
to merge creative and 
scientific disciplines. 

Occurrences of occu
pational drift are signif
icantly higher among IT 
professionals. For exam
ple, computer science 
graduates change jobs 
every 18 months on av
erage. 

Combining our scien
tific knowldege with our 
human feelings allows 

One of many exau-np!es of the bhuned ~nne ber~ween art and sciem:e, tlhis image is 

a gmphic represeurtation of a second order i\iewton's method applied to the cubic 

In addition, fewer 
positions are becoming 
available in what are 
thought of as "tradition
al" fields; interdiscipli
nary occupations are 
becoming the order of 
the day. This new dy
namic has driven job 
hunters to secure for 
themselves a range of 
qualifications in order 
to make themselves 
more attractive to po
tential employers. 

us to realize a compre- equaition z'\:V~:::O (with a mtatnon iillddeo.1). 
hensive problem solving 
method, one neither purely creative 
nor purely technical. We can actually 
use art to become better scientists and 
engineers. If we learn to look at the 
world with new eyes, we'll be amazed 
by how different the view is. 

A rllew r~t~~rnlillissamce 
Leonardo da Vinci is often referred to as 
the ideal "renaissance person," an in
dividual versed in both the prose of sci-

ence and the poetry of art. Today, this 
sort of ideal has become all but impos-
sible to attain. No one person has the 
time or ability to master any great 
number of individual areas of study; 
there is just too much information to 
absorb. 

In the last few decades, we have 
seen a reversal of the trend toward spe
cialization. This century's renaissance 
person might be like R. Buckminster 

Jones has seen this 
type of movement in 

physics at both graduate and under
graduate levels. "Things are changing 
because there simply aren't enough 
jobs. The physics community has real
ized that if it wants to keep graduate 
students coming, which is essential for 
the field to stay alive, it has to provide 
other professional opportunities for 
them," says Jones. 

A physics graduate doesn't neces
sarily have to become a traditional 
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physicist, says Jones. Rather, the criti
cal reasoning learned in a physics pro
gram can be applied to many loosely
related fields like law. 

"So many lawyers are dealing with 
technical issues. It's obvious that any 
lawyer who has a background in engi
neering or science is going to have a 
tremendous advantage over other peo
ple," he says. 

As technology permeates all seg
ments of society, fields that didn't pre
viously require technical capabilities 
now depend on techno-savvy workers. 
Combining our knowledge of science 
with another discipline-whether it's 
law, medicine, business, or any of a 
host of others-will make us more 
marketable as well as more well
rounded and interesting. 

The h11stih!l~e 

One way to branch out and make our
selves more marketable is to consider 
the Design Institute's new undergradu
ate design minor, an interdisciplinary 
course of study that teaches students 

about the role design plays in every
day life. 

Created as part of University presi
dent Mark Yudof's 1997 design initia
tive, the Design Institute brings togeth
er design-related researchers and 
scholars from IT, the Humphrey Insti
tute of Public Affairs, and the colleges 
of Architecture and Landscape Archi
tecture, Education and Human Devel
opment, Human Ecology, and Liberal 
Arts. 

The 14-credit minor is intended to 
broaden students' understanding of 
design and encourage collaboration 
between students and area design pro
fessionals. To complete it, students 
must participate in three core design 
courses, one lab or studio course, and 
one approved upper division design 
course. 

So what does this have to do with 
IT? Think product design and model
ing. Think ergonomics. Think presen
tation and rendering of client propos
als. The design initiative is a push for 
all students, including those in IT, to 

become aware of how aesthetics plays 
a role in the work that they do. 

A panel of University faculty, staff 
and students as well as local design 
professionals helped create the minor 
curriculum from design-related courses 
in existing degree programs. Many of 
these courses- including BAE 2113 
(Introduction to Design), ME 2011 (In
troduction to Engineering), and Th 
3513 (Design & Technical Produc
tion)-are geared specifically toward 
design in engineering. 

This new program offers IT students 
an opportunity to learn how to create 
products that are not only practical 
and functional, but also streamlined 
and elegant, pleasing to consumers 
and to the public eye. The design 
minor provides a starting point for the 
integration of the sciences and the hu
manities. The rest is up to us. lfilli 

FOR MORE INFORMATION see: 
http://design.umn.edu 
http://artdept.umn.edu 

Today's leading forum for communicating about the application. of science and technology to 

music and the arts, Leonardo had its beginnings in 1968 when Parisian astronautical. pioneer/ld-

netic artist Frank Malina saw a need for an international publication to·serve artists who com-

bine their work with contemporary technology. . Leonardo has since. expanded to include the 

Leonardo Music Journal, the web journal Leonardo ElectronicAimanac, and a series of books and 

COs. The print journal is published bimonthly and includes. artist-reviewed articles, discussion of 

new artistic concepts, materials, and techniques as wen as features on general topics in the arts. 

Leonardo regularly dedicates special sections and issues to specific themes of interest to the art, sci-

ence, and technology communities. The subjects of articlesin re.cent issues have ranged from "The 

Politics of the Artificial" to "Life Music: The Sanification of Proteins"to "Art, Design, and Gestalt The-

orry." The online publication can be accessed at 
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BY SARA DEROSIER 

or many students, the transi
tion from the classroom to the 
workplace can be overwhelm
ing. Most students don't know 

what to expect from such a new en
deavor, but the IT Mentor Program can 
provide the knowledge and skills it 
takes to succeed on the job. 

Sponsored by IT Career Services and 
the IT Alumni Society, the program 
matches IT students with alumni men
tors who are science and engineering 
professionals. Participation in the 
award-winning program has tripled 
over the past three years to about 500, 
making it the largest such program at 
the University. 

Students and mentors can sign up 
for the program in September. The on
line system asks registrants to indicate 
their interest or expertise in several 
areas. The program's sponsors use a 
computer program to match students 
and mentors who share similar inter
ests. Most of the student participants 
are undergraduates, although there 
are some graduate students. 

The mentor program gives students 
an opportunity to learn about a specif
ic field or gain exposure to a specific 
company, says IT's alumni relations di
rector, Kris Kosek, who coordinates the 
mentor program. Mentors often pro
vide more immediate benefits, she 
adds, "like help with resumes or prac
tice interviews." 

Alumnus Dick Schwarz has been a 
mentor in the program since its incep
tion. "I thought students really needed 

A~umnus Dick Schw.:u-z, an <llctive participant nn the mentor program, demonstwates the use of 

an "antiquated" slide mle at his home office in New Brighton. 

something like this," he explains, and 
so he jumped at a chance to get in
volved. As an engineer and founder of 
First Light Communications, a systems 
engineering company, he offers a view 
of life both as an engineer and as an 
entrepreneur. 

Schwarz stresses that work in indus
try is based on more than technical 
knowledge; personal skills and experi
ence are just as important. 

"I didn't understand that in the 
early stages of my career," he admits, 
"and it took me a few years to develop 
that appreciation. You gain a certain 
amount of 'sage wisdom,' and maybe 
somebody else can benefit from that 
wisdom and insight." 

But Schwarz and Kosek agree that 
both students and mentors benefit 
from the program. 

"For me, the benefit is being able to 
pass that wisdom on and work with 
the next generation of engineers and 
scientists," Schwarz says. 

Mentors also enjoy networking op
portunities, adds Kosek. The program 
also gives them "a chance to connect 
with the University and give back." 

Making a connection between stu
dent and mentor is a challenge, and it 
often takes work to find common 
ground. Schwarz admits to varying de
grees of success in that regard, but he 
points out that several of his former 
students continued working with and 
learning from him after the program 
wrapped up for the year. 

The program runs from October 
until April. The program kicks off in 
the fall with an orientation, which in
cludes training for mentors and a 
chance for mentors and students to 
meet for the first time. Throughout the 
year, the program provides opportuni
ties to meet, such as a national job 
shadow day, a hockey game, and a 
closing event to recognize contributors. 

Kosek stresses that a student-men
tor relationship requires a commit
ment on both parts, but the students 
determine the course of the relation
ship. 

"The students are the ones who are 
going to gain the most," she says. 

For more information or to register, see 
http://www.it.umn.edu/mentor/ 
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BY AI\INA RUSCH 

&m~~~mpm:~!illlli1hirty-two years ago in 
Stanley Kubrick's 2001: A 

Space Odyssey the world 
met HAL, a sophisticated, 
slightly neurotic computer, 

capable of human reason and experi
ence. 

Today, in 2001, HAL is no longer a 
fantasy, though not yet a reality. Some 
view the inability to develop a robot 
like HAL as an indication that artifi
cial intelligence (AI) technologies have 
failed to produce credible results. In 
many ways, current AI technologies 
have actually surpassed those predict
ed in Kubrick's movie. Tracing the his
tory of AI and placing the release of 
2001: A Space Odyssey within that his
tory provides clues as to why there is 
still no HAL. 

AI first took off following the 1949 
invention of the stored-program com
puter. Earlier computers required the 
separate configuration of thousands of 
wires to perform a single operation. 
Stored-program computers eased the 
complex task of entering a program, 
allowing for developments in comput
er science and theory, and eventually 
AI. 

In 1956, John McCarthy, often re-
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ferred to as the 
founding father 
of AI, organized 
a month-long 
conference titled, 
"The Dartmouth 
Summer Re
search Project on 
Artificial Intelli
gence." Re
searchers and ex
perts gathered in 
Vermont to dis
cuss achieve
ments and out
line the future of 
AI research. The 
conference also 
designated "arti
ficial intelligence" as the term to de
scribe the notion of machines that 
could "think." 

In the years following the Dart
mouth conference, AI gained a 
foothold as a legitimate academic dis
cipline. Carnegie Mellon University 
and the Massachusetts Institute of 
Technology (MIT) established research 
centers designed to examine the many 
new technological challenges associat
ed with AI. Research focused on the in
vention of computer systems which 
could not only solve problems effi-

ciently but also 
"learn." 
By the 1960s, 
computer scien
tists predicted 
that machines 
capable of almost 
any human be
havior would 
emerge within 
the next genera
tion. Encouraged 
by the advance of 
technology, AI re
searchers felt that 
a human-like 
robot was not 
only possible but 
also probable. 

The AI community envisioned an age 
in which computers would engage in 
human conversation, politics, and 
humor, as well as perform various 
tasks and chores. 

Yet today, the technology needed to 
retrieve HAL from the realm of fiction 
is not yet available. 

In the 1960s, Marvin Minsky, an 
MIT computer scientist whose research 
greatly influenced the producers of 
2001: A Space Odyssey, subscribed to 
the belief that intelligent machines 
were destined to appear in the near fu-



ture. Minsky, who is still working in AI, 
now anticipates HAL's debut sometime 
"in between four and 400 years." 

Why the sudden shift in expecta
tions? AI researchers have been very 
successful in understanding the math
ematical connections occurring within 
the human brain. However, even com
puters capable of solving the most ad
vanced computations do not possess 
the technology necessary for natural 
language communication. 

Current machines also lack sensitiv
ity to emotions. HAL is a conscious 
being, vulnerable to feelings such as 
pride and self-doubt. AI researchers 
have not yet been able to develop a 
computational approach to inducing 
consciousness. In fact, many are 
doubtful that machine consciousness 
is a possibility at all. 

Machines like Deep Blue, the com
puter that challenged and defeated 
chess champion Garry Kasparov, ap
pear intelligent to some, but that victo
ry was possible only because of the 
mathematical advantage computers 
hold over humans. Deep Blue was able 
to consider millions of possible out
comes resulting from a single move in 
a matter of seconds, a task the human 
brain could never perform. Its mathe
matical prowess alone does not suggest 
intelligence. 

Computers are programmed with 
intelligent characteristics; they do not 
acquire information through cognitive 
experiences. Today, researchers are 
working toward a machine that could 
develop its own mental capacities, like 
HAL did. But the timeline for the ar
rival of an independent, "thinking" 
machine is uncertain. 

Still, Arthur C. Clarke, the author of 
the book that inspired Kubrick's film, 
maintained in an interview in 2000 
that, "When someone says that some
thing is possible, he is almost certainly 
right. When he states that it is impos
sible, he is very probably wrong." 
Though present day computers may 
not be as "smart" as the fictional HAL, 
the future holds limitless possibilities. 

Microsoft's "Paperclip" provides a 
familiar example of the state of AI 
technology today. The animated icon 
was created to interact on a human 
level with users of the company's Of-

Professor Maria Gini and computer science graduate Sil:l..llderri: Pmd Rybski check the battery on 

one of il:he AI iab's mboil:s. This particular robot uses a limited computer and an ultrasonic sen

SOil" ito navigate itself untemgent~y. 

fice productivity suite. By tracking and 
analyzing user actions, the "Paperclip" 
attempts to provide pertinent informa
tion relating to the current task. How
ever, many users find the "Paperclip" 
irritating, intrusive, or difficult to inter
act with effectively. Although simplis
tic, such programs are an important 
step toward realizing more complex 
levels of AI. 

AI may soon be used to help com
puter users search the Internet more ef
fectively. One smart search technology 
currently under development is open
COLA's Smart Folders program. A user 
sends search terms to a segment of 
computer code called a "bot." This bot 
then searches the web to find digital 
files that match the search parameters. 
These potential matches are then re
turned to a folder on the user's com
puter, and the person rates the result
ing files depending on how well they 
match what the person wants. 

Over time, the Smart Folders pro-

gram will learn the individual's likes 
and dislikes. During future searches, 
the bot will only retrieve files that 
match the user's tastes. Through the 
feedback, the bots become increasingly 
more effective at searching. 

Recent advances also allow com
puters to recognize and generate 
speech. However, unlike HAL, present 
day computers do not truly understand 
natural language. 

One measure of a computer's lan
guage skill is the Turing test. According 
to this test, a computer can be de
scribed as "intelligent" if a human 
judge is unable to distinguish between 
a conversation with another human 
being and a conversation with the ma
chine 

To date, no computer has been la
beled "intelligent" by the test. Today's 
machines are capable only of translat
ing sounds into texts and vice versa, 

AI continues on page 21 
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Many of us use the Internet 

daily to do assignments, check 

our email, or surf the web 

looking for cool stuff like 

music. But what do we know 

about the ownership of 

material that is posted on the 

Internet? 

BY FlORE!'IlCi/..\. AGOTE 

~iil~~he Internet was built to fa
cilitate information shar
ing. However, society faces 
new challenges as intellec
tual property rights are de

fined on the cyber frontier. 
National laws and University poli

cies aim to address the distinction be
tween the innocent sharing of infor
mation and knowingly pirating the 
works of others. 

The h~w iElls i~ stial~uils 
In 1998, Congress passed the Digital 
Millennium Copyright Act (DMCA) 
which implements treaties signed at 
the 1996 World Intellectual Property 
Organization (WIPO) conference. The 
act makes it a crime to circumvent 
anti-piracy protection in commercial 
software and outlaws devices that ille
gally copy software. 

The act limits the liability of Inter
net service providers, including non
profit institutions of higher education, 
for simply carrying copyrighted infor-
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mation. Nevertheless, Internet service 
providers are expected to remove from 
users' web sites material that infringes 
on copyright protection. 

Another group targeted by the 
DCMA is Internet broadcasters. These 
web-based media outlets are required 
to pay royalties as traditional media 
outlets do. 

~~iElli!JSit~~!i' rtialbs heialdlinlles 
Recent court battles over the online 
song-swapping service Napster have 
thrust copyright concerns into the 
headlines. 

Until recent court decisions against 
Napster, the service worked by allow
ing users to share portions of their 
hard drives that contained music files. 
Such sharing angered the music indus
try because people download material 
created or owned by others without 
paying for it. Hence, artists and record 
companies lost some royalties. 

The Recording Industry Association 
of America, a trade organization 
which represents creators, manufactur
ers, and distributors of 90 percent of 
sound recordings produced and sold in 
the U.S., has to date targeted mass pro
ducers and distributors of pirated files 

I 

and counterfeit CDs. Its enforcement 
tactics have not targeted individuals. 

Copyright. net brings a new element 
to the battle with respect to file sharing 
services. Copyright.net aims to auto
mate copyright protection granted by 
the DMCA by watching service users 
and directly targeting users who share 
copyrighted material. 

When you sign up with Napster, the 
service identifies the sound files you 
have on your hard drive, puts them in 
a shared folder, and posts a directory 
of the contents of that folder on its 
servers. Users can then search for and 
trade files. 

According to Copyright.net, it has 
notified Napster of copyright infringe
ments of 1.5 million users. The service 
estimates that, as a result of its en
forcement, as many as 700,000 indi
vidual Napster accounts have been 
blocked. 

Tim Smith, president and CEO of 
Copyright.net, explains that a Napster 
user's shared folder is "like a sign [say
ing] 'Here's what I have!' We go to the 
server and read the sign, and then let 
that person know that the file they're 
trying to share hasn't been authorized 
by the copyright holder." 



When Copyright.net notifies Nap
ster of infringements, Napster will can
cel the offending account and send a 
notice to its owner explaining the rea
son for cancellation. If users who lose 
their accounts this way register with 
Copyright.net and agree to remove the 
offending files, it will contact Napster 
on the user's behalf to reopen the ac
count. 

In addition to Copyright.net, under 
the terms of the DMCA a copyright 
holder can complain directly to Nap
ster, or another service, of a user dis
tributing copyrighted material and the 
service is legally required to suspend 
the infringing user. 

Whatt do musicia!ills thn!illk? 
Musicians' opinions of the Napster 
controversy vary. 

"I think Napster is a great way for 
people to [get to] know about the type 
of music I do and about my band," 
says local performer Robert Everest. "If 
they like what that they hear they will 
go and buy our COs. So far we are not 
on the 'net, but that is something that 
we will do soon." 

Local jazz musician Paul Renz 
agrees. 

"Some famous musicians at the be
ginning were against [file sharing], but 
later changed their mind because of 
the promotional value. And smaller 
groups get the opportunity to be 
known nationwide," he adds. Renz, a 
self-described "technology square" 
plans to use the Internet to further pro
mote his work. "I plan to have a web 
page where I will advertise my three 
COs and where people will be able to 
download my music," he adds. 

Several high-profile national artists 
have also spoken out in support of 
Napster. 

Madonna is quoted in the Septem
ber 2000 Rolling Stone as saying, "Nap
ster could be a great way for people to 
hear your music who wouldn't have 
the chance to hear it on the radio." 

Dave Matthews weighed in on the 
subject in the magazine's July issue: 
"There are a lot of bigger problems in 
the world than whether Napster suc
ceeds or fails .... I don't think there is a 
malice coming out of Napster. We 
[have] allowed people to tape our con-

local jazz musician Pau~ Renz be~ieves thai!: file sharing is an opportuniity for lesser-known 

musicians to publicize their wor!<. 

certs from the beginning, and the 
record company questioned us about 
allowing that. But my thinking was 
that it only makes people want to buy 
more and increases the devotion of 
people who are going to listen." 

Some musicians are more con
cerned about forgoing royalties due to 
online song swap programs. When 
pressed, Renz concedes, "I don't know 
how I feel about Napster. Musicians 
don't get paid royalties [for music trad
ed on Napster] so I have to think about 
it. It is a double-edged sword." 

Whiff~ dlm~s the flllltllllre hold!? 
RealNetworks and recording power
houses AOL Time Warner, Bertels
mann, and EMI Group will soon 
launch a new online song subscription 
service called MusicNet. For an as-yet 
undisclosed monthly subscription fee, 
music fans will be able to stream or 

download fully licensed, copyright pro
tected songs. 

Napster, on the other hand, is bat
tling for its life after major setbacks in 
its ongoing battles with the record in
dustry. The company hopes to per
suade Congress to redefine copyright 
laws to allow online file sharing servic
es to prosper. 

Napster officials and the music in
dustry are talking with the govern
ment about how current copyright 
laws are being challenged by new on
line technology, but they should not be 
the only ones. Because copyright con
cerns everything on the Internet, these 
issues should be of concern to every
one. 

FOR MORE INFORMATION see 
www.napster.com 
www.copyright.net 
www.loc.gov/copyright 
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and 
painstakingly ·reading and rereading each. As a physicist, 
thinking about time is nothing new for me. What !found most 
compelling about the novel was the consistent link between 
human nature and the nature of time. I began to realize how 
our conceptions of time subliminally affect our interactions as 
humans. The linkage of the abstraction of time to the reality of 
human experience is both provocativ~ and refreshing. Regard
less of your background, this book will make you think as you 



he Best American Science Writing 2000 is the first of an 
annual series. This collection consists of nineteen pieces 
that include essays from contributors ranging from 

Nobel Prize winning physicist Steven Weinberg to jazz pianist 
Don Asher, and even a piece from The Onion. Yes ... .I did say The 

Onion. Series editor James Gleick explains in his introduction 
that, even in the present age, pseudo~science is a powerful ad~ 
versary to research science, and the piece from The Onion jabs 
hard at those who put faith in quackery. Meanwhile, Asher's 
essay explains how he fell out of love with science, and Wein
berg's piece is a physicist's musing on God, or the lack thereof. 

The variety of pieces included makes the collection fun and 
ensures that every reader learns something that she didn't know 
before whether it be about the behavior of ants or the dress of 
cavemen and women. The only piece I stumbled over was Dou~ 
glas Hofstadter's article, "Analogy as the Core of Cognition." 
Perhaps it was because of my poor background in linguistics 
and neuroscience, but I finished the article with a sense of con
fusion and a feeling that I had wasted much time and gotten lit
tle knowledge in return. 

My two favorite pieces were Atul Gawande's, "When Doctors 
Make Mistakes," and Floyd Skloot's "Gray Area: Thinking with 
a Damaged Brain." These are both moving first person accounts 
about how science impacts individuals. Gawande's article por
trays an event during his surgical residency where a mistake 
was made during an emergency room intubation procedure. 
The story brings to light· the life and death decisions doctors 
must make every day and highlights the fact that doctors are 
humans. A doctor who makes a mistake may not be a bad doc
tor, he may. simply make a mistake under extreme pressure. 
Skloot's essay is mind boggling. From the provocative opening 
sentence, "I used to be able to think," all the way through to the 
end, the reader is kept off balance, not quite sure of what to be
lieve. A virus attacked Skloot's brain leaving his cerebral cortex 
riddled with holes. Skloot lost memory and cognition abilities as 
well as having difficulty with motor skills like walking. He tells 
of how now when he finishes writing a letter at his desk he puts 

I 
continued from page 17 

his pen in his half full cup of tea, and how he can no longer 
pick proper words to complete a sentence, creating such non
sense as "blood tower traf
fic instead of rush hour 
traffic." Everyone is famil
iar with how traumatic 
brain disease can be, but 
the thing that makes 
Skloot's essay so amazing 
is that he has not recov
ered from brain damage 
he suffered. Skloot writes a 
lucid essay about what it 
feels like to think with a 
damaged brain when 
lucid thinking is not possi
ble with such a brain. One 
is so convinced by the co
gency of the writing that 
one forgets that the author 
is the same man who says 
"pass the sawdust" at the 
dinner table when he real
ly means "pass the rice" and who has to write down what he is 
looking for in the next room so he won't forget in the few sec
onds it takes to walk to the next room. In addition, Skloot won
ders about if he is the same person now that his brain thinks in 
a different manner than it used to. Such complex musings only 
make it more incredible to think about the position from which 
Skloot writes. 

Overall, this book has some amazing tales. Scientists will re
late to the anthology on a different level perhaps than the non
scientist, understanding better the challenges of experimental 
work, but non-scientists will also be able to enjoy the wide range 
of essays and gain an insight into the breadth of the endeavor 
called science. 

but cannot comprehend what is actually 
being said. 

Researchers continue to improve com
puters' natural language and speech 
recognition capabilities. According to 
Maria Gini, a professor of computer sci
ence. and engineering, "Computers will 
become· more capable of understanding 
what people want and more capable of 
providing basic services, such as buying 
plane tickets, ordering books, finding in
formation, on their own." 

Gini emphasizes the need for im~ 

proved natural language communica
tion if this type of progress is to occur. 

day be able to communicate with com
puters in much the same way we do with 
humans? That remains to be seen. As for 
HAL, Kubrick and Clarke's technological 
vision, the AI technology of 2001 seems 
to claim, "I'm sorry, Dave, I'm afraid I 
can't do that" ... yet. 

"If we think that language is the 
major vehicle of transmission of knowl
edge, [then] enabling computers to un
derstand language will allow computers 
to access lots of knowledge and to learn 
from it," she says. 

At this point, natural language seems 
to be one of the most prominent chal
lenges facing AI technology. Will we one 

FOR MORE INFORMATION see 
www.ai.mit.edu 
www.palantir.net/2001 
www.cs.umn.edu/Research/airvl/ 
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rocodile dung and condoms don't have much in common, but at one time they were both used as 

contraceptives. Because of the demand for controlling reproduction, people from all historical periods have 

actively contributed to the search for preventing or terminating pregnancies. Hundreds of natural methods that 

may prevent conception or cause miscarriages are found in medical lore. We've put together a brief description 

of some of the most unconventional methods we've found. Although modern science has never proved or disproved their 

effectiveness, medical researchers agree that these far-fetched techniques could be risky or even dangerous. So although 

you may be tempted, don't try them at home ... 

Silphium was so popular as a contracep
tive and abortifacient, that it became 
extinct 300 years after its discovery. Sil
phium was the main source of income in 
the North African city-state called Cyrene, 
because it was one of the only regions where 
it could be grown. Due to the plant's perceived ef-
fectiveness, demand was high, and it was shipped and sold to 
countries surrounding the Mediterranean. Silphium became the 
official symbol of Cyrene and can be found stamped on Cyren
ian coins. Research today has shown plant's related to silphium 
can stop rodents from conceiving by prevent fertilized eggs from 
implanting on to the uterus wall. 

Pennyroyal, a type of mint, spans the ages for its use as a contra
ceptive and abortifacient. It dates back to Athens, Greece, in 421 
B.C. In Aristophenes' play, Peace, a man is advised to used pen
nyroyal to prevent a pregnancy after his marriage. 
Nirvana wrote a song titled "Pennyroyal Tea", which highlights 

the contraceptive. 

Sit and drink pennyroyal tea 

Distill the life that's inside of me 

Pennyroyal is easy to obtain, be
cause it grows wild in the Ap
palachian mountains. It is often 
sold in stores in a powder or oil 
form. The proper way to use the 
herb as an abortifacient seems to be 
forgotten. Some women have safely 
ingested the herb in quantities that 

separate the fetus from the uterus and go through the motions of 
contractions to expel the fetus from the body. However, other 
women have died, experienced liver damage, or suffered other 
problems as a result of its use. 
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The use of crocodile dung as a contraceptive dates back to 1850 
B.C. from the Egyptian Kahun Medical Papyrus. These texts con
tain the oldest recorded information about birth control. Croco
dile dung mixed with a paste-like substance was a suppository, or 
solid that was placed and melted in the vagina. The mixture was 
effective either by acting as physical barrier against sperm or by 
altering the pH to a level lethal to sperm. Other North African 

tried to prevent pregnancies without 
using contraceptives. The Kama Sutra, 
an ancient Indian text, refers to two 
physical methods to avoid pregnancy: 
coitus reservatus and coitus obstructus. 
In coitus reservatus, an effort is made to 
refrain from ejaculating. In coitus ob
structus, the base of the penis is 
squeezed and the semen is ejaculated 
into a bladder where it can be disposed. 

More effective than physical restraint 
and most familiar today are condoms. 
Historical evidence of condoms can be 
found all over the world. Renaissance 

countries 
used elephant 
dung as a 
contraceptive. 

literature records the use of goat bladders, while Renaissance 
slaughterhouse workers used sausage skin. During the 1870s, 
"kabutoga" or tortorise shell condoms were used in Japan.· The 
modern day rubber condom was invented in 1880 to prevent 
pregnancies and the spread of disease. 



BY TIM FISTER 

fter a disappointing showing 
at the 2000 Engineering Col
lege Magazines Associated 

awards banquet last year, University of 
Minnesota students vowed that the 
Technolog would take home the covet
ed "most improved" designation and 
plaque in 2001. 

While this annual declaration may 
have seemed a touch whimsical, there 
was palpable excitement over the fu
ture of the magazine. At this year's 
ceremony, the Technolog won not only 
the "most improved" plaque, but also 
garnered awards in seven other cate
gories. 

Each year, ECMA members con
verge to swap ideas, learn from profes
sionals, and flaunt their own publica
tions. This year's conference was 
sponsored by the Colorado Engineer of 
the University of Colorado, Boulder. In 
reflection of the ever-changing nature 
of science and engineering 
magazines, this year's theme 
was "Evolution." Each ECMA 
conference aims to help im
prove every school's maga
zine. Structured with semi
nars on topics ranging from 
web design to printing 
processes, students were able 
to hone specific skills and 
learn about the other ingre
dients it takes to publish a 

magazine. The workshops 
were led by industry profes
sionals and combined tried
and-true theory with con
temporary trends in the 
publishing industry. 

One of the most useful 
was the magazine critique. 
An editor of Freeskier maga
zine paged through a selec
tion of ECMA magazines 

group of articles. His re
freshing criticism com
bined with post-lecture 
donuts led to the sharing 
of ideas between stu
dents from different 
schools, which makes 
the ECMA conference so 
unique. 

During free time on 
the final day, nearly all 
the students took ad
vantage of the weather 
and Colorado's pictur-

The Techrwlog staff with this year's fom ·Wirst-piace honors. 

Fmni": Advisor Paul Sorenson, Mike Mosher, Melissa iEblen, ad-

visor Sharon Km1c''t. Back: Mahi Palamusami, Tim fister, Sara 

esque mountains. 
While some went skiing, our group 
hiked Boulder Mountain Park. From 
an upper ridge of the Flatirons, we 
gained a bird's eye view of the Univer
sity of Colorado and the entire city of 
Boulder. 

To celebrate three days of new ideas 
and another year of hard work, an 
awards ceremony was held on the final 
night. The ECMA chairs, Technolog ad-

visors Sharon Kurtt and Paul Sorenson, 
emceed the event. By the end of the 
ceremony, the Technolog had accepted 
eight awards. Writer Florencia Agote's 
"Fun, Fraudulent, Freaky Follies" re
ceived an honorable mention for most 
entertaining feature. Mahi Palanisa
mi's article "Boomeranging: A Bur
geoning New Sport Takes Root" earned 
second place in the best non-technical 
article category. In a rare repeat, writer 
Jeremy Paschke took top honors in the 
best pure technical writing category for 
the second year in a row with "The 
New Age of Computer Simulations." 
Design efforts were acknowledged by a 
third-place award for best cover (Sum
mer 2000), a second-place award for 
best layout (Fall 2000), and a first
place award for art and photography 
(Summer 2000). The hard work of the 
entire staff earned the Technolog first
place awards for best single issue (Fall 
2000) and most improved magazine. 

Still giddy from the conspicuously 
high stack of awards and the thin 
mountain air, the Technolog staff de
clared a repeat performance was in 
order. With a renewed commitment to 
serving the students of the University 
of Minnesota, this might not be entire
ly out of the question. 

and gave his opinion on the Ted'mo~og staffers -~ake a break fmm their game of 
FOR MORE INFORMATION see 
http://cem.Colorado.EDU/ecma2001 

layout and writing of a select mounrl:ain-climbing frisbee. 
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BV T~M FISTER 

CROSS 
1. Not a shake? 
5. Cyrillic USSR 
9. Like a board 
14. Possessing Wings 
15. Comic: Little 
16. meenie ... 
17. Fastens a screw 
19. Sound the alarm 

ur 

20. Her Majesty's ergs? 
22. scarem 
23. Hearing organ 
24. Software Dvlpt. Tools 
26. 3 make aT. 
29. Intro to tech or sphere 
31. Opposite of 46A? 
32. _ spumante 
35. Pierre's Perrier 
37. Network order: big or little_ 
40. 15th century Chinese force? 
43. Green party: "_ raiders" 
44. Tennis unit 
45. Golfball mounts 
46. See 31A 
47. Dieter's lonliest number 
49. Nick and Nora's dog 
51. Former Yugoslavian 
54. Guest of Honor 
56. Leading after a bogie 
60. Radioactive storybook monkey? 
64. Group of three 
65. Ale manufacturers 
66. Bonjour, _ nuit 
67. "That makes sense" 
68. Circus architecture 
69. Vaulted church structures 
70. European nuclear research soc. 
71. Small Radio Telescopes, 

telescoped? 
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1. Fourth planet from the thun? 
2. Hi lo hello 
3. Down the road 
4. Watch the clock 
5. Particle physics grp. based at Cornell 
6. Can. based union of skilled workers 
7. Singer Patsy 
8. Indian state 
9. Charger's linebacker Junior 
10. Marksman William and others 
11. Call for aid: " a hand" 
12. Tops 
13. Type of transistor 
18. FDR almost served four of these 
21. Positions 
25. Walkmen and Discmen 
27. Thoughtful 
28. Droop 
30. Last word before liftoff? 
32. 6 for C, 7 for N? 
33. Pay the rent with corn? 
34. Rocker Nugent 
36. Dorm swill 
38. Ethernet jacks, for example 
39. Variation of -ize 

41. Anger 
42. As opposed to "Nay" 
48. Containing Niobium? 
50. Killed in Marseilles 
52. Destroys 
53. String Theory Unit 
55. Handbag 
57. An effective detective 
58. 007, for one 
59. Naps 
61. Caeser's mid-month crisis 
62. Fortune teller 
63. NY Times reporter Eifel 
64. Popular Topic for LT. seminars? 

Crossword solution will be printed in the 

fall 2001 issue of the Technolog. 
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