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IRONICALLY, THE TIME TO START 
SAVING FOR RETIREMENT IS WHEN IT WOI(S 

Lllffi YOU CAN LEAST AFFORD IT. 

Can't afford to save for retirement? 
The truth is, you can't afford not to. 

Not when you realize that your retirement 
can last 20 to 30 years or more. You'll want 
to live at least as comfortably then as you 
do now. And that takes planning. 

By starting to save now, you can take 
advantage of tax deferral and give your 
money time to compound and grow. 
Consider this: Set aside just $100 each 
month beginning at age 30 and you can 
accumulate over $1 72,109° by the time 
you reach age 65. But wait ten years and 
you'll have to budget $219 each month 
to reach the same goal. 

Even if you're not counting the years to 
retirement, you can count on TIAA-CREF 
to help you build the future you deserve
with flexible retirement and tax-deferred 
annuity plans, a diverse portfolio of invest
ment choices, and a record of personal 
service that spans 75 years. 

Over 1.8 million people in education and 
research put TIAA-CREF at the top of 
their list for retirement planning. Why not 
join them? 

Call today and learn how simple it is 
to build a secure tomorrow when you 
have time and TIAA-CREF working on 
your side. 

Start plallning your future. CalL our Enrollment Hotline at 1 800 842-2888. 

Ensuring the future 
for those who shape it. sM 
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Star Power 
A student researcher in the astrono
my department, Jennifer Bath seeks 
to solve the mysteries of the sky. 

- by Erin Davidson 
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Visualizing Mathematics 

The University's Geometry Center 
makes models out of math, moves 
technology to the classroom , and 
supports the international scientific 
community. 

-by Rodney R. Gayle 
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Going Up? 
Looking for work experience? Need 
to polish your resume? IT Career 
Services can help you succeed in 
the real world . 

-by Sarah Bartsch 
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Making Minnesota 
Nicer 
Aiming to attract technology-based 
companies , the Minnesota High 
Technology Council advocates tech
nical education and a solid commu
nications network. 

- by Gregory Lauer 
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View of a solar system and spacecraft visualization program written 
at the Geometry Center. The cover story begins on page 12. 
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Encryption policy limits 
electronic freedom of speech 
by Laura Walbrink 

T he administrati on that offered the 
Clipper Chip announced last month 
its latest version of an unconsti tution
al and ineffective federal encryption 
po licy. Prev iously, companies were 
only a llowed to export 40-bit hard
ware and software encryption prod
ucts. Under the new initi ati ve, the 
max imum exportable key length has 
been boosted to 56 bits. But 
wait, there 's a catch ! A few, 

Rights is in order for the government. 
Time and again , vari ous pres identi al 
admini strations, paralyzed by fea r of 
not hav ing access to all communica
tion in thi s country, have hacked away 
at freedom of speech. "We have to 
know what the criminals are doing," 
the feels say to the American public, 
assuring us that the rights o f the law-

Administrati on will seek leg isla
ti on ... inclucling prov iding penalti es 
fo r improper re lease of keys .... " 
"Improper", of course, remains wide 
open to interpretation, as does "penal
ties ." 

Inte rnet traffi c continues to grow 
exponenti ally. Never before has so 

actuall y. F irst, thi s interna
ti onal data security free-for
all lasts fo r only two years-at 
most. T he government will 
initi all y issue a s ix-month 

The administration 
genera l export li cense and 
will renew it onl y if exporters 
meet its milestones for inte-
grating key recovery features 
into their products . After the 
honeymoon, all exported 56-
bit products will be required 
to support key recovery. 

The admini stration has con-
cocted a surpri sing ly crude 
blac kmail proposa l. The computer 
industry, naturally enough, wants to 
sell its encryption products to a hun
gry international market. It sits at the 
mercy of the federal governme nt, 
though. Even the new 56-bit key 
length allowance is little consolation 
considering that 128 bits is the stan
dard here in the U.S. Still , because 56 
bits is a more attractive option than 
40, industry is li kely to comply with 
the aforementioned mandates. When 
the "key escrow" policy kicks in, that 
allure will be lost. Users of the export
eel e ncryption products will be 
required to register their private key 
with an approved organi zation, giving 
the U.S. government an open back 
door to snoop into the affa irs of people 
worlclwicle . 

A refresher course on the Bill of 
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has concocted a 
surprisingly crude 

blackmail proposal. 

abiding would not be vio lated. We 
agree because we're scared, too. We 
didn ' t li ke Communism then and we 
don ' t like terrori sts now, so we let the 
government restrict our freedom in the 
name of safety. Unfo rtunate ly, too 
much power begets abuse. Did wire
tapping bring clown the mob? No, but 
somehow Dr. Martin Luther King, Jr.'s 
office got the special treatment. 

Smart criminals don ' t use insecure 
communication methods. When the 
governme nt broadcasts that the 
Internet is no longer private, law
breakers will cease (if they ever 
began-that has yet to be proved) to use 
it. Meanwhile, millions of people wi ll 
be left exposed to the whims of para
noid bureaucrats. The Statement of the 
Vice President on the key encryption 
proposal assures the public that " the 

much information been amassed about 
each of us in such an accessible, inex
pensive, and concentrated medium . As 
computer technology deve lops and 
electronic commerce becomes com
monplace, the consequences of and 
potenti al for abuse of power become 
imminent and severe. 

Many recognize the Internet as the 
purest forum fo r freedom of speech in 
the world today. History has taught us 
that giving government free reign over 
our c ivi l liberties is dangerous. Rarely, 
if ever, have citi zens received any ben
efits fro m silencing their vo ices and 
surrendering their rights. They won' t 
with the government 's key encryption 
policy, either. * 
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seminars & colloquia 
Aerospace Engineering and Mechanics o Fridays 2:30-3:30 p.m. I Akerman 209 
Nov. 1 "Anti-Plane Shear: An Intriguing Mathematical Model in Solid Mechanics" I 

Professor C. Horgan, School of Engineering, University of Virginia 
Nov. 8 "Fluid Interfaces from the Perspective of Solid Mechanics" I Professor L. 

Truskinovsky, University of Minnesota 
Nov. 15 "Computations of Microstructures" I Professor C. Collins, University of 

Tennessee 
Nov. 22 "A Group Theoretical Approach to Chaotic Motions" I Professor I. A. Kunin, 

University of Houston 
Dec. 6 "Geometric Flows in Computer Vision" I Professor A. R. Tannebaum, 

Department of Electrical Engineering 

Astronomy o Fridays 3 p.m./ Physics 131 
Nov. 1 Dr. Ted von Hippel, NOAO 
Nov. 15 Dr. Evan Skillman, University of Minnesota 
Nov. 22 Dr. Roger Chevalier, University of Virginia 
Dec. 6 Dr. Steven Odewahn, Arizona State University 

Biosystems and Agricultural Engineering o Fridays 1:30 p.m./ BioAgEng 106 
Nov. 1 "Creative Innovation in Food Product and Process Development" I Dr. Phil 

Perkins, Director, Pillsbury Company 
Nov. 8 "Practical Issues in Minnesota Drainage Laws" I Mr. Kurt Deter, Rinke

Noonan Attorney at Law 
Nov. 15 "Modeling of Flow and Transport Processes in Porous Media" I Professor 

John Nieber, Department of Biosystems and Agricultural Engineering, 
University of Minnesota 

Nov. 22 "The Changing Retail Bakery Industry and Business" I Dr. Robert Tang, 
Manager, International Multifoods 

Dec. 6 "Olfactometry Work-The Art of Smelling" I Mr. Dick Nicolai, Research 
Fellow, Department of Biosystems and Agricultural Engineering, University of 
Minnesota 

Chemical Engineering and Materials Science o Tuesdays 1 :25 p.m. I Amundson 875 
Nov. 5 "Electric lmpedence Tomography of Suspension and Powder Flows" I Roger 

T. Bonnecaze, University of Texas-Austin 
Nov. 19 "Thermal Barrier Coatings" I David R. Clarke, University of California-Santa 

Barbara 
Nov. 26 "Interfacial Modification and Phase Segregation in Polymer Blends" I Stanley 

Hobbs, General Electric 
Dec. 3 "The Response of Vascular Endothelial Cells to Flow and the Role of 

Calcium" I Robert Nerem, Georgia Institute of Technology 
Dec. 10 "Dynamics of Liquid Mixing" I Han Meijer, University of Eindhoven 

Chemistry o Mondays and Fridays 4:15p.m./ Smith 331 
Nov. 1 "Novel Approaches to the C-Aryl Glycoside Antitumor Antibiotics" I Professor 

Kathlyn Ann Parker, Brown University 
Nov. 4 "Electron Transfer Perpendicular to the DNA Double Helix: New Tools for 

Bioinformatics Based on Transition Metal Complexes" I Professor Holden 
Thorp, University of North Carolina at Chapel Hill 

Nov. 8 "Design and Synthesis of Selective Non-Peptide Ligands for Opioid 
Receptors" I Professor Philip Portoghese, University of Minnesota 

Nov. 11 "Unexpected Application of Industrial Analytical Chemistry" I Dr. Mary Kaiser, 
E. I. Dupont, Experiment Station 

Nov. 15 "Protein Design: Understanding and Utilizing Nature's Blueprints" I Professor 
Barbara lmperiali , California Institute of Technology 

Nov. 18 "Tandem Sequence of Stepwise Electrophilic Additions Mediated by Sulphur 
Stabilized Cationoid Reagents and Intermediates" I Professor William Smit, 
Zelinsky Institute of Organic Chemistry 

-Seminars & Colloquia continued on Page 23 
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Truly Timeless Technolog 
November 1927 
The new Phys ics building, located 
next to Main Engineering, is slated to 
open soon. Constructed to meet the 
needs of the grow ing department , 
which has tripled in staff and student 
enrollment during the las t 25 years, 
the building will house laboratories , 
classrooms, lecture hall s, and offi ces. 
It was built and equipped fo r 
$450,000. The structure was des igned 
to provide facilities to accommodate 
current research, but also with the pos
sibility of expansion in mind. When 
the north and south side wings are 
eventuall y extended to Church Street, 
the size of Physics will match that of 
the Chemistry building. 

The three lecture hall s were planned 
specifically for undergraduate physics 
courses. At the front of each hall is a 
door opening to the common large 
apparatus room. Eq uipment fo r 
demonstrati ons is thus easil y accessi
ble to professors. The lecture hall s 
(capacity 500, 200, and 160) are 
located on the ground fl oor near main 
entrances to avoid stairwell crowding 
and noise. Acoustics were carefull y 
considered ; fa ns and washers are 
placed in the sub-basement, and sabi 
nite plaster was used for the fini sh. 
The rooms will be used fo r approxi
mately I ,800 demonstration lectu res 
per year. 

To the right of the main lobby are 
three mechanics laboratories. The heat 
division occupies the south wing of 
the second fl oor, while the north side 
houses the electricity division. Optics Cover of the Winter 1977 issue (Vol. 57, No. 3). 
is located on the third fl oor, and 35 
advanced and research laboratories are 
situated in the basement. 

October 1944 
Taken .fro/11 a letter written by IT dean 
Sal/luel C. Lind. 

The Minnesota Legislature recentl y 
appropri ated $ 1,175,000 for the con
struction of a building to house the 
mechanical and aeronauti cal engineer
ing departments. However, the build-
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ing will not be constructed until the 
war ends because materi als are 
unavail able. In 1940, IT enrollment 
reached a high of 2,439, but it has 
since dwindled to a low not seen since 
the earl y 1900s. Still , postwar enroll
ment is expected to far exceed that of 
1940. Although an influx of graduates 
will sati sfy the shortage of labor 
caused by mili tary serv ice, record 
enrollment will cause classroom and 
laboratory overcrowding and burden 

staff. Universities will face stiff com
petition for professors and have diffi
cul ty meeting the need for add itional 
fac ili ties. Returning veterans will 
pose challenges , too . Some will 
require refresher courses; others will 
wish to hurry through college while 
lacking a sense of purpose. These 
problems must be met with courage. 
Technology education will be of pri
mary importance fo llowing the war. 
Engineers and scienti sts will ass ume a 



.,. 

larger role in public matters, helping 
to correct past mistakes and prevent 
present conditions from reoccurring. 

December 1959 
Sonotone Corporation, a major manu
facturer of nickel-cadmium batteries, 
and Ameri can Motors Corporation 
have teamed to research the poss ibili
ty of creating a modern electric car. 
As visualized, the electric car would 
be cheaper to operate and have fewer 
service problems than its gasoline
powered counterpart. The brief life 
and long charging time of convention
al batteries, prev iously the only option 
available, rendered the electric car lit
tle more than a pipe dream. However, 
the development of the nickel-cadmi
um battery, already used in military 
and domestic goods, has made the 
idea of a battery-powered automobile 
plausible. 

An electric car built using the latest 
design would have some disadvan
tages not encountered by drivers of 
today 's automobiles. For example, the 
battery powering the car would need 
recharging every 100 miles. American 
Motors and Sonotone are studying the 
use of a generator, run by a small 
gasoline engine, to constantl y 
recharge the battery. The auxiliary 
engine would require little gas to per
form thi s operation . 

Driving the electric car would be sim
ple. In the current model, a foot accel
erator controls the speed of the electric 
motor. The auxiliary engine operates 
without driver action . Like gasoline
driven automobiles, the electric car 
has a steering wheel, brake, and 
reverse gear lever. Minnesotans 
would be pleased by its weather-han
dling capability; because the battery 
maintains its charge and can be 
charged and di scharged under ex treme 
climatic conditions, the electric car 
would start immediately in even the 
worst weather. 

May 1967 
To help cu!Tent undergraduates pre
pare for life after school , the 
Minnesota Technolog decided to con
duct an anonymous survey of the atti-

SOME THINGS NEVER CHANGE?-
This photo of the Engineering Library appeared in the December 1927 (Vol. 7, No. 3) 
issue. The caption read: "On the average each student comes here 63 times a year. 
More than 20,000 volumes of technical information are stored for his use." 

tudes and expen ences of the 1962 
graduating class. One hundred sixty
eight of the 295 questionnaires mailed 
were returned, a 56 percent response 
rate. 

Eighty-six percent of survey respon
dents are married . They are, on aver
age, 28 years old and have 1.76 chil
dren. Forty-two percent live in the 
Twin Cities, while another 14 percent 
res ide elsewhere in Minnesota. 
Fifteen percent of surveys arrived 
from California, and 29 percent are 
scattered around the rest of the United 
States. Eighteen percent of respon
dents now hold an advanced degree. 

Salaries are high and increase regular
ly for 1962 IT graduates. Most of 
these alumni are paid between $800 
and $1100 per month . They received 
a $55 monthl y salary increase one 
year after graduation. After two years, 
their salaries increased another $60 
per month, followed by an additional 
$66 and $80 after their third and 
fourth years, respectively. Graduates 
of pure sciences earn about $200 less 
per month than engineering graduates. 
Fifty-nine percent of the 1962 alunu1i 
still work for the same company they 
began with after graduation, but 13 

percent have worked for three or more 
employers. Ninety-eight percent are 
employed, and 2.4 percent are in the 
military. One respondent considered 
himself unemployed. 

Although 38 percent of graduates' pre
sent jobs are in des ign, up from the 32 
percent whose first jobs were in that 
field , management has seen the largest 
increase in graduates . Just 3.5 percent 
began their careers in management; 
now 2 1.3 percent of 1962 alumni have 
moved into supervisory positions. 

Respondents indicated some di ssatis
fac tion with the relevance of their col
lege cutTiculum. Over 50 percent con
sidered their undergraduate studies 
either "much too theoretica l" or 
"somewhat too theoretical." Seventy
six percent said that they presently 
study "s lightl y less" or "much less" 
technical material on the job than they 
did as students. On the other hand, 43 
percent study " much more" or "slight
ly more" non-technical information at 
their jobs than they did in college. 
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Rough Trade 
by 2- 1/2-inch package of trading cards 
is a scary, nightmarish one. 

Like the stats of a baseball player on 
the back of sports cards, X-Files cards 
include detailed information on the 
various episodes, including original 
air date , writer, director, cast infonna
ti on, and story. The obligatory maga
zine-sty le portraits of Agents Mulder 
and Scull y pop up as expected as well , 
as do acti on shots and entire cards 
devoted to the production aspects of 
the series. 

The X-Files goes miniature 

These particul ar "bubble-gum cards" 
don' t even come with bubble gum , an 
improvement since nobody bought 
them fo r the sti ff, tas teless stick that 
was always caked with so much sugar 
it left a permanent res idue behind on 
the one card it had touched in the 
pack. Each pack does promise the 
chance of finding "randomly-insert
ed" 3-D hologram cards though (along 
with an "Approximate odds per pack 
of finding 3-D hologram cards I : 18" 

by Chris Lee 

While trading cards are usuall y mar
keted to kids, there is a very adult 
undercurrent to thi s seemingly harm
less hobby. Whether the subject matter 
be athletes, movies or te lev ision pro
grams, or parody (li ke the popular 
"Wacky Packages" series of the ' 80s), 
the world of trading cards is many an 
adolescent ' s first introduction to 
grow n-up pastimes li ke gambling, 
fe ti shi sm, and investing. 

It 's true. The purchase of every pack 
beyond the fi rst is a crapshoot- you 
never know what you' ll get or if the 
pack will be full of "doubles" previ
ously acquired. The excessive atten
tion given to hard, glossy photos with 
backsides containing detailed info r
mation on something one is already 
nuts about to begin with onl y height
ens an obsession. And , of course, col
lec tors justify their ever-mounting 
purchases with hopes that someday it 
will all be worth a lot of money. 

The Topps Company's new "Season 
Three" collection of tradi ng cards 
commemorating The X-Files, howev
er, seems blatantl y geared toward the 
same demographic of young adults 
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that helped the FOX series and its net
work come to promjnence in the fi rst 
place. After all , what parents want 
their children 
fixating on pic
tures of a rot-
ting, 
head 

severed 
111 a 

garbage can 
(card 38) or an 
"e mbitt e r e d 
qu a drupl e 
amputee" (card 
45)? 

Some of the 
cards feat ure 
dark, surreal art
work that 
appears to have 
been commi s
sioned especial
ly for the coll ec
tion, freaky 
co mp os iti o n s 
that look li ke 
backdrops from 
a Nine Inch 

X-Files 
trading cards seem 
blatantly geared 
toward the same 
demographic of 
young adults that 
helped the FOX 
series and its net
work come to 
prominence in the 
first place. 

disclaimer). 

It remains to be 
seen if these X
Files cards will 
ever pay off as 
an investment. 
Each slim pack, 
priced at $ 1.50, 
contains onl y 
nine cards. It 
would likely take 
severa l dozen 
packs to eventu
all y atta in the 
entire co llection, 
and adults who 
are so ga-ga over 
the show to do 
such a thing 
would sure ly be 
the onl y ones 
looking to pay 
top dollar fo r 
such items in the 

Nail s video. Since The X-Files itself 
relies heav il y on the viewer's imagina
tion to make its creepiness even more 
effecti ve, it 's no surpri se that the 
world found in the confines of a 3-1 /2 

future. But then again , what do I 
know-trust no one. Get 'em while 
you can. * 



Easy-Listening for the Grad School Set 
by Matt Keppel 

Buck Rogers never had it so good. 
Mid-20th century Americans' vision 
of the future was a rosy utopia of "ser
vice-oriented" robot butlers and super
quick transportation systems, without 
all the fuss of troublesome aliens and 
world dominators. The Space Race 
was beginning, convenient household 
appliances were popping up left and 
right, and ultra, hyper, and deluxe 
entered the streamlined lex icon of 
funll'espeak. 

In thi s burgeoning era of mega-pro
ductivity, a soundtrack was created to 
provide background ambience to the 
lives of the le isure-enjoying bachelors 
and bachelorettes of the 1950s. Hi -fi 
stereos had just been introduced and to 
test their brilliance of multi -dimen
sional sound , instrumental , jazz-styled 
records emerged. Esquivel, a Mexican 
orchestra conductor and arranger, 
s tarted re leas ing these soundtrack
type albums mi xing horns, strings, 
choirs, and percussionists. A ll these 
"Every instrument but the kitchen 
sink" contributions meshed to form an 

enormous sound co ll age to the 
untrained ears of the Eisenhower era . 
To our current youth, though, Cabaret 
Esquivel (RCA Records)-one of the 
many recent Esquivel re-issues-just 
sounds like the zany soundtrack to 
Saturday morning cartoons and 
"B rady Bunch" re-runs; all promising 
futurism of sound lost to 'Tom & 
Jerry" chase sequences. 

Of thi s new generation of li steners, 
' 90s British drone-pop band 
Stereolab picked out the key elements 
of relaxation and suaveness from 
Esq ui vel's cata logue and added it to 
their brand of Velvet Underground
esque atmospherics. Naming one of 
the ir earlier full-length releases Space 
Age Bachelor Pad Music (Too Pure 
U.K. Records)-the title of a Esquivel 
compilation-was a defi nite nod to 
the master of lush arrangements. But 
with Stereolab, the kitsch quality so 
inherent in the recent "Lounge 
Nation" rev iva l of cocktail jazz and all 
things Vegas has been thrown 0ut the 
window in favor of minimali sm, bub
bling '70s primitive synthesizers, and 
lyrics concerning soc ial and political 

upheavals. It 's easy- li stening for the 
grad uate school set. 

If Stereolab is the serious side of 
"space age" pop, then Astral Sounds 
From Beyond The Year 2000 (Scamp 
Records) is its jokey younger brother. 
When the moon landing and the 
Apollo program were all the rage, all 
things cosmic were all things popular. 
Instrumental ' soundtracks' to non
ex istent movies would regularly sell 
truckloads. With titles like "Astral 
Freakout" and "Tripping on Lunar 
07", the peace and love era of the late 
'60s was bordering on kitsching itself 
to death. Post WWII eye (ear?) -open
ing inventions with stereo equipment 
(hi-fi , updated speaker systems) 
moved increasingly inward as stereo 
headphones and, late r, Walkmans 
made personal music consumption a 
solitary, individual experience. Head 
music, mind-altering sounds, may all 
have emerged thanks to the conduct
ing hands of one Mr. Esquive l, mil
li ons of sci-fi B-movies, and too much 
time spent in Las Vegas 's ve lvet 
lounges. * 

Trust no one . • • and drink up 
Rhonda Hicks compiled this X-Files drink
ing game based on various Internet news
group postings. Players are advised to 
watch and drink responsibly, using the bev
erage (not necessarily alcoholic) of their 
choice. Visit Rhonda 's X-Files site at 
http://www.enterprise.cal-rhondalxfiles. 
html for the complete game. (Used with 
permission.) 

One sip: 
• characters show their badges 
• either character fires gun 
• either character smiles 
• a mutant/alien/monster kills someone 
• Mulder eats sunflower seeds 
• Scully drinks iced tea 
• echo of opening music plays 
• anyone says anything about a conspir

acy theory 
• Mulder contacts Deep Throat/Mr. X 
• a computer does something computers 

can't do 
• Skinner appears 

• Cancer Man appears 
• the first time you see Mulder's "I Want 

To Believe" poster 

Two sips: 
• Mulder or Scully kills someone 
• Mulder loses his gun 
• someone gets handcuffed 
• Mulder does a voiceover 
• Mulder goes into a dark place alone 
• Mulder or Scully launches into an awk

ward-sounding explanation of some his
torical/scientific fact/principle 

Three sips: 
• Mulder or Scully gets kidnapped 
• Mulder or Scully goes into quarantine 
• Scully leaves/enters a room just 

before/after something inexplicable 
happens 

• Mulder or Scully goes on a date 
• you see Mulder or Scully's dreams 
• Mulder or Scully is put in jail 

Four sips: 
• Mulder loses his temper 
• lnternet/alt.tv.xfiles is mentioned 
• Mulder or Scully seen in swimming suit 
• alien appears 
• an actor from Twin Peaks appears 

(other than Mulder) 

Five sips: 
• spacecraft appears 
• Scully goes into a dark place alone 
• a dead person appears 

Events Requiring Special Action (Smash 
your TV set and begin a Jetter writing cam
paign to FOX asking the network to cancel 
the show): 

• Mulder and Scully get romantic 
• ending of episode is totally closed with 

no unanswered questions 
• alien turns out to be a guy in a mask 

who is haunting a house to lower its 
property values and at the end, Shaggy 
and Scooby Doo help crack the case 
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Jennifer Bath has 
gazed at the stars 

all her life. 

As an adolescent) 
her love of the cosmos 

inspired her to build a 
telescope. During her 

sophomore year at the 
University) Bath) now a 

senior in astronomy, 
received a scholarship from 

the National Science 
Foundation which offered 

her the opportunity to 
conduct research at the 

Automated Scanner Lab. 
After the scholarship term 

expired) Bath was hired on 
as a researcher at the lab) 

which is located at the Tate 
Lab of Physics on the 

University )s East Bank. 

by Erin Davidson 

I 

I 
I 
I 
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Bath's most recent research deals with 
images of the night sky taken during 
the 1950s at the Palomar Observatory 
in southern California. The images, 
which compare different parts of the 
sky without using costly telescope 
time, were created as part of the 
Palomar Observatory Sky Survey. 

Bath works with the Automated Plate 
Scanner Group in using the images 
from the Palomar Observatory to cre
ate databases of the whole sky. The 
images , captured on glass plates, each 
represent a length of sky approximate
ly equivalent to that swept by half of a 
fi st when held at arm 's length. Two 
plates are used for each area of the 
sky. A red filter is used once, and then 
a blue filter consisting of 1,000 sets of 
plates. The colors give information 
about the stell ar age and composition. 

The Automated Plate Scanner can 
detect whether an image is a star or a 
galaxy and categorize jt as such with a 

about 75 percent of our galaxy," Bath 
says. 

The Automated Plate Scanner Group 
includes two groups of astronomers: 
galactic, with whom 
Bath works, and 
extra-galactic. 
Galactic as tronomers 
study stars , and 
extra-ga l actic 
astronomers work 
with galax ies. Extra
galactic astronomers 
use statistical meth
ods to find second
order asymmetries in 
the galaxy shape, 
including the distrib
ution of stars in the 
disk and the halo, the 
di stribution of gas 
and dust in the 
galaxy, and the exis
tence of the thick 
disk. 

profile 

Astronomica l Society's meeting last 
June. 

Thjs year, Bath plans to complete her 
honors physics and astrophysics thesis 

"In the end) we have a beautiful map 
of the stars-about 75 percent of our 
galaxy." 

high degree of accuracy. It uses 
extremely sensitive lasers to scan two 
plates at a time and output a reading 
which creates the computer image of 
the plate. The computer jmage is then 
cataloged and calibrated so that 
astronomers can compare different 
areas and have consistent data. The 
data obtained from the scanner is also 
stored on tapes and published on the 
World Wide Web. "In the end, we 
have a beautiful map of the stars-

In her first summer at the lab, Bath 
began worbng on the distribution of 
gas and dust in the galaxy in order to 
have more reliable data about the 
stars . Bath likened the gas and dust to 
"headlights in the fog." Bath worked 
with Dr. Jeffrey Larson, who has been 
mabng models of galaxy shape to 
match the star counts obtained in the 
lab. She presented this research along 
with her gas dust research in Madison, 
Wisconsin , at the American 

with the Automated Plate Scanner 
Group on either the asymmetries in 
the galactic halo or on proper motion 
studies. Her future goals include plan
etary astronomy and studying the for
mation of the solar system. She also 
hopes to someday teach astronomy. * 
For more information about Jennifer 
Bath's research and the Automated Plate 
Scanner lab, visit the website at 
http://isis.spa.umn.edu. 
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Nestled in a small corner of south
east Minneapolis, just off Interstate 
35W, lies ij[ill(B ~(B®WO(BilGJ:vJ @(BOOil(BGJ. Its 
location has kept one of the 
University's best assets hidden, but 
the technology emerging from the 
Center is bringing it into the limelight. 

Angle j20.0 

S tart Hme: 0 days, 04:39:00.00 

Time elapsed: - 1 days, 23:56:00.00 

Current Coverage: 74 .3".<. 

Mean Coverage: 73.7% 
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s;;onstellaUons 
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63 . 435 
63 . 435 
63 . 435 
63 .4 35 
63 . 435 
63 . 435 
63 . 435 
63 . 435 

12 . 000 -4 5 . 000 - 2880 . 00 
24 . 000 -4 5 . 000 - 5760.00 
36 . 000 -4 5 . 000 - 8640.00 
48 . 000 - 45 . 000 - 11520 . 00 
60 . 000 - 45 . 000 -144 00 . 00 
72 . 000 -4 5 . 000 -1 7280 .00 
84 . 000 -4 5 . 000 - 201 60.00 
96 . 000 -4 5 . 000 - 23040.00 

108 . 000 -45 . 000 - 25920 . 00 



T
he Geometry 
Center, funded 
by the National 
Science 
Foundation 

(NSF) , was established 
in 1991 for the purpose 
of promoting and devel
oping visualization and 
communication tech
niques for mathematics 
and related sciences. In 
accord with the NSF's 
directives, the Center 
focuses on software 
development, video 
production, and the 
integration of technolo
gy into the classroom. 

In addition to these 
objectives, the Geo- Geomview (Courtesy of the Geometry Center) 
metry Center invites 
professors and 
researchers from around the world to 
participate in its research and software 
development programs. Researchers 
travel to the University of Minnesota 
to work individually, collaborate with 
others , or attend conferences and 
workshops hosted by the Geometry 
Center. They consult with the Center's 
technical staff and have access to 
state-of-the-art equipment. This 
unique environment allows workshops 
and conferences at the Geometry 
Center to have a strong focus on soft
ware use and development and facili
tate interaction and computer explo-
ration. 

The staff at the Geometry Center 
includes the director, mathematics 
professor Richard McGehee, six tech
nical and six administrative profes
sionals, and a small number of post
doctoral fellows , graduate students, 
and student programmers. 

Visualization Software 
The foundation of the Geometry 
Center's visualization efforts lies in a 
software package called Geomview, 
an interactive three-dimensional (3D) 
program that the staff wrote to 

enhance the capabilities of ex1stmg 
mathematics and engineering soft
ware. Commercial mathematics soft-
ware, such as Mathematica and 
Maple, can perform complex calcula
tions but lack an extensive interactive 
3D graphics package. Conversely, 
engineering programs such as 
AutoCAD provide sophisticated 3D 
graphics but are not designed for 
mathematical problems. Geomview 
fills this gap by offering advanced 3D 
graphics that work with data-generat-
ing programs. 

Geomview differs from standard com
puter-aided design (CAD) packages 
because it only handles the display of 
data. When used alone, Geomview 
allows the user to view a geometric 
object from various angles and change 
its location and dimensions , but it 
does not include functions to construct 
or otherwise operate on that object. 
Geomview links to both commercial 
and custom-made products , however, 
so that the data generated from those 
programs can be displayed. 

One recent product based on 
Geomview is a spacecraft design pro
gram called Crafter, developed by the 

cover 

Center's staff for use by scientists at 
NASA's Jet Propulsion Laboratory 
(JPL) in Pasadena, California. The sci
entists at JPL needed a way to quickly 
create approximate 3D models of 
spacecraft for use in making anima
tions during the planning stage of a 
mission. Using the traditional CAD 
packages that create the actual blue
prints was too awkward. Crafter, while 
not able to construct detailed specifi
cations, facilitates the creation of a 
simplistic model needed for demon
sti·ating the initial draft of a mission. 

Another recent project at the Center is 
a program for visualizing satellite 
orbits . Several communications com
panies are interested in launching 
"constellations" of low earth orbit 
satellites to allow telephones and com
puters to communicate with each 
other directly through satellites, rather 
than routi11g through ground wires or 
cellular stations. The goal of this sys
tem is to be able to connect any two 
points on the earth with a series of 
satellite connections. This network 
routing problem is complicated 
because in order to be close enough to 
the earth to allow rapid communica
tion , the satellites must move with 
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General properti es for: 

JBo t t om cap (Circul 

Group properti es: 

Attachment point (relative to parent) : 

Individual properties: 

Offset from attachment point : 

0 0 0 

Rotation (about obj ect 's origin): 

axis : o o 1 

!,!_pdate Circular!:late Properties 

Crafter (Courtesy of the Geometry Center) 

respect to the surface of the earth. The 
particular route chosen for a certain 
connection thus changes quickly with 
respect to time. Another type of satel
lite orbit , called geosynchronous, 
arranges for a satellite to remain over 
one spot on the ground continuously. 
However, because of the large dis
tance from the sutface of the earth , the 
geosynchronous sate llites would not 
be practical for interactive telecom
munications. 

Patrick Worfo lk and Robert Thurman, 
two Geometry Center postdoctoral 
fellows, have written a program ca lled 
Sa Vi (Satellite Visuali zation) whjch 
allows planners to view constell ations 
of satelli te orbits in motion. This pro
gram also allows the planners to com
pute vari ous statistics about the orbits, 
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such as the amount of ground each 
satellite covers. 

Electronic Publishing 
In addition to visuali zation , the other 
major component of the Geometry 
Center's objectives is to facilitate the 
communication of mathematics and 
science. The Center had one of the 
very first Web sites and has achieved 
international recognition for its innov
ative use of the Web to present inter
acti ve mathematica l materi als. 
WebEQ, a sys tem which allows 
researchers to put mathematical equa
tions in their Web pages, is a current 
project related to this effort. Standard 
HTML, the language in whjch Web 
pages are written, does not provide fo r 
mathematical equations with special 

symbols, superscripts, or subscripts. 
Using Java, a new platform-indepen
dent programming language designed 
for use over the Internet, Geometry 
Center staff have developed a working 
prototype of a system which enables 
mathematical equations to appear on 
Web pages. Although WebEQ is not 
intended to be the final answer to the 
problem of mathematical typesetting 
on the Web, it is a key experiment in 
the process of determining that solu
tion. * 

For more information about Geomview, 
Crafter, WebEQ, Sa Vi, or other projects at 
the Geometry Center, visit the Center's 
Web site at http://www.geom.umn.edu. 
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A 
the job market 
becomes ti ghter 
and competition S for .reliable, high
paymg occupa

tions continues, thousands of people 
nationwide attend college with hopes 
of obtaining just one of the vanishing 
positions. For students in the Institute 
of Technology at the University, how
ever, there is help . The Institute of 
Technology Career Services center 
(ITCS) provides help needed to get a 
jump start in today's fas t-paced 
world . 

Headed by director Sharon 
Kurtt , ITCS has helped thou
sands of students choose 
majors, secure internships 
and cooperative education 
pos itions in their fi eld of 
study, prepare for inter-
views, create resumes, and 
find permanent employ-
ment. The center provides 
many different services and '·· 
programs suited to fit the 
changing needs of the college 
student. Whether helping stu
dents find a list of employers or 
assisting them in getting a job, 
ITCS can clear up confusing issues. 

A primary function of ITCS is aiding 
students in choosing a major. 
Recognizing that thi s is an important 
and stressful dec ision, ITCS has 
developed IT 13 J 2, a two-credi t 
course to help students select the right 
career path for them. The class, which 
is centered around the individual, 
allows students to observe and discov
er their interests and talents. The 
career course is not the only option 
available to students pondering their 
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choice of maj or, though. Each 
October, the IT Career Fair, co-spon
sored by the Society of Women 
Engineers and Eta Kappa Nu, gives 
students the opportunity to speak with 
representati ves of different companies 
nationwide. Those attending 
the fair learn of 
less tradi -
tion a l 

e mpl oy-
ment opti ons, 
including government agencies and 
national organizations. IT Week, 
sponsored by Plumb Bob, offers stu
dents a casual setting in which to dis
cuss careers in technology with local 
and national employers. Held annual
ly in May, IT Week provides an excel
lent opportunity for students to speak 

with important contacts. 

In addition to these events, the Career 
Center itself is a valuable resource. 
Staffed by professionals who ass ist in 
identi fy ing di ffic ulties and assess ing 

strengths, the center contains a 
library of job-related 

r efe r e n ce 
materi als . 

T h e 

library 
h o u ses 

data and info r-
mation on a large num

ber of companies . The Current 
Opportunities Board , also located in 
the Career Center, li sts job openings . 
Prospective employers send notices 
which are then cross-referenced by 
maj or, geographica l location, and 
experience level. The board includes 
available part-time, cooperative edu-



cation , and internshjp positions. 

For students who are seeking a job, the 
staff of ITCS can read and critique 
their resumes, offering helpful sugges
ti ons to improve them. Once fini shed, 
the student can upload the finished 
resume onto the ITCS database. 
Through the Resume Referrals sys
tems, employers specify desired qual-

Counselors simulate occupational sce
narios and ask questions conu11only 
encountered in actual interviews. 
Staff members also address the issues 
of appropriate interview attire, what to 
discuss during the interview, and mak
ing a decision after being offered a 
position. 

ITCS offers students the opportunity 

features 

many industries conduct on-campus 
interviews of students seekjng intern
ships and cooperative education posi
tions as well as full- and part-time 
employment. 

Workshop sessions offered by ITCS 
throughout the school year focus on 
career ideas, resume writing, and 
interview practice. Students can also 

Throughout the year, employers from many 
industries conduct on-campus interviews 
of students seel<:ing internships and 
cooperative education positions 
as well as full- and part-time 
employment. 

ifications in potential employees. A 
computer then searches the ITCS 
database for students who meet the 
designated criteria. 

To help students with the interview, a 
simultaneously intimidating and cru
c ial part of the job search process, 
ITCS provides one-on-one mock 
interview sess ions in which students 
gain experience and receive advice 
fro m staff about answering questions. 

to try out their potential occupation 
while still in college. Internships, 
avail able during both summer and the 
academic year, offer short-term 
employment. Cooperative education, 
on the other hand , consists of alternat
ing quarters of study and full-time 
paid employment. These positions are 
often limited to students who have 
achieved a certain grade point average 
and academic year standing. 
Throughout the year, employers fro m 

learn about employment trends, cur
rent salaries in various fields, and job 
availability. * 
Institute of Technology alumni are also 
welcome to use the aforementioned ser
vices. ITCS is located at 50 Lind Hall and 
is open from 8 a.m. to 5 p.m. Monday 
through Thursday and 8 a.m. to 4:30p.m. 
on Friday. 
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Making 
Minnesota 

Nicer 
the Minnesota High Technology Council 

promotes cutting edge industry and 

influences public policy 
by Gregory Lauer 

I f you strolled through the gates of 
the State Fair this summer, 
chances are you were one of 

600,000 people who passed through 
the "Wonders of Technology" exhibit 
near Machinery Hill. However, in 
case you weren't able to feast on the 
culinary delights of 28 varieties of 
food-on-a-stick at this year's great 
Minnesota get-together, the "Wonders 
of Technology" building showcased 
technology-oriented organizations like 
Microsoft, 3M, US West, and the 
University of Minnesota. The exhibit 
was organized and sponsored by the 
Minnesota High Technology Council 
(MHTC), a private non-profit group 
striving to make Minnesota the best 
state in the nation for technology
based industry. 

Formed in 1982 as an outgrowth of an 
advisory panel to the Institute of 

2 0 MINNESOTA TECHNOLOG nov/dec 1996 

Technology, the MHTC currently rep
resents more than a hundred business
es and organizations. Its mission is to 
"promote the importance of technolo
gy to Minnesota's jobs and industry, 
and to help shape public policy related 
to the state's technology base." In 
addition to organizing the "Wonders 
of Technology" exhibit at the State 
Fair, the MHTC is active on a variety 
of other fronts. Last year the group 
paved the way for the development of 
an information infrastructure. In 
response to the outbreak of lawsuits 
plaguing high-tech companies like 
Medtronic, a Minnesota manufacturer 
of medical devices , the group is advo
cating tort and product liability 
reform. The MHTC also sponsors Net 
Day and studies issues related to the 
economic development of greater 
Minnesota. Summarizing the organi
zation, Rick Krueger, the president of 
the MHTC, said, "We try to build con
sensus with public policy issues. And 

the two areas that we've had the most 
success in , I would say, are informa
tion infrastructure and education." 

Information Infrastructure 
Last August the MHTC issued a wake
up call warning that Minnesota 's pre
eminence in information technology 
was at risk. The Council urged the 
state to take the lead in developing an 
integrated communications network. 
The MHTC argued that an "informa
tion infrastructure" capable of trans
mitting voice, video and computer 
data would be as important to the eco
nomic vitality of Minnesota in the 21st 
century as railroads were in the 19th. 

In Minnesota, state and local govern
ments spend more than $ 1 billion a 
year on communication networks and 
related services, and few systems are 
linked together. The tally of informa
tion systems serving the state is almost 
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"I see a lot of companies scrambling 
pretty hard to get high quality, 
technically skilled students. The 
prospects are good for people in 
these areas-very good." 

mind-boggling: I 0 statewide and 13 
regional data networks, 35 education
al video networks, and two satellite 
video systems. Ron Turner, pres ident 
of Computing Devices International 
and fo rmer chairman of M HTC, 
li kened the network to a poorl y 
designed road system. "Right now, 
we have a bunch of roads that aren' t 
connected and three-lane interstates 
emptying into dirt roads. Data isn' t 
getting through." 

Council members warned that the lack 
of coordination in deve loping an 
information infrastructure was a clark 
cloud looming over the state 's busi
ness climate, and the MHTC urged the 

Rick Krueger 

formation of a commission as a fi rst 
step towards an information ubernet
work. 

A !though the proposal ini tiall y 
met resistance fro m the gover
nor, in November Arne 

Carl son announced the creation of an 
info rmation infrastructure working 
group. Krueger noted that the MHTC 
had "pretty good representati on" on 
the council. Of the ten private compa
nies appointed by the governor to the 
advisory board , eight were members 
of the MHTC. 

T hi s group studied deve lopmenta l 

Findings of the Information 
Infrastructure Working Group 
After the Minnesota High Technology Council 
issued a "white paper" last year criticizing the 
state's communications networks, Governor Arne 
Carlson created the Information Infrastructure 
Working Group. In June, the advisory board 
issued a platform detailing how government can 
encourage and coordinate the development of 
information technologies. The group issued specif
ic recommendations in the areas of electronic com
merce, education, health, and government informa
tion and services. A general series of principles 
emerged: 
• Economic development must be encouraged 

through the creation, application, promotion, and 
management of technology utilization and infor
mation distribution. 

• Technical standards to support interoperability of 
systems should be required for government and 
encouraged for private sector. 

• Teacher training in technology is a priority. 
• Lifelong learning should be supported through a 

public/private partnership, with recognition that 
the responsibility for training belongs to individu
als as well as government and business. 

• Incentives should be established in the private 
sector and the public sector to promote conver
sion to electronic business tools. 

• Initiate a "best practices" clearinghouse to share 
applications, training techniques, and curriculum. 

• Internet access should be available for the gener
al population on a convenient and affordable 
basis. 

• Competitive, private sector leadership should be 
encouraged in developing new applications to 
meet the public and private sector information 
needs. 

• Investment in research and development in both 
the public and private sector should be 
increased. 

• Emphasis should be put on consumer protection, 
data integrity, data privacy, and security, with 
acknowledgment of industry, national, and inter
national standards. 

• National and international interchange should be 
recognized as a goal. 

• Minnesota should foster a regulatory environment 
which is conducive to a broad deployment of an 
information infrastructure through a competitive 
market which supports the economic and social 
vitality of the state. 

• Government's best role is as visionary leader, as 
a catalyst facilitating technology advancements in 
the private sector, education provider, and anchor 
tenant through aggregation of intergovernmental 
purchasing power. 



The IT 1000 
American Engineering Testing. Barr 
Engineering. Braun lntertec. BRW Cardiac 
Pacemakers. Control Data. Gray Research. 
DataMyte. Dynequip. Electric Machinery/ 
Dresser-Rand. Medtronic. National Computer 
Systems. 

All of these corporations are a part of the IT 
1000, a list of nearly one thousand technol

ogy-based companies formed by alumni of the 
Institute of Technology. Consider, for example, 
the story of Rosemount Engineering, a produc
er of sensors for military, commercial, and 
aerospace applications. 

In the 1950s, scientists at the University's 
Rosemount Aeronautic Laboratories invented a 
new type of total temperature sensor for jet air
craft. They incorporated as a business and 
experienced a series of rapid expansions. 
Today, Rosemount is Minnesota's fifth largest 
manufacturing firm, has sales of more than $1 
billion, and employs 7,500 people (including 
500 Institute of Technology graduates). 

Additionally, several other companies were 
started by researchers at the Rosemount Lab. 
The more notable among these are Research 
Inc., Fluidyne Corp., MTS Systems Corp., and 
Electro/General Corp. As the IT 1000 demon
strates, the University of Minnesota is very suc
cessful in fostering and promoting entrepre
neurial activity and economic growth in the 
state. Frequently, research here has led to the 
creation of whole new industries. As we move 
towards the 21st century and the era of "tur
bocharged capitalism," the University's role in 
sponsoring the development and formation of 
technology-based businesses will become 
more important than ever. 

issues, and released a report fi lled with 
recommendations this past summer. 
Discussing the role of the working 
group, Krueger said , "We tried to 
come up with a Minnesota version of 
where the states should be going." He 
continued, saying, "What you're real
ly trying to do on something like that 
is put a stake in the ground and say, 
'This is where we ought to go."' 

Krueger believes Minnesota is making 
progress. "The bottom line is yes, 
we're moving," he said. "Some of 
these things are moving privately, 
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some of them are moving publicly, 
and some of them are moving in con
junction with each other. But I think 
we have a much more coherent idea of 
where we want to go." 

Education 
The MHTC considers the develop
ment of a well -educated and technical
ly skilled work force a top priority, 
and many of its members require high
ly trained employees . Efforts in edu
cation foc us on four di fferent areas: 
K-1 2 schools, merged systems, private 
co lleges , and the University of 
Minnesota. Commenting on the rela
tive importance of the 'U,' Krueger 
said , "A very large segment of our 
education agenda revolves around the 
University. The reality is, there's one 
research university of this stature in 
the state. And that makes it pretty 
simple. We have executives who will 
tell you that their entire companies 
exist because of R&D at the 'U' ." 

According to the report, 
"Products of an Unheralded 
Industry," prepared by the 

MHTC in April 1993, the University 
of Minnesota has had a significant 
long-term impact on the state 's econo
my. The study fo und that the research 
and educational programs at the 'U' 
generated substantial employment 
across the state. Les Krogh, retired 
senior vice president of research and 
development at 3M, succinctl y 
summed up the role of the University, 
saying, "The most important contribu
tion we can make in our society is to 
support institutions that create ideas, 
technologies and knowledge, and edu
cate our people at the highest levels
and , through the transfer of these 
ideas, help to provide the highest qual
ity jobs in our economy." 

State, federal, and privately funded 
research at the Univers ity in nine 
selected collegiate uni ts totaled more 
than $378 million in 1990, the last 
year that stati stics were available. The 
data shows a significant return on 
investment in terms of income, sales, 
corporate, and other taxes collected by 
the state as the result of research activ
ities at the 'U.' Directl y, this invest
ment supported 17,000 technology 

jobs in Minnesota, and the ind irect 
impact during a single year amounts to 
$1 billion in Gross State Product. 

Krueger noted the correlation 
between technology business 
centers and top-notch univer

Sities , Citmg Silicon Va lley and 
Stanford as an example. " If you look 
at where high-tech companies are," he 
sa id, " they generally stay pretty close 
to high-quality research universities. 
That's one of the given ingredients 
that you need if you're reall y going to 
be on the cutting edge, and you're 
going to do a lot of work that requires 
high technology. You need that kind 
of intellectual infrastructure and com
panies know that. The sophisticated 
companies understand that." 

Consider, fo r example, the vast array 
of more than 400 medical companies 
located in the state. In the 1950s, the 
University contacted a small medica l 
electronics repair firm , Medtronic, 
Inc., to design and manufacture a bat
tery-powered wearable pacemaker for 
use during open-heart surgery. The 
immediate success of the product led 
to the creation of an implantable pace
maker, and Medtronic is now one of 
the world 's largest medical device 
companies. It employs more than 
8,000 people and records annual sales 
in excess of $ 1.3 billion. Employees 
of Medtronic, in turn , have formed 40 
new companies. One of those is St. 
Jude Medical, Inc. It controls 70 per
cent of the market for mechanical 
heart valves and has annual revenue of 
more than $250 million. 

As part of its miss ion to emphasize the 
importance of education, the MHTC 
sometimes lobbies on behalf of the 
University at the Capitol. Discussing 
the Council 's position on funding for 
the 'U,' Krueger said , "We feel there 
needs to be more resources, more state 
resources, put into the University of 
Minnesota." 

From his vantage point, Krueger sees 
a continuing demand fo r IT graduates. 
"I see a lot of companies scrambling 
pretty hard to get high quality, techni
cally skilled students," he said. "The 
prospects are good for people in these 
areas-very good." * 
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seminars & colloquia 
Continued from Page 5 
Nov. 22 "New Ring Expansion Reactions in Organic Chemistry" I Professor Jeffrey 

Aube, University of Kansas 
Nov. 25 "Efficient and Robust Evaluation of Thermodynamic Phase Diagrams by 

Molecular Simulation" I Professor Dave Kofke, State University of New York 
at Buffalo 

Dec. 2 "Molecular Structure at Liquid-Air and Liquid-Liquid Interfaces" I Professor 
Geraldine Richmond, University of Oregon 

Dec. 6 "Simple Models Driving Simple Chemistry: The Integration of Computational 
Chemistry and Combinatorial Chemistry" I Dr. Frank Brown, Oxford 
Molecular Group 

Electrical Engineering • Thursdays 3:35p.m./ ME 108 
Nov. 7 Professor Andrew Teel , University of Minnesota 
Nov. 14 Professor Bapi Vinnakota, University of Minnesota 
Dec. 5 Dr. Don Sweeney, Lawrence Livermore National Laboratory 

Geology and Geophysics • Thursdays 3:30p.m./ Pillsbury 110 
Nov. 7 "Observed and Simulated Water Flow and Transport of Bromide in 

Unsaturated Soils" I Dr. John Nieber, University of Minnesota 
Nov. 14 "Thermal History and Mantle Convection of Mars" I Dr. Doris Breuer, 

Westfalische Wilhelm-Universitat, Munster 
Nov. 15 "Phase Transitions in the Martian Mantle" I Dr. Doris Breuer, Westfalische 

Wilhelm-Universitat, Munster (Friday 10:30 a.m. Pillsbury 121) 
Nov. 21 "Cenozoic Geodynamical Evolution of Central and Eastern Mediterranean: A 

Paleomagnetic Reconstruction" I Dr. Catherine Kissel , Centre des Faibles 
Radioactivites, France 

Dec. 5 "Quantitative Examination of Surface Processes Using In-Situ Produced 
Cosmogenic Nuclides" I Dr. Erik Brown, University of Minnesota-Duluth 

Dec. 6 "Can Cosmic Ray Exposure Dates Constrain Tectonic Movement Rates?" I 
Dr. Erik Brown, University of Minnesota-Duluth 

Mathematics 
Nov. 1 Industrial Problems I David S. Ross, Eastman Kodak Research Labs (11 :15 

a.m. EE/CSci 3-180) 
Auto. Forms and L-Functions (11 :15 a.m. Murphy 130) 
Probability (3:35 p.m. Vincent 206) 

Mechanical Engineering • Wednesdays 3:35-4:30 p.m./ ME 108 
Nov. 6 "Analysis of Near-Field Thermal-Hydrological Behavior for Alternative 

Nuclear Waste Repository Design at Yucca Mountain" I Thomas Busheck, 
Ph.D., Lawrence Livermore National Laboratory 

Nov. 13 "Educating Tomorrow's Engineers Today" I Winfred Phillips, dean of College 
of Engineering, University of Florida 

Nov. 20 "Nonequilibrium Effects in Low Pressure Processing Plasmas" I Asst. 
Professor Uwe Kortshagen, Department of Mechanical Engineering, 
University of Minnesota 

Dec. 4 Management Technology I Rias van Wyk, visiting chair, Center for 
Development of Technological Leadership, University of Minnesota 

Physics • Wednesdays 4·5 p.m. I Physics 133 
Nov. 6 "Micro Machines" I Professor Dennis Polla, University of Minnesota 

Microelectronics Lab 
Nov. 13 "Fast Nuclei on Earth and in Space" I Professor Jake Waddington, University 

of Minnesota 
Nov. 20 "Life, the Universe and Nothing: The Case for the Cosmological Constant" I 

Professor Lawrence Krauss, Case Western Reserve University 
Dec. 4 "Life on Mars" I Dr. David McKay, NASA-Johnson Space Center 

-Information from departmental web pages. 

web index 
For more information about Jennifer 
Bath's research and the Automated 
Plate Scanner lab (page 10) 
http://isis.spa.umn.edu 

For more information about Geomview, 
Crafter, WebEQ, SaVi, or other projects 
at the Geometry Center (page 12) 
http://www.geom.umn.edu 

X-Files (page 9) 
http://www.enterprise.ca/-rhonda/xfiles.html 

SEMINARS & COLLOQUIA sources: 

Department of Aerospace Engineering 
and Mechanics 
http://www.aem.umn.edu/ seminars/depart
ment/fall1 996/ 

Department of Astronomy 
http://ast1.spa. umn.edu/colloquium.html 

Department of Biosystems and 
Agricultural Engineering 
http://www.bae.umn.edu/seminars.html 

Department of Chemical Engineering 
and Materials Science 
http://www.cems.umn.edu/department/sem
inars.html 

Department of Chemistry 
http://www.chem.umn.edu/seminar/ 

Department of Geology and Geophysics 
http://www.geo.umn.edu/docs/seminars.ht 
ml 

Department of Electrical Engineering 
http://www.ee.umn.edu/groups/colloquium/ 

Department of Mathematics 
http://www.math.umn.edu/- seminar/cur
rent/seminar.html 

Department of Mechanical Engineering 
http://www.me.umn.edu/semschedule.html 

Department of Physics 
http://www.physics.umn.edu/colloquia.shtml 

IT Board of Publications and Minnesota 
Technolog Online 
http://www.umn.edu/nlhome/g015/itbop 
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)I innesota Technolog is looking for writers, illus
trators, and photographers for the 1996-1997 
school year. We're seeking IT undergraduate and 

graduate students who'd like some experience writing for 
publication! We have several beats in mind , including the 
environment, ethics, new technology, personal profiles 
and features, editorials, and personal reports on the spe
cific projects you're working on for school. 

Although our editorial board mainly consists of creatures 
from outer space, we've been known to work well with 
humans. If you 'd like more information , or would like to 
come in for an informal interview with the editor, please 
leave a cover letter, a resume and any available writing 
samples in an envelope outside the Technolog office in 
Room 5, Lind Hall. 

And , if you're not quite up to writing , but have interesting 
ideas for stories you'd like to see in upcoming issues of 
the Technolog , please jot them down on this form and 
drop it by the office. 

techno log 
207 Church Street S.E. 
Minneapolis, MN 55455 

r------------------------~ 
Minnesota Technolog • 5 Lind Hall 

1 
Description of story idea(s) and/or your interest: 

Would you like to write the story? ___ _ 

Name (optional) _ ________________ _ 

Address ___________________ _ 

City/State/Zip _________________ _ 

Phone ____________________ __ 

L-------------------------
Second Class 

POSTAGE PAID 

MPLS, MN 

USPS #535-840 

Address Correction Requested 

University Arch ives 
Room 11 
Wa lter Library 
Minneapolis, MN 55455-





Fm ~n 1:he bllv:nk. ~3eUer a Subrn~1c H Ito EE'UUU~J~ S~:~i~~Jnf.~~:;~ Fi(~~:[(H1 \Contest, First 
prize: $200. Second prize: $100. Third prize: $50. The contest is open to all University of Minnesota students. 
Entries must be typed and double-spaced, with one-inch margins on 8 1/2 inch-by-11 inch paper, and be no longer 
than 3,500 words. Each entry must be accompanied by three photocopies of the manuscript and must bear an 
attached cover page with the story title, author name, home address, and phone number. DO NOT PUT AUTHOR'S 
NAME ANYWHERE ELSE ON THE MANUSCRIPT! Please note that manuscripts will not be returned. Deliver entries 
to the Technolog office at 5 Lind Hall. Call (612) 624-9816 if you have questions. 

Illustration by Roger Lootine, from the 1996 Sci-Fi Issue of Technolog. 

• 



Minnesota Technolog .. Vol. 77 No. 2 .. January/February 1997 

Charting the progress of women in 
engineering, this month's cover 
story examines the challenges 
women have faced. 

-by Jacqueline Couillard 

Wind energy is clean, accessible, 
and reasonably priced-so why is 
most of America ignoring it? 

-by Micah Garlich-Miller 

Ecologists and computer scientists 
collaborate and use databases to 
answer questions surrounding 
chimpanzee behavior. 

-by Gregory Lauer 
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by laura Walbrink 

A top complaint of students at the 
University is the spiraling cost of 
tuition. As state funding continues to 
decline, students must subsidize the 
resulting monetary gap. When a land
grant institution begins to price itself 
out of the reach of the average citizen, 
though, it should at least offer its stu
dents the appearance of budgetary 
restraint. Instead, beginning in 1999, 
the starry-eyed administrators behind 
the University 2000 proposal plan to 
target students' pocketbooks again 
and demand that they each purchase a 
pmtable computer. 

That's right. Students, some of whom 
can barely afford to attend the 
University as it is, will have to pay for 
the privilege of owning technology to 
which they already have access. 
Computer labs are everywhere on this 
campus, and we currently fund them 
with our tuition. And, as we know, 
tuition isn't the only charge on our fee 
statements. Most of us in IT are also 
assessed $100 per quarter for access to 
IT computer labs, and let's not forget 
the $160 or so we pay for student ser
vices fees each quarter. So, on the 
whole, IT students pay $780 per year 
to the 'U' in addition to tuition. 

Still, if the administration wants to 
further contribute to our mounting 
debt, it must have a reason good 
enough to justify the cost of a com
puter. At the Crookston campus, stu
dents have been paying a mandatory 
$260 quarterly technology access fee 
since the 1993-94 academic year to 
lease an IBM Thinkpad. Let's take a 
look at how the "technology initia
tive" works there. 

Now, one would think that students 
who had already bought a computer 
would be exempt from this fee, but 
they're not. According to the 
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Crookston web site, "The technology 
access fee provides you with the most 
current hardware and software tech
nology ... [and] ensures that you are 
on the cutting edge-learning the 
technology currently being used in the 
workplace." It sure is nice of 

Crookston to make sure that its stu
dents pay for only the best technology, 
even if it forces them to pay twice for 
computing equipment they already 
own. 

Imagine you're a Crookston student. 
You have access to computer labs, you 
may own a computer, and you're most 
certainly $780 per year poorer than 
you were before, but now you also 
have an IBM Thinkpad. Any other 
advantages? The administration 
reports that "in accounting . . . stu
dents were much more interested in 
doing accounting problems in the 
computer than . . . trying to do the 
problems in the book. In communica
tions, the student papers are presented 
in a more professional manner." 

Granted, there are some interesting 
possibilities for incorporating technol
ogy into the classroom when everyone 
has a portable computer. Information 
technology can enhance student learn-

r I 

ing if used creatively and appropriate
ly. This is a state school, though, 
comprised mainly of working- and 
middle-class students who are already 
juggling classes and outside jobs so 
they can pay for their education. If 
students have to work more hours to 

pay technology fees, further sacrific
ing their studies, the academic bene
fits may be outweighed by the disad
vantages. 

University administrators should con
sider the costs of their plan more care
fully. After all, this campus isn't 
exactly mired in the Stone Age. We 
all have access to reasonably up-to
date technology, and many students 
own computers. The majority of stu
dents at the 'U', however, don't own a 
computer; could it be that they don't 
have the money to buy one? Sure, it 
would be nice if every student were 
truly computer literate and courses 
were a little more dynamic and inter
active, but for many of us, these are 
not affordable luxuries. If piling on 
hefty technology fees means that 
some students can no longer pay to 
attend the 'U', then administrators are 
in danger of creating a student body 
that is not only technologically elite, 
but also financially elite. 1~r 



r j ct rece ti n 
h n rs inners, finalists 
The winners and finalists of the 1996-97 Teaching Assistant (TA) Web Project 
were honored at a reception at Coffman Memorial Union on Nov. 26, 1996. 
Jointly sponsored by the Digital Media Center, the Office of the Provost for 
Arts, Sciences, and Engineering, and the Office of the Provost for Professional 
Studies, the project was designed to help TAs incorporate Web technology into 
their courses. 

Applicants submitted a cover letter detailing plans for integrating a Web page 
for their course into the curriculum and listed the criteria their department 
would use to evaluate their Web pages. One hundred seventy-five TAs were 
accepted into the project. From June to September, participants attended train
ing sessions on HTML, the language used to create Web documents, and learned 
how to effectively use the Web for instruction and communication. By 
September 1, the TAs had developed Web pages for their courses and submitted 
them for judging. Six judges evaluated the 97 submissions on the basis of inte
gration of Internet tools, information design, use of multimedia, and use of 
hypertext. 

Six winners, who will receive $1 ,000 each, and nine finalists, each to receive 
$100, were chosen. The winners and their respective courses are Brent Dahlen, 
CSci 1001; Laurie Dickinson, Engl 3113; Kristin Kramer, EEB 5129; Daryl 
Lee, CSCL 3321; Tatiana Vislova, Geol1031; and Dawn Werner, CE 3700. The 
finalists are Ryan Armbruster, GC 1132; Ajay Bhate, ME 5265; Dave Doyle, 
CSci 3101; Mary Heather Smith, Comp 3033; Jennifer Joffee, ArtH 3014; Dawn 
Kitchen and Tim Susman, Bioi 1106; Elena Litchman, EEB 5601; Mark 
Lutterman, Econ 5331; and Eva Young, Chern 3306. 

The TA Web Project is part of the Digital Media Center's Learn On-Line 
Project, which encourages instructors to use the Internet and multimedia to sup
plement and enhance their courses. if 
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Super-Computer hils U of 

Cover of the Fa/11981 issue (Vol. 62, No. 1). 
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I 
December 1948 
Taken from an editorial. 

Members of several professional fra
ternities and the University are 
engaged in a heated debate over how 
much supervisory control the 
University should have over such 
groups. The professional fraternities 
argue that the average age of their 
members is higher than that of acade
mic fraternities and that, being more 
mature, they should have a greater 
degree of freedom in running their 
organizations. The University has 
defended itself by saying that its rules 
must apply to all student groups. 

The University administration, how
ever, has not treated student organiza
tions equally. The University consults 
with the Panhellenic and 
Interfraternity councils when deter
mining policy and then applies it to 
professional groups without offering 
them any say in the decision-making 
process. The Interprofessional frater
nity council, Pi Phi Chi, is a weak 
organization, but one which adminis
trators should nonetheless recognize. 

Two possible solutions are available. 
The first option is to restore Pi Phi 
Chi's credibility by removing intra
mural athletics from its agenda. An 
alternative course would be to com
bine professional and academic frater
nities under the Interfraternity coun
cil. The academic fraternity rush 
process could be handled by a special 
committee. 

December 1968 
The Institute of Technology is 
requesting $10.5 million from the 
Legislature for expansion. If the 
expenditure is approved, a new build
ing will be constructed to house the 
civil and electrical engineering 
departments. According to Dean 
Cheston, the first structures in the new 
IT complex, to be located at the cur-



rent site of the football practice field, 
will be built with the funds. Union 
Street will be rerouted around Cooke 
Hall and the stadium and will end near 
Harvard Street. "What you now call 
the football practice field will indeed 
be given over to IT structures eventu
ally, and so . will Union Street itself," 
Dean Cheston said. "Union Street 
will disappear and there will be build
ings smack where Union Street now 
exists." Computer science and tech
nology facilities may eventually be 
located in the area. 

Temporary structures in the 
Engineering Courtyard and additions 
to the Main Engineering building will 
be demolished within a few years, as 
will the Experimental Engineering 
building. Construction is slated to 
begin in 197 5. In two years, the math 
department will move to the Murphy
Vincent complex, which will be 
formed by joining Murphy and 
Vincent halls. The money for that 
modification has already been 
approved, Dean Cheston reported. 

inter 1982 
Students registering for spring quarter 
will find that computers have replaced 
the familiar course cards. Following 
the lead of other state campuses, the 
University is switching to computer 
registration. The transition to a more 
modem, efficient system of registra
tion has been in progress for nearly 
twenty years. "The system will hope
fully be speedier and more convenient 
for students," said Ben Sharpe, IT 
director of admissions. / 

Each student will be assigned to one 
of two alphabetical registration 
queues: the first, reserved for seniors 
and graduate students, or the second, 
designated for juniors, sophomores, 
freshmen, and adult special students. 
Administrators hope that offering 
seniors priority registration will facili
tate timely graduation. 

For spring quarter, there will be only 
one registration area, so students 
awaiting the end of long lines may be 

disappointed. Other registration areas 
should be set up by fall to reduce wait
ing time. Officials at Duluth, where 
the program has already been imple
mented, report that the registration 
process takes about four minutes per 
student. 

Although the system has been phased 
in smoothly at the Duluth and Morris 
campuses, Sharpe anticipates some 
glitches. Recently admitted students 
who lack an academic record cannot 
register by computer, a problem which 
will need to be resolved soon. On the 
opposite end of the spectrum, students 

chnol 
IT'S YOUR ENTROPY. 
CHARLIE BROWN 

I.T. EXPANSION 

who are returning to school after many 
years essentially lack an academic 
record because their transcripts were 
handwritten. 

The University's computer registra
tion system is unique among Big Ten 
schools. "Madison, in particular, is 
still back in the card carry-out system. 
They open their fieldhouse, and you 
go in and go from table to table," 
Sharpe said. Other universities have 
automated registration, but their sys
tem is usually designed for one partic
ular campus. The University's new 
system encompasses all campuses. 

DECEMBER, 1968 

Cover of the December 1968 issue (Vol. 49, No. 3). 
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I i 
by Matt Keppel 

Have you ever wondered why 
Hollywood moviemakers feel the need 
to constantly make their uneducated 
guesses on how technology fits, has 
fit, and, most interestingly, will fit into 
human existence? The writers' and 
directors' ideas are usually too eager
beaver to coincide with realism, but 
hey, it's the movies. The only ones 
who seem to be complaining are-of 
course-the technophiles. 

One of the most successful attempts of 
matching technology with its appro
priate time frame is 1982's dystopic 
future classic Blade Runner. HaiTison 
Ford portrays a hardened private 
detective assigned to hunt down and 
destroy a small band of "replicants" 
(androids) in early 21st century Los 
Angeles. The technology present in 
the rainy, dark, nightmare world of the 
film seems potentially realistic: 
videophones, lighted umbrellas, and 
robots created to resemble humans so 
closely (albeit with a pre-assigned 
life-span) that they're rarely 
detectable. Though stacked with com
puter mumbo-jumbo, all the talk and 

r I 

he a 
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ard use of 
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On a more optimistic, lighthearted 
note, "man vs. machine" plays itself 
out to comic effect with the frothy 
romantic comedy Electric Dreams 
(1984). This time around, the 

romance is 
not boy
meets
android (a la 
B l a d e 
Runner's love 
story) but 
boy-meets
computer
meets-girl
meets-boy. 
Get it? The 
bizarre love 
triangle starts 
realistically 
enough: a 
man buys a 
home com
puter system 
to control his 

sizer on the soundtrack and early '80s 
video game effects wind up crushing 
any possible wit or sarcasm in Electric 
Dreams. 

Jane Fonda doesn't seem to shy away 
from techno-clunkers herself. The 
victim of a police wiretap in Klute 
(1971), Fonda finally receives the evi
dence from Detective Klute, played by 
Donald Sutherland. Instead of the 
microcassette we might see today, we 
witness the awkward exchange of 
huge reel-to-reel tapes. Must be the 
moon-landing era's version of high
tech secrecy. And that's small pota
toes compared to the anachronistic 
antics of Fonda as a 41st(!) century 
space adventurer in Barbarella 
(1968). Flying in a shag-fur-lined 
capsule, clad in a plastic bikini, 
Fonda's attire and environment seem a 
tad far-fetched given our knowledge 
of the conditions astronauts face. 

Elina lowensohn and one of the many telephones used in Amateur. household When it comes to home computers, in 
the mid-' 80s the teens of America 
seemed to have ultimate control over 
world domination (WarGames-
1983) as well as human biological 
construction (Weird Science-1985). 
Who would have guessed these feats 

philosophizing of "man vs. machine" 
adds to the idea that Blade Runner's 
technological advances could be 
humanity's undoing. 
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appliances, 
home security, and personal needs. 
Realism, though, is tossed out a 50-
story window when the computer gets 
a mind and a voice (in 1984 ?) of its 
own. Too much melodramatic synthe-



could be accomplished with a 
Commodore 64? The chintzy, one
tone-green characters on Matthew 
Broderick's monitor in WarGames 
undermine the possibility of trigger
ing nuclear missile silos. Go figure. 
The makers of Weird Science give 
Anthony Michael Hall even more fee
ble tools to achieve his goal: malting 
a girl. According to this movie, it 
only takes some early Apple liE 
equipment, a color monitor, and some 
"photo scanner" machine that looks 
more like a ballot box to make a flesh
and-blood woman in the form of 
Kelly "Don't hate me because I'm 
beautiful and a horrible actress" 
LeBrock. 

Speaking of Anthony Michael Hall 
(photo, left), did you catch the anti
quated technology in another mid
' 80s teen classic, Sixteen Candles 
(1984)? Check out the embarrassing
ly primitive "car phone" in a scene 
with Hall driving around town with 
prom queen Caroline. She drunkenly 
answers the ringing phone, picking up 
a full-size receiver with a thick, tan
gling cord. So much for the idea of 
the rich owning the pinnacles of the 
high-tech world, at least by compari
son with 1996 technology. 

That brings us to more modern fare, 
such as the computer disks and cell 
phones of Hal Hartley's Amateur 
(1995). More in tune with current 
developments in personal technology, 
this film probably won't embarrass 
itself when viewed in another decade 
or two. It seems very representative 
of its time and even goofs on itself. 
Recurring jokes, on the issue of call
ing hard disks "floppy disks" and the 
upgrading of cell phones, work 
because they pin-point present tech
nology. 

Amateur succeeds at including tech
nology throughout its story line with
out the ridiculous games of unrealistic 
computer-ridden capers like Hackers 
and The Net. Subtlety and technology 
rarely appear in the same movie. Is 
the "gee-whiz" wonder of technolo
gy's possibilities to blame, or is it 
people's eagerness to bowl them
selves over with their never-ending 
mastery over machines? Is it the 
movies' fault? ;1r 

rrrl 
Close your eyes for a moment and think about the word BIMBO. 

Whatfaces.did you see? 

Probably not. Tom Cruise, Arnold Schwarzenegger, Tom Hanks,< or any other 
Hollywood .leading man. That's because women in. cinema are still. most often por
trayed as· vacuous, weak, and. subservient to ·men .. · · Tryi~g . to find. movies with. a 
female protagonist who's brainy, heroic, and techno:-sawy can be tougher than 
brawny. Linda Hamilton in T2. It's still easier for a wome~n to aphieve fame and 
Oscar statusplayinga·hooker (e;g., Julia Roberts,EiisabethShue,Jane Fandel, 
Sharon Stone, Mira Sorvino, et al.) than abrain surgeon. 

While the following 10 films span several genres and tastes, each features a strong, 
engaging, intelligent, and sometimes tough-talking female lead; Rent a fe\N of 
these, close your eyes again (after the. movie, that is). and think about the. word 
HERO. 

Madame Curie (1943) 
Greer Garson stars in this excellent biopic of a woman who had it all-:
brains, romance ... and radium. 

Aliens (1986) 
Sci-fi smash that made Sigoprney Weaverthe female action hero ofthe '80s; 

Fans can look forward· to Alien Resurrection, with Weaver and Winona Ryder, this 
summer; 

Cherry 2000 (1987) 
Melanie Griffith as a mercenary searching for robots in this Mad Max-esqlle sci-fi 
comedy. 

Until the End of th~ World (1991) 
Long and confusing, this film from famed director Wim VVenders (Wings of De$ire) 
features Solveig Dommartin as a globe-trotting, high-tech bank robber/astronaut. 

Silence of the Lambs (1991) 
One .of the first real classics oUhe '90s, Jodie • Foster's Clarice Starling saves the 
day with ingenuity, style; and a strong stomach: 

Tank Girl (1995) 
It's admittedly· silly and often.· downright stupid, but Lori Petty has· a 
grand old time in this big-screen.adaptation of the cult comic:-book hero. 

The Net (1995) 
America's.sweetheart Sandra .Bullock andthistale.of computer espionage .vvm .• prob
ably seem dated in a few years, but the movie .is still fresh and cautionary in '97. 

Hackers (1995) 
Action/ Adventure for the Web Set. ·Angelina Jolie is a smart, sassy hacker with· a 
flamboyantly modern wardrobe. 

ChainReaction (1996) 
Somepeoplethinkthat any co.:starcaomake Keanu Reeves looK.Uke a.·rnental 
midget. Regardless,.· Rachel ·.Weisz plays Dr. ·Lily Sinclait, physicist, • to Reeves's 
Eddi.e Kasalivich, undergrad. 

Party • Girl ( 1995) 
The terrific. Parker Posey chooses library science over her glarryorous NewYork 
scenester life~tyle. A bit of a stretch to· be. inc,luded here,' but admit it-:-the. Oewey 
Decimal System· is rough! 

-Chris·Lee 
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Pa~]e ·w: Clarice Berg, a former 
Technolog staffer, 1932. 

1e1 "Miss January," from a 
1970 Technolog. 

t::J~age Unnamed Queen 
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Pioneering women entering IT in 
1918 and 1921 were respected for 
their academic achievements but also 
warned. "When I registered, they told 
me it was fine to register, but I'd never 
have a job when I got out," said Betty 
Sullivan, who graduated from IT in 
1922 with a B.S. in chemistry. She 
added that she may have been one of 
the first three women in chemistry 
and chemical engineering at the 
University. 

Sullivan, age 16 at the time, entered 
IT in 1918 because she had enjoyed 
math and science in high school and 



had received support from her family 
and her high school chemistry teacher. 
Contrary to predictions made by reg
istration personnel when she entered 
the University, Sullivan had no trou
ble finding a job after graduation. She 
said she believes World War I created 
opportunities for women in the work
force. 

In 1921, Ursulla Quinn and Esther 
Knutsen entered the civil engineering 
program at the University. The men at 
the civil engineering summer field 
camp were apprehensive about the 
women's presence at camp, a 1924 
issue of the Technolog reported. The 
men's fears were allayed when the 
women "proved themselves to be 
mighty good sports, shirking no 
duties and performing their work with 
an accuracy and speed which made 
the rest of us feel like freshmen [sic] 
S.L.A.'s." (CLA was formerly SLA, 
the School of Liberal Arts.) 

Later, an article in the May 1925 
Technolog, titled "Co-ed Engineers
Man's Domains Are Again Invaded," 
praised Quinn and Knutsen for out
standing academic achievement. The 
article also said, "And it is safe to pre
dict that through their efforts, and 
their success, succeeding classes of 
engineering will have larger and larg
er quotas of girl students in the ranks." 

However, as Professor Sally Gregory 
Kohlstedt of the Department of the 
History of Science pointed out, 
"There is, to some degree, a distortion 
in looking at these very unusual 
women who were successful in an 
environment where they were an 
absolute minority-less than 1 per
cent-because what we're seeing is 
women with incredible drive and per
severance. 

"They are really exceptional and, 
therefore, they don't necessarily 
reveal the experiences of women who 
may have started in these programs 
and never finished," said Kohlstedt, 
who teaches a course on women in 
science at the University. 

Past issues of the Technolog "are 
probably reflective of the social 
norms of the time," said Kohlstedt. In 
this respect, the Technolog offers 

insight into the larger issue 
of the way society viewed 
women. Sometimes the 
Technolog's portrayal of 
women directly contradict
ed the intellectual progress 
made by pioneering women 
in science and engineering. 

For example, the same May 
1925 issue of the Techno log 
that praised Quinn and 
Knutsen for their academic 
achievement also contained 
jokes about women in a 
humor section called 
"Drippings from the Oil 
Can," which appeared every 
month in the Technolog. In 
that issue, this was one of 

cover 
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the jokes: 

HOW TO HANDLE A 
WOMAN 
ELECTRICALLY 

When a woman is bored: 
exciter 

If she gets too excited: 
controller 

If she won't come when you 
want her to: coaxer 

If she is willing to come 
halfway: meter 

If she is willing 
to come all the 
way: receiver 

When she gets 
there: osculater 

If she was too 
fast to stop: 
dispatcher 

If she is an 
angel: 
transformer 

If she is a devil: 
converter 

If she tries to 
double cross 
you: detector 

If she proves 
your fears are 
wrong: 
compensater 

If your fears are 
right: arrester 

If she goes to 
pieces: coherer 

If she goes up in 
the air: 
condenser 

If she is hungry: 
feeder 

If she sings foul
ly: tuner 

If she gets cold: 
heater 

If she gets too 
hot: cooler 

If she is a "nice" 
girl: shaker 

If you have one just like her: 
alternator 

If she is too fast: reducer 

If she fumes and sputters: insulator 

If she becomes upset: reverser 

And when you get tired of her: 
electrocuter 

By the 1940s, "Drippings from the Oil 
Can" had been replaced by the 
Technolog pinup girl of the month. 
Pinup girls appeared in the Technolog 
until the early 1970s and usually were 
University students from SLA or 
some branch of the University other 
than IT. The pinup girl's height and 
weight were often listed, and each 
woman usually appeared in her 
bathing suit somewhere in the spread. 

During the month of IT Week, the 
pinup girl of the month made way for 
Queen Colleen. Queen Colleen was 
often an IT female student represent
ing the college, and the two-page 
spread about her looked much differ
ent. For example, each year's Queen 
Colleen didn't necessarily appear in 
her bathing suit in the Technolog. 

One woman who appeared as a pinup 
girl of the month declined to comment 
on the two-page spread about herself, 
saying it may have been the social 
norm of the time since she didn't 
remember it. 

"[There were] no pinup girls in the 
'20s, I can tell you!" said Sullivan, 
who worked on the Technolog while 
at the University. Sullivan, who 
began college one year before women 
in Minnesota earned the right to vote 
in state elections in 1919, also said of 
her college experience, "I never felt 
any prejudice or anything like that ... 
If anything, [men] were more inclined 
to help a woman than they would a 
man." 

Whereas Sullivan may have felt she 
got attention in part because she was 
female, others did not. Another IT 
graduate, Alice Chen-Gessner, said, 
"At that time I felt very isolated from 
my classmates." Chen-Gessner, who 
came to the University in 1948 from 
China to pursue a M.S. in chemical 
engineering, attributed her feelings of 



isolation as much to the fact that she 
didn't speak English very well as to 
her gender. 

It would have been easy for Chen
Gessner to feel isolated for either rea
son because she said she was one of 
only two women in her department 
during that time, the other one also 
being from China. But she also men
tioned that when classes were over, 
the graduate students rarely socialized 
anyway. 

IT Dean Ted Davis, who was on the 
faculty of the chemical engineering 
and materials science department at 
the University before becoming IT 
dean in 1995, commented," ... Wom
en have only entered science and engi
neering in halfway reasonable num
bers in the past few years." 

"Halfway reasonable numbers" trans
late into double-digit percentages of 
female students in the college. The 
percentage of women in engineering 
increased from 1 or 2 percent of engi
neering students in early decades of IT 
to 12 or 13 percent in the late '70s and 
early '80s, said Kohlstedt, who was 
responsible for building a program for 
women during her time as IT associate 
dean from 1989 until 1995. 

Some unusual programs designed for 
women stand out. The Curtis-Wright 
Cadette program, for instance, sent 
women in 1943 to the University and 
six other institutions around the 
nation. The 102 participants in the 
program at the University lived in 
Shevlin Hall. 

The program's purpose was to boost 
the number of engineers working at 
the Curtis-Wright Corporation, an air
craft company, because the war was 
taking a toll on the workforce. The 
women graduates of the 10-month 
course pledged to work for the Curtis
Wright Corporation in aeronautical 
engineering and other technical areas 
in return for room, board, and a 
stipend. 

"By many accounts, they got very 
close to what was an engineering 
degree," said Kohlstedt about the 
cadettes, who earned the equivalent of 
two-and-a-half years of credits in 

engineering disciplines in 10 
months. "It is clear that there were 
some opportunities that opened up 
for women under the duress of war 
demands." However, Kohlstedt 
also emphasized that she believes 
the war's impact on women in sci
ence and engineering may have 
been small since veterans usually 
got their jobs back when they 
returned from war. 

University enrollment records 
from the decades prior to the mid
dle of this century are scarce, but 
past experiences of IT alumni and 
faculty and past issues of the 
Technolog reflect the trends in the 
percentage of women in IT. 

"The number of women receiving 
Ph.D.s in the sciences reached a 
peak in the 1920s that was not 
reached again until the 1980s," 
said Kohlstedt, who co-edited a 
book in 1996 on gender and scien
tific authority. 

A 1975 issue of the Technolog stat
ed that 9.4 percent of IT students 
that year were women. Also that 
year, the number of freshman 
women in IT doubled from the past 
year so that by fall of 197 4, female 
IT freshmen comprised 11.7 per
cent of their class. 

"The percentages of females in the 
-Continued on page 23 
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"The answer, my friend, is blowing in the wind . 

is unlikely that Bob Dylan 
knew how prophetic his 
words were to become. A 

few years after he penned "Blowing in 
the Wind," the oil embargo of 1973 
created an energy crisis that rocked 
the US. Federal funding for wind 
energy research soared, from $2 mil
lion in 1974 to $60 million by 1980 
(unadjusted dollars). The modern day 
wind energy movement was born. 

Twenty years later wind energy is 
poised to lose its label as an "alterna
tive" energy. Wind energy has come 
of age as a reliable, cost-competitive 
energy source. From virtual non-exis
tence in the early 1980s, the amount of 
wind-generated electricity has jumped 
above 7.5 terawatt-hours (TWh) annu
ally and is expected to exceed 20 TWh 
by the year 2000. According to the 
Worldwatch Institute, wind energy is 
the fastest-growing energy source in 
the world, increasing at a rate of 20 
percent annually. Wind energy capac
ity has grown by 150 percent since 
1990 and this growth shows little 
signs of abating. European environ
mental concerns and skyrocketing 
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energy demands in developing coun
tries are driving development. 
Manufacturers anticipate nearly $2 
billion (US) in 1996 sales. 

And then there's the bad news. 
Despite the tremendous worldwide 
growth, the once powerful US wind 
energy market is at a standstill. Of the 
1300 additional megawatts (MW) of 
wind power installed worldwide in 
1995, less than 50 MW were installed 
in the US. 

With recent advances in the design of 
wind turbines, the key elements for the 
successful development of wind ener
gy have become more political than 
technological. Although wind turbine 
design has not been optimized, well
designed machines achieve vastly dif
ferent levels of penetration in different 
political climates. Here in the US, the 
restructuring of the electric utility 
industry is having disastrous effects 
on the domestic wind energy market. 
Utility power planners, unsure of the 

-Bob Dylan 

outcome of the restructuring process, 
are hesitant to install any new capaci
ty from wind or other sources. Wind 
energy, with its higher up-front capital 
costs, has been especially hard hit. 
Although wind energy is competitive 
with conventional energy sources 
based on a life-cycle analysis (it has 
no long-term fuel costs), uncertainty 
in the market leads to a prevalence of 
lower capital cost technologies. 

Political legislation has also had posi
tive effects on the wind industry. In 
1978 Congress abolished the monop
oly that utilities had over the produc
tion of electricity, thus maldng inde
pendent power production possible. 
This, coupled with California's favor
able tax incentives for renewable ener
gy, resulted in an investment of over 
$1.5 billion in wind electricity in that 
state. With a market to support it, the 
cost of domestic wind energy fell by 
80 percent between 1982 and 1992. 
This was also a period of significant 
technological advancement. In the 
early 1980s, poor reliability meant 
that wind turbines in California were 
available for generation on average 



only 60 percent of the time. Today, if a 
wind turbine is to be competitive in 
the market, it must be available for 
operation 97 to 99 percent of the time. 
The productivity of the turbines, the 
amount of energy gathered per meter 
squared of swept rotor, has also 
increased. In California, the produc
tivity of a turbine has increased on 
average from 500 kilowatt-hours per 
meter squared (kWh/m2) per year in 
the early 1980s to 800 kWh/m2 per 
year in the mid-1990s. Today, well
designed, well-maintained wind tur
bines may produce substantially more 
energy. 

Another positive development was the 
Energy Policy Act of 1992 which pro
vided wind energy with a $0.016 per 
kWh production incentive. The goal 
of this production credit was to help 
level the playing field between wind 
and other conventional energy 
sources, such as coal, which have 
received considerable public subsidy. 
With this incentive, wind power is 
now cost-competitive with new power 
plants in high wind regimes. In the 
past year, Congress attempted to 
repeal this production credit. Although 
the measure was defeated, energy 

planners who must plan for the long 
term are justifiably nervous. 

It is important to note that wind ener
gy is not a new idea. Its existence as a 
provider of useful mechanical power 
dates back at least 1,000 years, and 
only 100 years ago was it surpassed by 
steam as the principal prime mover. In 
the United States of the late 19th cen
tury, 77 firms were manufacturing 
farm windmills of one form or anoth
er. Today more than one million 
American farm windmills are still in 
use delivering more than 250 MW in 
pumping power to rural people around 
the globe. To this day, they are a com
mon sight along the rural landscape of 
this country. 

The fuel which powered these water 
pumps has not been exhausted. The 
high-quality wind resources of North 
Dakota alone could produce 36 per
cent of the electric consumption of the 
lower 48 states. Excellent wind 
regimes are scattered from Texas up 
into Canada. If exploited, these wind 
resources could easily provide more 
than the total power consumption of 

the US. However, unless load patterns 
significantly change, the intermittent 
nature of wind energy makes it unlike
ly wind will ever provide more than 20 
percent of this country's electricity. 
With today's wind turbine technology, 
achieving this 20 percent mark would 
require the development of about 
16,000 square miles of good wind 
resource area (about the size of four 
Montana counties). Of this land, less 
than 5 percent would be occupied by 
wind turbines and support infrastruc
ture. The remainder of the land would 
be available for farming and ranching 
as it is now. 

In the electric power business, the 
technology option is often decided by 
small economic differences. Since the 
power available from the wind is a 
function of the cube of the wind 
speed, good wind resource assessment 
and siting is critical to the economics 
of wind energy. Excluding other fac
tors, a site with 6 meters/second (m/s) 
winds can produce 70 percent more 
power than a site with 5 m/s winds. In 
general the cost -effective application 
of small grid -connected wind 
machines requires winds exceeding 5 
m/s (11 mph), while utility wind farms 
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require speeds of 5 rn!s (13 mph). 

In the last decade the typical 
configuration of the modem 
utility scale wind turbine has 
emerged. The most success
ful design has been a three
bladed, upwind, horizontal
axis wind turbine (HAWT). 
Another well-known design 
is the vertical-axis wind tur
bine (VAWT) whose appear
ance has led people to dub it 
an "egg beater." Although 
the VA WT has the advantage 
of placing the generator 
close to the ground, the 
design has not had great 
market success. Two-bladed 
and downwind designs have 
also been explored, but they 
tend to have greater cyclical 
loads that adversely affect 
the life span of the turbine. 
Upwind designs eliminate 
the load caused by moving 
the blade through the wind 
shadow of the tower, and the 
three-bladed (or more) 
design is dynamically sym
metrical (the same mass 
moment of inertia about its 
hub). All modem utility 
scale wind turbines use aero
dynamic lift rather than drag 
to drive their blades. 
Although drag devices have 
the advantage of being able 
to produce useful mechani
cal power at very low wind 
speeds, lift devices, which 
use the pressure difference 
created by flow over a wing, 
may produce up to 50 times 
more power per unit of blade 
area. 

In a HA WT, all moving parts 
are located at the top of the 
tower. Low maintenance is an impor
tant design requirement. A HAWT 
power train typically consists of a 
rotor, a turbine shaft, a speed-increas
ing gearbox, a rotor brake, and an 
electrical generator. These compo
nents must be designed for continuous 
use over a life span of approximately 
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30 years. The turbine shaft assembly, 
which serves both structural and 
mechanical roles, is one of the most 
critical design components in a 

HA WT. Wind loading, rotor support, 
and applied torque combine to con
tribute to the fatigue loading of this 
component. 

The gearbox typically has a step up 
ratio that ranges from 1.0 (direct drive 
power train) to 100 (large scale 

HAWT). Parallel axis gearboxes, 
despite having greater space and rigid
ity requirements, are more often used 
than epicyclical or planetary gears due 

to their availability and lower cost. 
Parallel axis gears also allow cables 
and piping to be connected to the rotor 
through the main shaft. 

Many blade designs have been used. 
Glass-fiber composites (both molded 
and filament wound), laminated wood 



composites, steel spars with non
structural composite fairings, and 
welded steel airfoils have all had suc
cess. The choice of blade materials is 
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an engineering decision involving 
considerations of size, strength, stiff
ness, weight design, manufacturing 
expertise, maintenance, and cost. 

Another important design considera
tion is the overs peed control of the tur
bine. Modern wind turbines use 

redundant designs that combine 
mechanical braking, generator brak
ing, and aerodynamic speed reduction 
strategies. Medium and large scale 
turbines typically have adjustable 
blade pitch thereby providing a means 
of controlling starting and stopping 
torque along with peak power. 
However, pitch control can be costly 
and maintenance intensive. For this 
reason, small and medium scale tur
bines often have fixed pitch stall con
trolled blades that rely on aerodynam
ic stall to limit peak power. Tip brakes 
have also been used. These brakes use 
centrifugal (or control) forces to place 
the blade tip at right angles to the tip 
motion. Aerodynamic drag limits the 
speed, often in a noisy fashion. And 
finally, when damaging wind condi
tions have been detected, modern 
wind turbines can use their yaw 
motors to furl the rotor out of the 
wind. 

Other technical design issues relate to 
the integration of wind power plants 
with utility operating systems. 
According to a new paper by Robert 
Putnam of the consulting firm 
Electrotek Concepts, integration of 
wind power into the utility grid "has 
not been a problem." Putnam's work 
is based on interviews with system 
operators and dispatchers from Pacific 
Gas & Electric Co. (PG&E) and 
Southern California Edison Co. 
(SCE), two utilities which have had 
extensive experience with the integra
tion of wind energy on their systems 
since the early 1980s. Putnam divides 
integration issues into interface engi
neering issues that deal with the qual
ity of the wind energy produced and 
operational issues that affect the man
ner in which the utility chooses to ful
fill its energy requirements while han
dling both expected and unexpected 
load fluctuations. 

Interface issues include harmonics, 
reactive power supply, voltage regula
tion, and frequency control of the 
electricity produced. Though these 
issues were problematic in early wind 
turbine designs, the advanced convert
er systems available today produce 
output which meets IEEE Power 
Quality standards. 

Operational issues include operating 
reserve (the capacity and ability to 
meet load fluctuations which occur in 
a timely fashion), unit commitment 
(availability scheduling of power 
plants), system stability (ensuring 
quality of power on a system wide 
level), and transmission and distribu
tion system impacts (sudden changes 
of power flow). These are problems 
which utilities are forced to confront 
whether wind is included in the ener
gy mix or not. Wind does, however, 
introduce some uncertainty into this 
process, leading Putnam to suggest 
that further research into wind predic
tion on an hourly basis would be use
ful. Despite this, Putnam concludes, 
"Any issues that have developed, such 
as intermittency and voltage regula
tion, can be addressed by accepted 
power system procedures and prac
tices." Putnam adds that in the case of 
SCE and PG&E, the short-term varia
tions in wind plant output are small 
relative to normal load fluctuations 
and therefore do not significantly 
impact the system regulating capacity. 
Wind energy has other attractive qual
ities. Decommissioning a wind farm 
is straightforward and may even pro
vide a source of revenue to the utility 
via the turbine salvage value. Wind 
farms are also highly modular in 
nature, ideal for planners. If electrici
ty demands grow at a site, it is gener
ally a simple matter to add to the num
ber of turbines in use. 

In 1990, Scientific American 
described how the cost of wind energy 
would fall to $0.04 per kWh by the 
year 2000. Other predictions lowered 
this estimate to a ridiculously low 
$0.02 per kWh. One industry analyst 
went so far as to suggest that wind 
energy would become "too cheap to 
meter." Paul Gipe, in his book Wind 
Energy Comes of Age, points out that 
such rampant predictions end up hurt
ing the industry. Since the capital 
costs of a wind plant are primarily up 
front (there are no fuel costs), devel
opers delay installation while the 
prices decrease. This has the effect of 
stalling the development of the wind 
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industry. Nonetheless, wind energy is 
undeniably becoming more cost-com
petitive. The cost of wind energy in 
California fell from nearly $0.45 per 
kWh in the early 1980s to less than 
$0.10 per kWh in the early 1990s. 
Here in Minnesota, Northern States 
Power (NSP) estimates a cost of 
$0.047 per kWh for electricity from a 
25 MW wind farm it installed in 1994. 
Utility scale projects have been bid at 
even lower costs. 

These values, competitive with other 
new installations of conventional ener
gy sources, are still much higher than 
the average price that utilities pay for 
electricity. Coal and other power 
plants that may be 30 years old have 
completely amortized their costs, and 
the price of electricity reflects the cur
rently low fuel prices. Still, greater 
fuel diversity leads to less dependence 
on fossil fuels, which are often subject 
to rapid price fluctuations and supply 
problems. With many countries rush
ing to install low capital gas-fired 
electric generating capacity, the num
ber and degree of gas supply fluctua
tions are likely to increase. 

The money invested in a wind farm 
primarily serves to create jobs. 
According to the New York State 
Energy Office, wind creates more 
high-wage jobs than other energy 
sources, and as Carl Weinberg, a for
mer PG&E executive, notes, "Wind 
power pays for people, not fuel." 

Minnesota is one of the few places in 
the nation where wind energy devel
opment is occurring. Favorable ener
gy policies here and in Iowa have led 
to several wind farm installations in 
recent years, a trend that is likely to 
continue. In a paid advertisement 
Northern States Power Co. proclaims: 
"We at NSP believe that having a vari
ety of energy resources is the best way 
to ensure clean, reliable, low cost elec
tricity now and in the future. Wind 
power is part of that energy supply." 
NSP plans to install 425 MW of wind 
power by the year 2002. 

Most of this development will occur 
atop Buffalo Ridge in southwestern 
Minnesota, one of the windiest spots 
in the nation. In 1994, NSP installed 
25 MW of wind capacity on the ridge 
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near Lake Benton, Minnesota. The 
wind farm is comprised of 73 
Kenetech Model 33M-VS wind tur
bines that are rated between 300 and 
405 kW. Based on 1993 system aver
age emission rates from NSP sources 
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in Minnesota, this wind farm is pro
jected to reduce carbon dioxide, sulfur 
dioxide, and nitrogen oxide emissions 
by 49,000, 125,000, and 146,000 tons 
per year respectively. Kenetech, how
ever, has not faired well economically 
and filed for Chapter 11 bankruptcy 
last summer. 

The contract for the next 100 MW 
development has been awarded to 
Zond Systems, Inc., based out of 
California. Worldwide the company 
has installed and operates over 2,400 
wind turbines comprising 250 MW of 

generating capacity. One reason Zond 
was selected is the high system avail
ability (97 percent) shown on its exist
ing turbine fleet (reliability was one of 
the factors that ultimately doomed 
Kenetech). Turbine construction on 
this project is anticipated to begin in 
1997. One hundred forty-three of 
Zond's Z46 (46 m rotor diameter) tur
bines will be needed to provide this 
amount of power. The power contract 
which Zond signed with NSP is 
reportedly down around $0.03 per 
kWh with the $0.016 per kWh federal 
tax incentive. Many of the compo
nents for Zond's 700-kW wind tur
bines will be manufactured in the 
Midwest and both the blades and the 
towers may come from Minnesota
based manufacturers. Zond has begun 
efforts to site an assembly facility in 
the southwest corner of the state. The 
assembly facility should employ 15 to 
20 full-time employees, and about 10 
employees will be needed for ongoing 
operation and maintenance of the 
wind farm. 

Other utility scale wind energy devel
opment is taking place in Minnesota. 
Minneapolis-based Northern Alter
native Energy (NAE) owns and oper
ates a five-turbine wind farm in 
Marshall, Minn. The wind farm, com
missioned in 1992, has produced over 
two million kWhs for the Marshall 
Municipal Utility. NAE has also 
teamed up with Micon Wind Turbines 
(US) Inc. to install Micon's first 600 
kW wind energy turbine produced in 
the United States at a wind farm 
owned by NAE in Sibley, Iowa. This 
same partnership has also applied for 
permission to build a 11.25 MW wind 
project in southwestern Minnesota. 
The project would use 15 Micon 7 50 
kW turbines on land acquired by NAE 
and NSP. If successful, these small 
cluster-like wind farms may provide a 
model for future wind development in 
this country. 

The future for wind energy around the 
world is obviously bright. At home 
and abroad, consumers are beginning 
to demand renewable energy. 
Burgeoning international markets are 
opening, and the vast indigenous wind 
resources of this country suggest that a 
strong domestic market may one day 
develop here. 1!!1 



Followin in Her Foot tep 

ane Goodall, the biologist whose highly regarded studies of chimpanzees vast
ly improved our understanding of primates, is in the American lexicon of pop
ular and respected scientists. Her book, In the Shadow of Man, is considered 

a landmark text by many. In November of 1995, she addressed an overflowing 
audience of several thousand in Northrop Auditorium and discussed her life and 
work in Tanzania's Gombe National Park. 

Few people, however, are aware of the Jane Goodall Institute's Center for Primate 
Studies located on the St. Paul campus. The Center houses more than 30 years of 
study notes and data in a collection of filing cabinets on the second floor of the 
Ecology Building. Dr. Anne Pusey, an ecology professor, is leading an intensive 
effort to digitize these records and utilize modern computing methods for analysis 
and research. 

Story by Gregory Lauer 
Photographs by Jody Mastey 
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female from an evolutionary 
perspective." 

art of the difficulty lies 
in the nature of the 
data. The Gombe 

study is one of the longest 
and most comprehensive of 
all such biological field stud
ies ever undertaken. 
Researchers now have reams 
of data to analyze. 
Complicating matters fur
ther, many of the records are 
handwritten, and some of the 
notc.~s are in Swahili. 

Since 1960, Jane Goodall 
and others have collected the 
same type of data on the 
chimps. "Researchers record 
major events like what it's 
eating, where it is on the 
map, who it's with, various 
behaviors, and so on," said 
Pusey. 

These notes are gradually 
migrating to the binary world 
of computers thanks to an 
array of volunteers. 
Unfortunately, it may take 
years to fully convert all of 
the records to an electronic 
format. 

Dr. John Carlis with students Dawn Warner and Scott Krieger in the Jane Goodall Institute's Center 
for Primate Studies. 

Currently, Pusey and 
Williams work in conjunc
tion with Dr. John Cadis and 
others in the Department of 
Computer Science. Carlis, a 
database expert, was attract
ed to the project several 
years ago. "There are great 
gobs of good biology to do, 
and this is definitely worth
while," he said. 

More than two decades ago, Pusey 
worked under the direction of Goodall 
as a field researcher in Gombe. Today 
she draws on that experience to make 
fundamental contributions to our 
knowledge of chimpanzees. "Now 
that the study has been going for 35 
years, we're finally able to answer 
some long-standing questions," Pusey 
said. 

Pusey is particularly interested in 
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groups and their social structures. 
"One of the things we're looking at is 
female relationships among chimps 
because they haven't been very well 
studied. We're just now finding out 
that female chimps do indeed have 
dominant relationships," she said. 

Jennifer Williams, an ecology gradu
ate student researching with Pusey, 
explained the problem, "We're trying 
to determine what makes a successful 

Databases are powerful inter
pretational tools because they 

enable researchers to perform queries 
quickly and efficiently. Additionally, 
"Databases allow us to ask questions 
that were previously considered 
impossible," Carlis said. 

For example, a biologist might ask 
how a community range (the area 
where a group of chimpanzees live) 
changes with respect to various envi
ronmental factors and conditions. 



Historically, these studies were done 
manually and required hours of labori
ous and tedious graphing. With the 
aid of a database, however, the most 
complicated part of the process is 
translating the question into a struc
tured database query. Searching, 
extracting, and presenting relevant 
data is then much faster and efficient. 

With databases, researchers can spend 
more time interpreting the data and 
less time sifting through it. "Some 
chimps are followed several times a 
week and may be spotted in more than 
1,000 fifteen-minute intervals over the 
course of a year," said Scott Krieger, a 
senior in computer science who is ana
lyzing the Goodall data under the 
direction of Dr. Carlis. Sorting 
through a pile of records and physical
ly tracking chimps by hand is simply 
not practical. 

Last year Pusey and Williams utilized 
the database to determine the percent
age of time female chimps spend 
alone. Although the question seems 
simple at first glance, it required gen
uine collaboration between the biolo
gists and computer scientists. 

At first, the numbers didn't seem cor
rect. "Females normally spend up to 
80 percent of their time alone, but the 
results from the database were much 
lower," Williams said. 

The problem was one of definition. In 
particular, what exactly did "alone" 
mean? From observa-
tions, female chimps 
spend a large amount of " 
time with infants. Thus, 
the definition of "alone" 
was enlarged from 
"absolutely alone" to 
"absolutely alone or with 
immediate family." The 
issue then becomes one 
of defining "immediate 
family." Additionally, 
biologists consider other 
factors, such as whether a 
female is in estrus, before 
classifying a chimp as 
"alone." 

Although translating 
questions into database 
queries is a complicated 

process, databases offer a great deal of 
flexibility. If an experimental query is 
unsuccessful, reformulating the ques
tion is relatively easy, and within min
utes, a new data set is produced. "We 
can easily change our minds," said 
Krieger. 

Creating mechanisms to foster com
munication is an essential part of the 
project. "Database modeling is about 
getting people to communicate pre
cisely. We've done a lot of the spade 
work so that we understand each 
other's vocabulary, but it's not easy to 
be precise," Carlis said. 

nother computer science pro
fessor, Dr. Phillip Barry, is 
examining various visualiza-

tion techniques. "Right now we've 
done some prototype projects, taking a 
chunk of the data and looking at it in 
different ways. The 
end idea is to inte
grate it so a biologist 
can say, 'I want this 
sort of information 
from the database, 
and I want to look at 
it this way or with 
these kinds of 
tools."' 

Several months ago, 
Barry and his stu
dents created experi
mental visualiza
tions of female dom
inance data. The 

primary indicator of dominance is the 
pant grunt, a uni-directional chimp 
vocalization. Although biologists do 
CC•lsider other behavior when evaluat
ing chimp hierarchies, the strong cor
relation between pant grunts and dom
inance makes it a suitable basis for 
most investigations. A database query 
extracted the relevant pant grunt 
records. 

In one visualization, nodes represent
ed individual female chimps, and lines 
between nodes demonstrated how 
many times one female chimp domi
nated another. Furthermore, the dis
play was animated with respect to 
time. Computer graphics allow 
researchers to "do some things that 
can't be done with traditional static 
displays," said Barry. 

Pusey agreed, "We may be able to 

-Dr. John Carlis 
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capture all of the data in one picture, 
and that will be very interesting." 
Chimps live in groups of 40 to 45 
individuals, and they are constantly 
splitting up and forming subgroups. 
With the aid of powerful visualization 
packages, it may be easier to track 
shifting alliances and associations. 

The benefits associated with interdis
ciplinary projects such as this are sub
stantial. From a biological stand
point, utilizing database applications 
offers unprecedented opportunities to 
view the data in unique and novel 
ways. 

"Without computer analysis, there's 
no way we could do any of this. 
That's pretty much the only difference 
between what we're doing and what 
others have done. People have made 
tallies before, but there's only so 
much time for that sort of thing. Once 
it's computerized, there's an entirely 
different level you can get at," 
Williams said. 

From the viewpoint of a computer sci
entist, the Goodall data extends the 
boundaries of traditional database 
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functionality. "The hope is that at 
some point the users will attempt to 
push the limits of the database," said 
Krieger. When biologists like Pusey 
ask questions that can't be answered 
with more standard techniques and 
methodologies, Carlis develops data
base extensions that deliver additional 
capabilities. The extensions may then 

it 

-Dr. Phillip Barry 

be generalized, and they later become 
tools available for future database 
users in diverse fields aside from pri
matology. "We're not just writing 
chimp procedures," Carlis said. 

Barry sees similar advantages in 
working with the Center for Primate 
Studies. "If you look at the state of 
visualization, the big questions 
revolve around data that doesn't have 
a natural analog. For example, if 
you're trying to visualize data from a 
CT scan of the human brain, the 
process is fairly straight-forward." 
However, graphically depicting rela
tive female dominance and chimp 
hierarchies isn't nearly as easy. "You 
have a lot more challenges from the 
design perspective, which I appreci
ate," said Barry. 

Pusey summarized the importance of 
continuing Goodall's work, "Chimps 
are our closest living relatives. I study 
them because they are a social animal, 
and I'm interested in the general prin
ciples that explain sociality. It's very 
likely that chimps can tell us some
thing about the behavior of our com
mon ancestors. 

"For most people, it's very intriguing 
to look at the similarities and differ
ences between chimpanzees and our
selves. That's certainly why chimps 
capture the public's imagination, and 
that's partly why this research is 
important." l~l 



Women in IT 
Continued from page 13 

engineering departments and, I think, 
the physical science departments rose 
fairly rapidly in the late '70s and early 
'80s. But in the last several years, the 
percentages seem to have leveled off 
somewhere around 20 percent ... and 
we don't really know why that level
ing off has occurred, but we are con
cerned about it," said Davis. 

The undergraduate enrollment statis
tics from the dean's office show that 
IT women comprised 19.9 percent of 
the total IT undergraduate student 
body in fall 1996. Similar statistics 
from the same office show that women 
made up 26 percent of the freshmen 
admitted for fall 1997 as of November 
1996. 

Other scholars believe early warning 
signals in some branches of the sci
ences could indicate an erosion of the 
gains in representation that women 
have experienced in the past two 
decades, said Kohlstedt. "One indica
tion, for example, is that the propor
tion of women to men going into com
puter science seems to be declining, 
especially those taking advanced 
degrees," she said. 

Another concern at the University is 
the dearth of female IT faculty mem
bers. In 1975, the faculty was 2 per
cent female. Statistics for fall 1996 
show that 24 of 387 faculty members 
in IT are female, which translates into 
roughly 6 percent. 

Susan Marino, director of the Program 
for Women in IT, said that small num
bers of female faculty members limit 
available role models for female IT 
students. 

Recognizing the lack of female facul
ty in IT, Davis said, "In addition to try
ing hard to recruit women on the fac
ulty, we are grappling with the prob
lem of increasing the number available 
in the workplace by increasing our 
graduate student and undergraduate 
student enrollment." Some of the pro
grams in effect in IT, said Davis, 
include high school programs aimed at 
encouraging women to pursue science 
and engineering careers, recruiting 
programs for graduate students, and 
affirmative action for faculty. 

Marino and Davis both identified 
nepotism rules of the past and the cur
rent societal norm of women raising 
the children in a family as possible 
reasons for the low percentage of 
female faculty members in IT. A 
nepotism rule which, according to a 
1975 issue of the Technolog, ended in 
IT in 1969 prevented the University 
from hiring a second member of the 
same family for a position of equal 
importance. 

Today, conflicts with family life create 
significant challenges for professional 
women, said Marino, who holds a 
Ph.D. in neuroscience and served on 
the research faculty at Yale Medical 
School before coming to Minnesota. 
These challenges extend beyond acad
emia, Marino pointed out. "We're still 
finding that a lot of women, even if 
they become engineers, have to give it 
up because they just can't do it all." 

Chen-Gessner, a graduate mentioned 
earlier in this article, managed to bal
ance her full-time job as an engineer 
with family life by spending time with 
her children on weekends. She said, 
"If industry can give some encourage
ment and consideration for the moth
ers, it would be very helpful." 

A 1976 IT graduate in mechanical 
engineering, Joanne Kleinhenz bal
ances family life and work differently. 
She said she is very glad her boss is 
supportive of women's needs in the 
workplace. "I've worked part-time 
now for 10 years since I had my first 
child," said Kleinhenz, who does finite 
element analysis and acoustical mod
eling for a living. 

Not all fields are so accommodating. 
Marino noted that getting grants is 
highly competitive, and if a grant com
pany sees a hiatus of a year in publish
ing from a laboratory, the amount of 
time a woman might take off to have a 
child, it can become an obstacle to get
ting funding. 

Offering a more positive slant on the 
career outlook for women, Sharon 
Kurtt, director of IT Career Services, 
said, "Companies began to realize that 
the more their workforce represents 
the people they're trying to sell a prod
uct or service to, the more successful 

they'll be in designing a product that 
people will buy." 

Kim Tran, a senior in mechanical 
engineering and president of the 
University chapter of the Society of 
Women Engineers (SWE), said that 
her organization does outreach to area 
schools and helps organize the IT 
career fair. National businesses give 
tours and presentations through SWE, 
an organization open to both women 
and men who have an interest in sci
ence or engineering. 

Although women have not yet 
achieved parity, issues regarding 
women in the workplace and educa
tion are receiving attention. The 
Program for Women in IT is trying to 
increase the number of women pursu
ing engineering and science careers, 
and student organizations like the 
Society of Women Engineers, which 
has 50 or 60 members, are supporting 
women in IT. 

And as Betty Sullivan, one of the pio
neering women in IT, said, "There is a 
much better understanding of how 
much women can do." -~~-

For more information on women in engi
neering or to become involved, contact the 
organizations listed below. 

Society of Women Engineers (SWE) 
U of M I 25A Lind Hall 
(612) 626-0093 I http:llwww.swe.org 

Women in Science and Engineering (WISE) 
U of M I 120 Lind Hall 
(612) 626-9238 I kate@itdean.umn.edu 

Program for Women in IT 
U of M I 120 Lind Hall 
(612) 624-1317 I marino@fs1.itdean.umn.edu 

Sigma Delta Epsilon 
Graduate Women in Science I Local Chapter 
(612) 624-2244 I khanna@biosci.cbs.umn.edu 

Alpha Sigma Kappa-Women in Technical 
Studies I Minnesota Alpha Active Chapter 
1011 4th Street S.E. 
Minneapolis, MN 55414 
(612) 378-4759 
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(*and illustrators, photographers, graphic designers) 

207 Church Street S.E. 
Minneapolis, MN 55455 

Minnesota Technolog is not only looking for writers, but 
also needs illustrators, photographers, and people 
interested in graphic design and layout. We're 
seeking IT undergraduate and graduate students who'd 
like some experience working on an award-winning 
publication. 

For writers, we have several beats in mind-including 
the environment, ethics, new technology, personal 
profiles and features, editorials, and personal reports 
on the specific projects you're working on for school. 

Although our editorial board mainly consists of 
creatures from outer space, we've been known to work 
well with humans. If you'd like more information, or 
would like to come in for an informal interview with the 
editor, please leave a cover letter, a resume and any 
available writing samples in an envelope outside the 
Technolog office in Room 5, Lind Hall, or contact us via 
e-mail at itbop@gold.tc.umn.edu. 

Second Class 

POSTAGE PAID 

MPLS, MN 

USPS #535-840 
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Blade Runner 
a l so known as 

11 DO ANDROIDS DREAM OF 
ELECTRIC SHEEP?'' 

The annual Technolog Sci - Fi Contest 
a l so kn own as 

11 DO YOU WANNA WIN 
200 BUCKS?'' 

Enter our annual Science Fiction Contest. Win money and see your work published in Technolog. First prize: 
$200. Second prize: $100. Third prize: $50. The contest is open to all University of Minnesota students. Entries 
must be typed and double-spaced, with one-inch margins on 8 1/2 inch-by-11 inch paper, and be no longer than 3,500 
words. Each entry must be accompanied by three photocopies of the manuscript and must bear an attached cover 
page with the story title, author name, home address, and phone number. DO NOT PUT AUTHOR'S NAME ANY
WHERE ELSE ON THE MANUSCRIPT! Please note that manuscripts will not be returned . Deliver entries to the 
Techno/og office at 5 Lind Hall. Call (612) 624-9816 if you have questions. 

ENTRY DEADLINE 
IS APRIL 1, 1997 
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EDITORIAL 

Plus/Minus grading system a 
poor fit for the University 
by Laura Walbrink • Minnesota Technolog editor, 1996-97 

! support the idea of a uniform grad
ing policy at the University. 
Allowing grading policies to vary 

by college and campus creates unnec
essary confusion. But why the compli
cated plus/minus system? Let's keep it 
simple by limiting grades to five letters: 
A, B, C, D, and F. 

Administrators favor the 
plus/minus system 

fessor didn ' t make the top score of 62 
percent an A and then arbitrarily curve 
the rest of the grades? A course in 
which you couldn ' t needle the TA for 
some more "partial credit" on an exam 
or assignment? 

If you 've ever managed to calculate 
your grade in a course down to an actu-

tinguish from a B paper. 

N ow you try sorting the B pile 
into three smaller piles: B+, B, 
and B-. Becomes a little tricki

er, doesn't it? What, after all, separates 
a B+ paper from a B paper? Using the 
plus/minus system in this instance 
demands applying refined standards to 

because it allows profes
sors to recognize more 
levels of student 
achievement than the 
cruder five-grade scale. 
As a Nov. 26, 1996, 
Minnesota Daily editor
ial asked, "If students 
work hard to receive an 
89 percent in a class, do 
they deserve to get a 
plain old B on their tran
script? This same ordi-

"A student's grade in a course 
at the University is not, 
thankfully, usually reducible 
to a single percentile." 

nary B would also be 
awarded to students who 
. . . manage to pull off just 80 per
cent." 

This perfectly reasonable question, 
however, assumes that a student's per
centage in a course can be easily deter
mined. A plus/minus system would 
work well in a course in which: (1) the 
distribution of scores on all tests and 
assignments follows a nice 90%-80%-
70%-60% bell curve; and (2) all items 
on those tests and assignments are 
either absolutely correct or absolutely 
incorrect. 

S o, fellow IT students, how many 
of you have ever had a course like 
that at the University of 

Minnesota? A course in which the pro-
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a! number (like 89 percent, for exam
ple), you've probably noticed that it 's 
been tainted by curves and "holistic" 
grading, and that your so-called 89 per
cent is both generous and overly-pre
cise. Reflecting on that might dull some 
of your hostility towards your class
mate with the 80 percent. 

From a professor's perspective, the 
plus/minus proposal looks even more 
ridiculous-but scarier, because pro
fessors suffer the wrath of displeased 
students. Imagine that you are a com
position instmctor who faces the daunt
ing task of grading 100 papers. You sort 
them into five piles: the A pile, the B 
pile, and so on. Not too challenging, 
right? An A paper is fairly easy to dis-

the often imprecise science of grading 
writing. 

A student 's grade in a course at the 
University is not, thankfully, usually 
reducible to a single percentile. While 
that may seem frustrating to some, it 
reflects well on this institution. It says 
that what students learn here cannot be 
measured by Scantron sheets. Grades, 
already given more meaning than they 
merit, are a necessary evil : graduate 
schools use them for admission, and 
employers sometimes peek at them, 
too. A plus/minus system, however, 
forces students and professors to dwell 
on grades, which distracts them from 
their respective aims: to learn and to 
teach. * 
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LETTERS/FORUM 

Benign Artifacts 

A human artifact is defined as any product of human endeavor. A natural arti
fac t is that produced by the body naturally (urine, feces, phlegm, etc.). An 
artificial artifact, on the other hand, is produced via human mental cre

ativity. A nuclear power plant is an artificial human artifact, as is a bicycle. Once 
an arti fac t is designed, it can be proliferated in physical reality if the materials and 
phenomena exist to make it. For example, dilithium crystals which power the 
U.S.S . Enterpri se on "Star Trek" apparently do not exist. 

Arti facts can be categorized into two types: benign and malignant. A benign arti 
fac t does not degrade its environment; a malignant artifact does. Common sense 
dictates that we humans should avo id degrading the environment which supports 
our li fe . Therefore, we should strive to design and proliferate only benign artifacts. 

Arti fact ecology is the study of the relationship between an artifact and its envi
ronment. One of its aims is to determine whether an artifact is benign or malig
nant. Once this has been decided, society can choose to allow or di sallow the arti
fac t's proliferation. 

Present-day human cul ture uses zill ions of artifac ts of di fferent species, it seems. 
Systems of arti facts function to provide us with vital needs such as food, water, 
and shelter. If we find that our necessary artifac t systems are malignant, do we 
continue to use them or redes ign them to be benign? How far do we want to let 
the Earth's biosphere degrade from its pristine, natural state? 

As I see it, the challenge for today's engineers is to produce an ecologically benign 
human culture for future generations to use. 

Steven D. Axelson 
Welch , Minn. 

Steven D. Axelson graduated f rom the University with a Bachelor's degree in com
puter science and a Master 's degree in electrical engineering. He is researching 
artifact ecology. 
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Spring forward, fall back 

New Westinghouse Jet Set gives you a beautiful picture ... 

even when it's off 

PHOTO DETAILS: 

Above: This Westinghouse ad from the April 1966 issue of Technolog 
showcases the company's "Instant-ann'" Jet Set television. The copy 
reads, "Turned on, Jet Set delivers a soft, clear, easy-on-the-eyes picture. 
New Memory Fine Tuning lets you pre-tune each channel for best picture 
and sound. Set it once-and forget it. Turned off, Jet Set doesn't even 
look like a TV set. But off or on, it's beautiful. " 

Opposite Page, Left: Cover of the March 1967 issue. 

Opposite Page, Right: Advertisement for the latest in men's fashion, a 
$35 suit. 
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Compiled by Laura Walbrink 

October 1935 
This fall , well-dressed university men will be wearing dou
ble-breasted jackets, single-breasted suits, striped shirts, 
buck shoes, and Tyrolian hats. 

Always a popular fashion staple, the double-breasted jacket 
has been redesigned to incorporate the British influence. 
The Duke of Kent long-roll double-breasted version is worn 
with only the bottom button fastened. The chalk stripe is the 
design of choice for the Kent jacket, while stripes, checks, 
and herringbones remain top sellers in the traditional double
breasted suit. 

New this season in single-breasted suits is the two-button 
sleeve model with side vents. Cut wide at the shoulders and 
narrow at the waist, these suits are also modeled after simi
lar British versions. 

Designers are taking more notice of shirts, which now come 
in narrow, medium, and wide stripes. Wide collars, both but
ton-down and starched, are stylish and comfortable. 

Brown buck shoes, a continuing trend, come with a leather 
or crepe sole. Wing-tip wearers can choose from smooth or 
Scotch grain textures. 

Hats will become a key accessory. The Tyrolian hat, a 
favorite of college students, has a rough finish and a bright 
feather. The snap hat with a bound edge, made in brown and 
black, is also a good choice for young men. 

Fa/11980 
(taken from an editorial) 

Although Roger Staehle, our new dean, should be given 
credit for starting an IT yearbook, students and faculty need 
to work harder to foster a sense of community. Students do 
not seem aware of developments in their field of interest, and 
they rarely speak with each other outside class. 

IT needs a weekly newspaper that provides information on 
upcoming events, recognition of student and faculty achieve
ment, and a forum for expressing opinions. Administrators 
should also schedule classes to allow one or two free after
noons. Students could use these times to participate in IT 
activities and events or interact with other students. These 
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times would also facilitate scheduling of general 
assemblies and speeches. 

Students need to come together more than once at 
the beginning and once at the end of their four years. 
They should have frequent celebrations-a festival 
similar to E-Week could take place during fa ll to 
commemorate the founding of IT on October 17. 

Improving the quality of student life would not only 
improve education, but would also create a stimulat
ing intellectual environment. 

Winter 1989 
The IT Lower Division Programs Office was estab
lished in 1968 to combat the college's low freshman 
retention rates. In 1963, an assistant dean found , 
more than 60 percent of freshmen had, by the end of 
their first year, either dropped out of IT or had a 
grade point of average of less than 2.0. 
Administrators formed a task force to determine the 
source of the problem and possible solutions. 

They identified several weak spots: poor instruction 
quality; unavailability of professors, teaching assis
tants, and tutors; and 
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pressure to declare a major before entering college. 
Proposed improvements included focusing on undergrad
uate teaching, hiring teaching assistants as tutors, and 
allowing students to enter the University as "unclassi
fied ." 

By offering tutorial services, student advising, and a 
mentor program, the office has helped boost the reten
tion rate of freshmen to over 80 percent. Tutors logged 
almost 3,000 hours last year, and 150 Lind Hall , which 
was previously the engineering library, is now home to 
the tutorial program. 
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MEDIA 

Journey to the Center of the Bookstore 
Smart books for spring 

Jules Verne 
Paris in the Twentieth Century 
(Random House, $21) 

Remember, back in 1984, when the 
media was clamoring over the sig

nificance of George Orwell's totalitari
an masterpiece 1984? Journalists and 
teachers searched for the mind-con
trolled masses and Big Brother paral
lels between the fictionalized future 
and the immediate present. Apart from 
some interesting points about the pro
liferation of computers and the staid 
conservatism of the Reagan era, the 
comparisons between 1984 and 1984 
seemed to fall pretty flat. 

More impressive than Orwell 's look 
into a dystopic urban landscape is 19th 
Century French author Jules Verne's 
recently discovered novel, Paris in the 
Twentieth Centwy. Originally written 
in 1863, the book offers Verne's vision 
of a heavily technological world one 
century later. By comparison with 
Orwell 's 1949 prophetic 1984, which 
projects only 35 years ahead, Verne 
paints a much more accurate and vivid 
picture of the future. 
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In a world that saw the dawn of the 
Industrial Revolution, Verne, no doubt 
inspired by the fervor over machine-led 
transportation, communication , and 
industry, began to write tales about 
lunar travel (1865) , polar exploration 
(1866) , and underwater travel (1869). 
Paris in the Twentieth Century starts 
this inspirational futurism. Discovered 
by his great -grandson in 1989, this 
unpublished manuscript was found 
underneath a pile of linen in a brass 
safe that, because its keys had been 
lost, had to be opened with a blowtorch. 
The pages were identified and authenti
cated as Verne's and published, origi
nally in French, in 1994. 

The 1960s Paris described in the novel 
is a city of massive railways, immense 
electric lighting systems, and universi
ties saturated with science and technol
ogy studies. The central character, 
winding his way through Lhe novel's 
industrial intricacies, is Michel 
Dufrenoy-a doubting, cynical litera
ture student who comes off as a mid-
19th Century proto-slacker. More or 
less dismissed as a walking anachro
nism for his dependency on the reject
ed studies of ancient languages and 
rhetoric (instead of the currently fash
ionable technology) , Dufrenoy finds it 
hard to jibe with the spirit of the times. 

D espite all his wonder over the new 
technology, Verne himself takes a 

few jabs at the ever-increasing boom of 
the Industrial Revolution. His cyni
cism is apparent in his chapter titles as 
they, and Dufrenoy, reach a stark con
clusion: "Poverty," "The Demon of 
Electricity," and, most descriptively, 
"Concerning the Ease with Which an 
Artist Can Starve to Death in the 20th 
Century." 

Whether Verne supports or denounces 
the development and proliferation of 
science and industry is of secondary 

importance. His dissection of a world 
that hasn ' t even emerged yet is the true 
fascination here. The most ironic take 
on the whole re-emergence of Paris in 
the Twentieth Century is that Verne's 
editor rejected the original manuscript, 
deeming its view of the future too unre
alistic . Little did that man know he 
passed on what could later be called a 
literary crystal ball. 

-Review by Matt Keppel 

Umberto Eco 
The Island of the Day Before 
(Penguin, $13.95) 

T he Island of the Day Before is the 
newest creation from the pen of 

Umberto Eco, author of the modern 
classic The Name of the Rose. Readers 
enjoyed Rose for its clever and intelli
gent murder mystery narrative examin
ing the impact of Christian ideology 
and control in the Middle Ages. Island 
is an intriguing departure into the 
realms of science and philosophy, seen 
through the life of character Roberto 
della Griva. 

Roberto, a young aristocrat who wishes 
to unlock the secrets of the world , takes 
to a life of adventure at sea to gain 
respect and independence from his 
family. During Roberto 's lifetime, stu
dents of Galileo had hypothesized 
about new ideas of space and time, rev
olutionary ways of viewing the earth. 
Rather than relying on the position of 
stars, mariners began to use invisible 
latitude and longitude lines that 
wrapped around the perimeter of the 
globe to plan their voyages. 
Roberto's life unfolds through his jour
nals, which describe his years as a sol
dier, his time spent at sea, and his cur
rent existence alone on an abandoned 
ship. The mysterious ship is anchored 
in the bay of an exotic and equally 
strange island. Because he can ' t swim, 

I 
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Roberto finds himself shipwrecked. 
The protagonist's journals reveal a web 
of personal intrigue, a rich mosaic of 
fascinating memories of love, war, and 
revolutionary technology. Through 
these memories, Roberto reflects on 
the possibility of combining the archi
tectures of science and philosophy to 
find a solution to his immediate 
predicament. His knowledge of 
astronomy and metaphysical explo
ration enables the reader to follow his 
plight; eventually, his use of a tele
scope to chart the stars blurs with his 
use of philosophy to chart the uni
verse within him. 

In The Island of the Day Before, Eco 
takes the reader on a metaphorical 
journey, a satisfying voyage through 
history, science, and time. A master 
of the art of mythical storytelling, 
he redefines modern (science) fic
tion. 

-Review by 
Jessica L. Nelson 

For the Love of Cheese 
by the editors of Might 
(Boulevard, $12) 

Are you a member of 
Gallagher's fan club? Did you buy 

a patch of carpet for your dorm room? 
Do you use the word "party" as a verb? 
If you answered yes to any of these 
three questions, you're cheesy. If you 
answered no, even to all of them, then 
you're still cheesy-and For the Love 
of Cheese will prove it! 

Expanded from a cover story, the edi
tors of Might-possibly the smartest 
humor magazine on newsstands 
today-have compiled over a thousand 
examples of modern cheesiness, and 
just a quick skim will expose even the 
most skeptical readers for the goofy 
slabs of Velveeta they really are. 

"Cheese is everything big and flashy 
and shiny and squishy," states the 
introduction. "Cheese is gaudy and 
silly and cheap. Cheese is soft-edged, 
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flamboyant , dopey, overdone, loud .. . 
No, it's not just those you choose to 
call 'big-hair-mall-rat -semi -suburban 
morons ,' not just those who drive 
Camaros and drink RC Cola products. 
It 's much more. It 's us. It's part of our 
daily lives, part of ourselves-each and 
every one of us." 

With that in mind, no one is safe from 
Might 's ultra-judgmental cheese 
grater. And just like in the supermar
ket, many varieties of cheese are read
ily available. There's "dork cheese" 

(calculator watches, Zima, 

foY the Love of 

~Wi~ 

Casual Day, flirting by e-mail); "evil 
cheese" (gun expos, tickling someone 
immediately after they say they aren't 
ticklish) ; and "supracheese" (sneakers 
with the pump, sticking a pen under 
your nose to make a mustache, com
mercials that rap, conditioning your 
hair before the shampoo). There's 
even "science cheese" (naming a 
comet after yourself, getting all pissed 
at the technical inaccuracies in Apollo 
13, having a favorite gas). 

What makes this book a pleasure to 
read is that you will catch at least a 
couple hundred glimpses of yourself
and you'lllaugh about it. And if being 
able to poke fun at yourself is healthy, 
then For the Love of Cheese doesn't 
need to be a guilty pleasure. 

-Review by Chris Lee 

An author you should know: 

Katherine Kerr 
The Deverry Series 

by Cynthia Fogard 

A series of Celtic fantasy, called "by a wide mar
gin the best Celtic fantasy around" by a review
er at the Chicago Sun-Times, this "sword and 
sorcery" series is my favorite because it is not 
only compelling but also well-written. 
Unfortunately, many science fiction and fantasy 
writers are cranking out books so fast they've 
lost focus on the craft of writing well. Kerr's nov
els are always carefully crafted, and the rich uni
verse she has created is ample evidence of her 
medieval scholarship. 

The series arrives complete with a historical 
note, a chart of incarnations of various charac
ters, tips on the pronunciation of Deverrian 
words, and a glossary defining oft-used 
Deverrian, Welsh and Elvish terms, including 
dweomer (magic) and wyrd (karma). It has 
adventure, in the form of tastefully depicted 
romantic scenarios and sword battles, and plen
ty of magic, both light and dark. The characters 
include a strong and gorgeous heroine, a hand
some Celtic warrior, pointy-eared elves, bad
tempered dwarves and other creatures of Kerr's 
imagination. In her books, though, all this 
seems quite normal and realistic. 

In the kingdom of Deverry, when a selfish young 
lord caused the deaths of two lovers, he swore 
to never rest until that he had righted that 
wrong. Four hundred years-and several life
times-later, that prince, now the powerful wiz
ard Nevyn, still seeks to atone for his sin. Into 
his web he has drawn the soul of Rhodry, an 
exiled human prince whose heritage is half
elven, and Jill, a mercenary's daughter with 
unsuspected magic talents. Together they trav
el a long road, all in search of their tangled, hid
den destinies. 

Daggerspe/1 (1986) 
The first in the Deverry series introduces us to 
Jill, the daughter of a mercenary soldier who 
inexplicably has been able to see the Wildfolk 
ever since she was a child, a sure sign that she 
has magic in her destiny. The wizard Nevyn is 
thwarted in his hundred-year-old plan to bring 

CONTINUED ON PAGE 22 
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Jedi Marketing Trick 
Madison Avenue rolls out the red carpet for the re-release of 
the "Star Wars" trilogy • by Chris Lee 

T here's nothing more that I 
can tell you about Star 

Wars. Nothing really new, any
way. 

By the time this issue is pub
lished, you' II have already seen 
it. You ' ll have bought the new 
toys, stuck the "Feel the Force" 
game pieces on your forehead , 
seen The Empire Strikes Back, 
and will be waiting for Return 
of the Jerli. And then there 's 
the all-new prequels , coming in 
1999, 2001 , and 2003. 

Besides, Newsweek probably 
already got to you anyway, 
with the skinny on the $ 15 mil-
lion worth of technical 
improvements. Or Details , 

Princess Leia 's trademark hair
pastries and an Imperial fi ghter 
flashed by. A narrator spoke of 
a generation deprived of seeing 
Star Wars on the big screen .. . 
until now! The monitor disap
peared and the image I'd been 
straining to see went full 
screen. Wow! And even 
though it was TV, it gave me 
the desired sensation: that big
ger is better, that this is the cul
tural experience of the year, 
that-wait a minute, who were 
those people?! Shots of ecsta
tic, cheering audience mem
bers jumping out of their seats 
and screaming with arms flail
ing flashed before my eyes ! It 
made me sick! 

where the details got as down 
and dirty as listing the mint 
condition dollar values of the 
original action figures (the 
Jawa with the vinyl cape now 
fetches a stunning $ 1,400!). 
Even The New Yorker found The author and friends, circa 1977. 

Let me explain. A friend 
once gave me a word of 

advice regarding Hollywood 
marketing. "Never trust a 
movie that uses audience reac
tion shots in its advertising," 
she said. You know what she 

enough literary nonfiction to 
fill 14 supposedly highbrow pages with news of this suppos
edly lowbrow entertainment. And if you didn ' t read all about 
it in one of these sources , then you've surely seen the com
mercials. 

Ah, yes, the commercials. I started noticing them in mid
January. I remembered thinking that Star Wars hype 

seemed confined to the realm of journalism-there were so 
many articles about the "Special Edition" re-release of the 
trilogy, but few ads for the actual movie. But like the Death 
Star making its sudden appearance on the horizon of a 
galaxy far, far away, the commercials materialized and they 
did it in a big way. 

The first one sneaked up on me. A television monitor, about 
an eighth of the size of my TV screen, was centered and sur
rounded by darkness. On the monitor within my monitor, 
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was talking about: the tennis 
match of images from the film juxtaposed with shot-on
video moviegoers exclaiming, "I loved it! ", "The perfect 
date movie! ", "It 's awesome!", or "Phat! " Oftentimes, a film 
is so bad or universally panned by critics that studios have to 
rely on morons who actually liked it to help turn a bomb into 
a success. 

I found myself worried about Star Wars . True, I'd seen the 
entire trilogy many times. In fact, I' ve got all three on tape. 
But what if Star Wars didn ' t measure up anymore? What if 
Star Wars was just another '70s or '80s childhood novelty 
that-seen through adult eyes-was suddenly embarrassing, 
like parachute pants or reruns of "Who 's the Boss?" 
Discarding Tony Danza I could handle, but what if I'd out
grown Luke, Han, Leia, and Chewie? What if the story that 
captivated my 6-year-old imagination in 1977 was a disap
pointment 20 years later? What if the new footage failed to 

,6 
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impress? So many questions
and so many more commercials ! 

Some were fo r Pepsi products, 
some were for the movie itself, 
and they were often indi stin
guishable. A fas t food restaurant 
(was it Taco Bell or Burger King, 
I lost the message somewhere) 
had a sweepstakes where you put 
a game piece on your forehead or 
another greasy expanse of skin to 
see if you'd won anything. The 
ads featured Chewbacca, C3PO, 
and R20 2 acting li ke present-day 
superstars and posers, strutting 
down a red carpet as fans and 
paparazzi lined the sidelines. 

On Thursday, Jan. 30 , the 
commercials and the hype 

were unavoidable. Whether it 
was nostalgia, good marketing, or 
a cultural phenom, people really 
believed it was important to see 
Star Wa rs in the theater-espe
cially if they didn ' t get to in 
1977. 

"I did get to see the third one in 
the theatre, and I have a slight 
memory of the second one," says 
20-year-old civil engineering and 
j ournali sm major Jacqueline 
Couillard . Born in 1976 , 
Couillard missed Star Wars 
mania the firs t time around. But 
Couillard and her friends were 
definitely go ing opening week
end this time, citing "the fact that 
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I found 
myself 

worried about 
Star Wars. 
What if it didn't 

measure up any
more? What if it was 
just another '70s or 

'80s childhood 
novelty that-seen 

through adult eyes
was suddenly 
embarrassing, 

like parachute pants 
or reruns of 

"Who's the Boss?" 

they've upgraded the shots, and 
it 's always neat to see something 
on the big screen." I made a men
tal note to avoid all multiplexes 
showing Star Wars; it was going 
to be a mob scene, li ke being in 
the Mos Eisley bar at happy hour. 

Richard Nelson, a 25-year-old 
graduate student, did go, howev
er. " I was happy to see the long
awaited dinosaur scenes, and the 
new Jabba the Hut scene was 
good," he sa id . Were people 
jumping up and down, cheering 
and screaming? "No," he said . 
"But this is Minnesota, remem
ber." 

But what is the true measure
ment of happiness and sati s

fac tion in a movie? According to 
studio execs, it's money. The 
lead sto ry in Monday 's 
Hollywood Reporter, after the 
opening weekend , sc reamed: 
"Star Wa rs blasts $36 million!" 
All that advertising, hype, and 
nostalgic marketing led to the 
biggest January movie opening in 
history, the ninth biggest three
day fi lm opener ever, and, as the 
Reporter mentioned, "exceeded 
even the most optimistic predic
tions," further ensuring more 
toys, prequels, fas t food tie-ins, 
products, and articles like this 
one. And let's not forget-red
der, plusher carpet for droids and 
wookies . * 

time is running out. 

Science Fiction 
contest 

See page 2 
for more details 

Illustration by Joseph Scrimshaw, from the Technolog 1996 Science Fiction Issue, July 1996. 
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by Gregory Lauer 

0 
D 

o Monday mornings and sities hold the promise of dramati- •o ~ 
class in Lind Hall seem as cally increased accessibility, (\ " 
compatible as Cher and widespread affordabil- First, tra-
Sonny Bono to you? ity, and 0 ditional colleges 
Would you rather organize enhanced 0 and universities , cyber-

your father 's collection of Pavarotti s school supporters say, simply 
CDs than sit through another lecture aren ' t prepared to meet the learning 
in a crowded auditorium with g requirements of the masses in the twen-
500 dazed and confused educa- ty-fu·st century. In a world increasing-
freshmen? Do e (\ . tiona! effec- ly defined by terms like international 
you battle \ t1veness. trade and turbocharged capitalism, 
t h e (t\ knowledge is proving to be a more 

And now that you 've finally found important economic resource than oil 

0 
an environment of higher learning that or steel. Over the last several decades, 

C rigid meets your needs , you wonder, "What the proportion of labor costs of many 
demands of exactly is a virtual university?" products rose substantially. 

a conventional col- Consequently, a highly skilled and 
lege schedule like Luke Well, it 's not just a panacea for students knowledgeable workforce is increas-

Skywalker fought the dark side? who enjoy sleeping in late or view the ingly important to economic develop

If you answered yes to any of the above 
questions , a virtual university may be 
an ideal educational match for you. In 
addition to convenience, virtual univer-
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Franklin planner as a fashion accessory. ment in both the public and private sec
Critics hail it as a radical development tors. While it isn ' t practical to send 
in the evolution of educational delivery millions of workers to college to update 
systems, and they cite a host of poten- skills , online training and instruction 
tial benefits as evidence. may overcome these limitations. 



A
dditionally, higher educa
tion traditionally focused 
on pre-employment learn
ing, and many practices, 
processes and products 

were developed for students with little 
or no work experience (i.e. , the high 
school graduate). In a time where " life
long learning" is not just a catchy 
Fortune 500 slogan but a marketplace 
reality, colleges and universities must 
develop services for those individuals 
with as much as ten , twenty, or even 
thirty years in the labor market. This 
remarkable shift in educational demand 
calls for new and innovative delivery 
mechanisms like cyber classes and 
interactive television. 

COVER STORY 

equipment won ' t be necessary) and can 
better cope with reduced federal and 
state support. 

Online universities also hold an advan-

mote access ibility, which will only 
become more important in future years 
as schools across the country continue 
to promote diversity. 

tage from a geographic perspective. Finally, as was mentioned earlier, 
Consider a person living in a remote virtual classes offer expanded 
area like the Alaskan interior. The stu- convenience. For indi- \) 
dent is physically isolated from institu- victuals in the ~ 0 
tions of higher learning, and the nearest worki n a 

traditional college or university may be b 

hundreds of miles away. Assuming ( · 
the student has a phone, how-
ever, getting on the edu- 0 
is merely a s c h e d u I i n g 

demands of a regular 
college course may be onerous. 

cational turnpike ~ e world , the 

S Even extension (evening) classes 
Next, higher ed

0

tfJcation \) offered here at the University are some-
faces a litany matter of what rigid and inflexible. Virtual class-
b u d g e t connecting with es, however, will empower many stu-
woes the Internet. Many dents to select a pace that is most 

proponents also believe appropriate and tailored to 
individual needs. 

concepts hke 
i n cyber class- In today 's eli- es will 

mate of restrained pro
federal and state spending. a time where· 

••lifelong learn
ing •• i1 not ju1t a catchy 

Here in Minnesota, the 
University's share of the state budget 
has declined from an all-time high of 
16 percent to 12 percent. The 
University now competes with K-
12 education, prisons and correc
tional facilities, and health care 
for ever scarcer dollars . 
Demographic trends also paint a 
dismal picture; as the general 
population ages , fewer financial 
resources will be allocated to 
colleges and universities. 
Although Gov. Arne Carlson 's 
proposed budget includes an 
extra $ 116 million for the 
University in the coming bienni
um (a 13 percent increase) , the 
future fiscal outlook is bleak. At the 

rortune 500 II09an but a matl(et
place reality. collegel and uni· 
ve11itie1 mu1t develop 1ervice1 for 

tho1e individual' with a1 much a1 
ten. twenty. 01 even thi-rty 

federal level, many programs that aid 
students (such as federally guaranteed 
loans) are being restructured , and fund
ing levels are expected to fall. Critics 
expect that virtual universities will 
have lower instructional costs owing to 
reduced overhead (for example, large 
investments in property, plant , and 

yea11 in the labor 
matl(et. 
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University of Minnesota 
ontinuing Education and Extension 

etlU'll to FScN 
111 Syllabus 
this case, you'Je 
already there! 

Independent StudY. 
(C~ Home Pagg 

FScN Depaltment 
Home Pagg 

University of 
Mnmesota Home Pagg 

FScN 5111, Internetting for Biologists & Others 

3 cr. 
Ten cmu·se topics plus ten field nips. 

Prereqs: I have desctibed in the introduction what you need to get stalted alld 
also a bit about the instmctor. If you need additional help or infonnation, let me 

lmow immediately. The fastest way is all EMail message at 
pbrady@mail.fsci.tullll.edu 

Assignments: Although the topics in the comse al'e presented in an order that I 
fotmd useful, you al'e free to proceed tlu·ough the topics in allY order. To test 
ymu· tmderstallding of the lesson topic you've been working on, I will give you all 
assigmnent (field trip). When you have completed reacting the topic matetials, 
exalnine the lesson's field nip. Some of the field tlips al'e interactive in real tim e. 
You should contact me by Elvlail, phone, or fax to schedule these activities. 
Most field nips Call be taken with other students emolled in the cmu·se. When 
tllis is possible, feel free to do so. Howevet~ make sm·e that everyone in the 

The U!lited States DistallCe Leal'lling Association is a non-profit association fmmed in 
1987 by Patlick Pmtway, Dr. Smith Holt of Oldal10ma State Utliversity and Dr. Ralph Mills 
of Califonlia State Utliversity. The association's ptu']Jose is to promote the 
development and applicaition of distallce leal'lling for education alld training. The 
constitutents we serve include K through 12 education, lligher education, continuing 
education, COl']) orate training, alld militaly and govenunent trailling. 

Towal·d tllis PlU1JOse the Utlited States DistallCe Lealning Association convened a 
National Policy Fonun in July 1991 to develop alld publish a set of National Policy 
Reconunendations that have been the basis of legislative and achnillistrative proposals 
in education alld teleconunlUlications policy. 

The association has become the leadll1g smu·ce of infmmation and reconunendations 
for govenunent agencies, Congress, industry alld those enteting upon the development 
of clistallce leal'lling prograiTis . USDLA began a process in 1993 of establishing 
chapters in all fifty states. In addition, USDLA holds allllUal meetings with leaders of 
distance leal'lling pro grains in Etu·ope alld Asia. 

Top: FScN 5111 home page. Bottom: A distance learning site. (See Web Index, Page 22) 
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C 
urrently, New York 
University (NYU) is 
working in coordination 
with IBM to increase the 
number of online courses 

from four to 30 by next year. As part of 
a "global virtual college" program, the 
unique public/private partnership will 
offer classes designed for information 
systems profess ionals. "The goal is to 
allow computer profess ionals to sharp
en the ir information technology (IT) 
skill s or obtain graduate degrees with
out entering a classroom," says the 
director of NYU's IT continuing educa
tion program. 

Further west, a consortium of states 
hopes to create an accredited virtual 
university sans campus complete with 
faculty, administration , and students. 
Distance learning efforts are also in 
place in Florida, California, and else
where. 

Closer to home , the University of 
Minnesota is making strides toward 
going online. In several presentations 
at the Capitol in January, University 
administrators impressed legislators by 
demonstrating the extensive set of stu
dent services now offered via the World 
Wide Web. Many classes also integrate 
web pages into the curriculum, and sev
eral classes are now offered totally via 
the Internet. 

Dr. Paul Brady of the Department of 
Food Science and Nutrition is the cre
ator of "Internetting for Biologists and 
Others" (FScN 5 Ill), the University 's 
first-ever cyber class. In a series of 
lessons and field trips, students explore 
various avenues and alleys of the far
reaching Internet and then fil e reports 
documenting their experience; all com
munication between professor and stu
dent takes place in the electronic ether. 
Students in "Internetting for Biologists 
and Others" are exposed to a wide vari
ety of Internet applications and tech
nology. 

Although the development of new and 
advanced technologies shows no signs 
of slowing, the tools of the Internet 
may be divided into three general cate-



r ••If 
gories. The first broad cate ory 
includes static (or slowly 
changing) information ools. di1tance 

education i1 the 
1ignificant breall· 

through that many of u1 
think it il. it won•t be 1imply 
becau1e you can now down· 
load the 1yllabu1 and a1ll 

In this environment cHar
acterized as mo o
directional , a seliver 
provides informa-
tion to clients. For 
example, many 
World Wide Web 

que1tion1 of your in1truc· 
tor without leaving 

much the 
they do 

B 
rady cited the expanding 
geographic diversity of his 
students while discussing 
the success of the class. 
"There are currently over 

100 students in the class. They are 
mostly from Minnesota, but a growing 
group is scattered around the country. 
We've had two Antarcticans finish , and 
I believe we'll have our first interna
tional student join us this spring if he 
can sort out the vagaries of exchange 
rates and fill out forms in English," said 
Brady. 

your dorm room. •• 
-Dr. Daniel Granger 

those 
taught by Brady will become 
more commonplace in the coming 
years as the technology improves and 
the benefits emerge . Dr. Daniel 
Granger, the Director of Distance 
Education here at the University, 
explained some of the advantages of 
distance learning. " If distance educa
tion is the significant breakthrough that 
many of us think it is , it won ' t be sim
ply because you can now download the 
syllabus and ask questions of your 
instructor without leaving your dorm 
room. It will be because distance edu-

learning 
P.tocess with the 

~os;;.._ ,student and the stu
dent 's situation , wherever 

and whatever that is, then provides the 
support that she or he needs to cross the 
distances to successful learning." 

As Granger and others maintain, the 
implementation of distance learning 
concepts like virtual universities may 
revolutionize the state of education. It 
will cut costs, expand opportunities, 
enhance accessibility, and circumvent 
scheduling obstacles. And who 
knows-in the future, you might be 
able to earn a college degree without 
ever stepping into a classroom. * 
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lm roving reputation, 
re aining top faculty 
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An interview with Dr. Youcef Saad 
by Laura Walbrink • Photographs by Jody Mastey 

A 
the new head of the computer science department, Dr. Youcef Saad inherits both its successes and its immj-

s nent challenges. A speciaList in scientific computation, he taught at several schools, including the University 
of California at Berkeley and Yale, before joining the University's faculty in November of 1990. In a recent 
interview, Dr. Saad identified improving the department's image and retaining talented faculty and teaching 
assistants as two of his primary concerns. 

To some extent, the computer science department remains haunted by the well-publicized internal problems that damaged 
its national reputation several years ago. In the last five years, "this department has improved dramatically," said Dr. Saad, 
but a corresponding gain in ratings "comes very slowly, both within the University and nationally." 

MINNESOTA TECHNOLOG March/April1997 
Interview 



INTERVIEW 

Increased visibility should help to boost the department's 
ranking, he said. Dr. Saad plans to organize open houses for 
industry partners and encourage faculty to become more 
involved in departmental activities. "The rest is a question 
of time," but "the ratings will improve, no doubt." 
Dr. Saad is pleased with the department's success in recruit
ing top computer science professors. "We're very lucky to 
have recruited very good people in the last three to four 
years," he said. Now, because "everyone else is recruiting," 
the field has become more competitive. 

Although recruiting faculty members is a priority, retaining 
them is crucial. "I want to make sure that people are not 
attracted elsewhere for non-essential reasons and that they 
feel good about the department," he emphasized. Because 
"Eighty percent of computer science faculty have been here 
less than eight or nine years," maintaining group cohesion is 
sometimes a formidable task. Ensuring that "people can 
work together as a group to secure grant money and improve 
the curriculum" will create a more effective department and 
"promote a nice working atmosphere," he said. 

Despite the recent publicity about the University's below
average professor salaries, faculty pay in the computer sci-
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ence department is in the "ntiddle range," Dr. Saad said. 
"Unless there's a large difference, salary is not often a big 
issue" when professors compare universities. "The main 
thing," he said, " is not to overload them with teaching 
responsibilities" so that they have time for research. 

Keeping the faculty's teaching course load manageable 
requires a sufficient number of teaching assistants (TAs), but 
finding good ones has become difficult. "In the past, it was 
the opposite-there were too many TAs-but today, gradu
ate students are more interested in beconting research assis
tants," said Dr. Saad. 

"We've debated whether we should require graduate students 
to TA for one quarter," an option exercised by some depart
ments at the University, "and we're still doing that." Since 
"some students are not going to be very good TAs," howev
er, the value of teaching experience must be weighed against 
the importance of providing quality instruction. 

The department has attracted considerable corporate fund
ing. "Many of us have contacts with industry," he said, "and 
small, computer science related companies" are everywhere. 
"There's a lot of potential in Minnesota." * 
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ean Seutter, a 
Minnesota native, 
completed his 
undergraduat e 
work and his 

Master's program at the University of 
Minnesota and is now working on his 
Ph.D. here. His career began in electri
cal engineering, but he has since shift
ed his focus to material science, in 
which he is currently doing research. 

Seutter's senior honors project Jed him 
to continue his electrical engineering 
studies. His honors project, given to 
him by his adviser, Dr. William Peria, 
was to create a scanning tunneling 
microscope (STM) that would allow 
the user to see the surface characteris
tics of a semiconductor as it was being 
assembled without exposing its smface 
to oxygen. Although his first attempt 
failed , Dr. Phil Cohen, an electrical 
engineering professor, offered him a 
position on a team that would design 
and create a working model of his 
senior project. 

The Molecular Beam Epitaxy (MBE) 
Jab, a branch of the electrical engineer
ing department, deals with semicon
ductor fabrication. MBE was devel
oped early in the '70s to grow high
purity epitaxial layers of compound 
semiconductors. Because of its ability 
to control surface thickness and com
position, this method has been impor
tant in the development of technologi
cally advanced electronic and optoelec
tronic devices. 

The principle of molecular beam epi
taxy is heating and evaporating two 
sources of gallium (Ga) and arsenic 
(As) in a high vacuum on a crystalline 
substrate that comes directly from an 
industrial manufacturer. 

The initial substrate given to the Jab is 
very rough, so a large amount of GaAs 
is needed to smooth it, the buffer layer, 
out. Next, a layer of tin (Sn) is placed 
on top of the buffer layer. Seutter and 
his colleagues are testing the effects of 
adding Sn to the buffer layer, a newly 
developed concept, on the formation of 
each layer. 
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In order to prevent impurities and oxi
dation from occurring in the crystalline 
structure, a high vacuum is needed for 
growth. Growth of the layers can be 
controlled by two methods. Placing the 
shutter in front of the sources prevents 
them from being evaporated onto the 
substrate. 

eflection 
high energy 
diffraction 
(RHEED) 
llows con

trol of the sUiface structure, growth 
mode, and growth rates. In this 
process, electrons are emitted across 
the sUiface of a monolayer at a shallow 
angle, then reflect from the surface and 
strike a phosphor screen, forming a pat
tern which indicates surface structure. 
The more intense the electron beam is 

on the phosphor screen, the smoother 
the surface is. The sample is then sent 
to the STM, where the photo multiplier 
gives the signal to the computer to 
monitor real-time growth. 

The STM at the University of 
Minnesota was custom built in the 
MBE lab. There are relatively few such 
machines around the world, so each 
machine is unique to its environment. 
The STM can produce very clear pic
tures of individual Ga and As mole
cules by isolating vibration from the 
machine using two sets of springs and 
dampers. 

The STM works by placing a tungsten 
wire 1 nm from the surface of the sam
ple. As the wire passes by the surface, 
it acquires an electrical charge by com
ing very close to the electron cloud of 

the sample. When a voltage is applied 
between the wire and the sample, the 
actual surface structure can be deter
mined by measuring the potential dif
ference across these two sUifaces. 

The STM represents a large step for
ward in semiconductor fabrication. "It 
helps us answer the question of how 
surfaces grow," said Seutter. "It helps 
us ask questions such as: Where is the 
gallium going to go as it grows? What 
type of barriers are at the step edges? 
How does tin change the surface mor
phology?" 

After completing his undergraduate 
work at the University of India in 
Prune, Nikhil Sarpotdar came to the 
University of Minnesota to earn his 
Master's degree, which he is cunently 
pursuing. 
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arpotdar is work
ing with micro
chip circuitry 
using very large 
scale integration 

(VLSI), which involves placing an 
ever-increasing number of transistors 

either extract the information or to 
transform the signals. 

Sarpotdar and his colleagues seek to 
improve DSP by increasing the speed 
with whlch the circuit operates and 
reducing its power consumption. One 

This would increase the speed of the 
machine but would compromjse the 
area," said Sarpotdar. 

If the chip is successful , future 
improvements may include making a 
microprocessor that will increase the 

'"'"Sapo--tdar a:n..d his colleagu.es seek 

--to i.In..pro"V"e :J::»S:P by i:n..creasi:n..g --the 

speed ~--th """"hi.ch --the ci.rcu.i.--t 
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on a microchlp. As the technology has 
advanced in the past two decades, the 
number of transistors on a microchjp 
has increased from a couple thousand 
to a couple milljon. With this advance
ment, more and more products today 
have converged on the idea of applica
tion specific integrated circuits 
(ASICs), whjch can be used for various 
designs (e.g., a computer chip for a 
car's anti-lock braking system) specific 
to that product. 

or his Master's 
roject, 

Sarpotdar is 
working with 
eight other 

engineering students to develop new 
digital signal processing (DSP) 
methodologies. Digital signal process
ing incorporates the theoretical and 
practical aspects of representing infor
mation-bearing signals in a digital for
mat. It also involves using computers 
or special-purpose digital hardware to 
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proposed idea was to use a pipeline 
method, which "would take a group of 
digits at a time instead of one at a time. 

rate of algorithmic exchange. This 
method will eventually be faster and 
cheaper. 



After completing her undergraduate 
degree at Worcester Polytechnic 
Institute, Andrea Goring came to the 
University of Minnesota in 1993 to 
complete her Master's degree in signal 
processing. 
In the fall of 1995, Goring switched the 
direction of her studies to biomedical 
engineering. She began working on a 
Ph.D. program in nuclear magnetic res
onance (NMR), which operates on the 
ability to decipher the chemical make
up of a compound based on its elemen
tal bond strengths. 

Her goal was to build an integrated 
NMR sensor by perfecting a chip with 
micro pick-up coils. These micro coils 
are fabricated in a very sterile environ
ment to prevent contamination, but 
even in an artificially controlled room, 
malfunctioning prototypes are still 
made. In some instances, the coil can 
meet the most rigid specifications; yet, 
when connected to a power source, the 
coil does not work. 

For Goring, the next step involves fin
ishing the micro coil and being able to 
characterize it. This will probably 
involve making the coil meet certain 
specifications and maintain a steady 
state equilibrium while in operation. 
Achieving the optimum signal-to-noise 
ratio, which has been a problem in the 
past, is necessary to increase the sys
tem's efficiency. Diagnostic tests must 
then be run in order to compare theo
retical values to experimental values. 

he future of these 
NMR coils could 
very well be in 
use as an invasive 
NMR catheter. 

However, a project of this magnitude 
will need much more research before it 
can be realized. One complication 
involves the orientation of the coil 
itself. Once inside the body, the coil 
must be oriented a certain way, and a 
method of accurately sending the coil 
through the body has not been devel
oped yet. The impact that this coil will 
have as an invasive NMR catheter is not 
quite clear, though the prognosis is 
hopeful. * 
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MEDIA/BOOKS-KATHERINE KERR Continued from page 9 

her to the dweomer when she meets and runs 
off with Rhodry, an exiled Deverrian prince 
who is half-elven, though he doesn't know it 
yet. 

Darks pel/ 
The saga continues as Jill and Rhodry ride 
the long road as silver daggers (mercenary 
soldiers). Dark masters of the dweomer 
attempt to keep them from finding the mystic 
jewel that guides the conscience of the king
ship of Deverry. A suspenseful tale, exten
sively rewritten by Kerr in 1994. 

The Bristling Wood 
The Dragon Revenant 
Weaving in and out of the present and past 
lives of the central characters, these novels 
bring the reader to fuller understanding of 
their tangled wyrds. After the death of his 
brother, Rhodry returns to Aberwyn to rule as 
gwerbret. Jill finally follows her destiny and 
goes with Nevyn to study the dweomer. 

A Time of Exile 
A Time of Omens (1992) 
Rhodry, after years as a lord, travels once 
again as a silver dagger and comes to the 
Westlands, where the elves, including his 
father, live as itinerant horse herders. This 
gives Kerr the opportunity to tell the history of 
the elves and their once-great civilization of 
seven cities brought down by the Horsekin. 
As Rhodry joins his kin and continues as a 
ladies' man, Jill has become a powerful magi
cian. Another tale of the Westlands. 

Days of Blood and Fire (1993) 
In the peaceful land of the Rhiddaer, far to the 
North of Deverry, Jahdo the ratcatcher's son 
stumbles upon a meeting between a city 
councilman and a mysterious woman. The 
boy is entangled in a web of intrigue and black 
magic that drags him far from home. In the 
company of Meer, a blind bard of the 
Horsekin, Jahdo must travel to Deverry to 
unravel the evil that binds him. There two 
powerful sorceresses, Jill and the elven 
Dallandra, are battling to save the country 
from a goddess gone mad. 

Days of Air and Darkness (1994) 
Notable for being the first book of Kerr's to 
contain a dragon, and I haven't seen a drag
on more charmingly characterized since 
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Tolkien. Rhodry travels to find the dragon 
who will help him fight a battle where the 
forces of the otherworld stand behind the 
enemy. 

I'm surprised that I have yet to see an addition 
to the Deverry series in the bookstores. Prior 
to the Oeverry series, Kerr wrote a science 
fiction novel , Polar City Blues. Resurrection, 
a sci fi novella, was published in 1991. Kerr 
has recently returned to science fiction with 
two new novels: 

Web Index 
March/ Apri/1997 

Star Wars, Pages 10-11 
Star Wars home page 
http:www.starwars.com 

Freeze Frames (1995) 
In this futuristic tale, Kerr tells of five genera
tions of women and a man who sold his soul 
to the devil. 

Palace (with Mark Kreighbaum; 1996) 
This "tale of dark intrigue and cyber
vengeance" appears to be the first in a series, 
since it is subtitled "A novel of the Pinch." A 
very enjoyable tale, peopled with telepaths 
and an extremely interactive Internet. * 

Cover Story I Virtual Campus-
"Cyber Learning," Pages 12-15 

FScN 5111 class home page 
http://www.fsci.umn.edu/FScN5111 /5111.html 

Organizations that promote distance learning: 
http://www.usdla.org/ 
http://www.uidaho.edu/evo/distglan.html 

Interview, Pages 16-17 
Computer Science department 
http://www.cs.umn.edu 

Electrical Engineering, Pages 18-21 
Electrical Engineering department 
http://www.ee.umn.edu 

Minnesota Daily online 
http://www.daily.umn.edu 

IT Board of Publications 
http://www.umn.edu/nlhome/g015/itbop 

Technolog 
http://www. tc.umn .edu/nlhome/g015/itbop/technologlindex. html 
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E X C L U S I V E L Y f o r F A C U L T Y a " tJ S T A F F 

D or fast relief from the nagging ache .of taxes, 

..l \ve •·ecommend TIAA-CREF SRAs. SRAs 

are tax-deferred a nnuities designed to help build 

additional assets- money tha t can help make the 

difference between living and living well afte•· 

your working years are over. 

Contributions to your SRAs are deducted 

from your salary on a pretax basis, so you pay 

less in taxes now. And since earnings on your 

SRAs are also tax deferred unrilyou receive them 

as retirement income, the money you don't send 

to \Vashington can work even harder for you. 

\Vhat else do SRAs offer? A full range of 

investment choices a nd the financia l expertise 

of TIAA-CREF -America's largest retirement 

organization :-' 

To find out more, stop by your benefits office 

or give us a call at 1 800 842-2888. We 'll show 

you how SRAs can lower your taxes. 

Do it today-it couldn't hurt. 

Visit us on the Internet at www.tiaa-cref.m·g 

Ensuring the future 
for those who shape it:' 

• Based on asse ts under management 
CREF ce rt ifi cat es a re di stributed by T IAA-CREF Individual and lnstiwtional Services. Inc. For more complete information, including cha rges and expenses, 

ca ll I 800 842-2733, cx1. 5509, for a currem C REF prospec tus. Read the prospec tus ca refully before you inves t o r semi money. Date of first use: 2/97. 
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EDITORIAL 

Reciprocity: 
Wisconsin tuition for all! 
by Laura Walbrink • Minnesota Technolog editor, 1996-97 

lawmakers don ' t fund state universities 
as well as Wisconsin legislators do, and 
students pay the difference. Yet, the 
Minnesota Legislature seems strangely 

I n 1973, legislators from Minnesota 
and Wisconsin signed a reciprocity 
agreement allowing students from 

Minnesota to attend any of Wisconsin's 
state universities at Minnesota 
tuition rates , and vice versa. 
Because tuition was roughly 

''Wisconsin equal in both states, the deal 
worked well for years. 

tuition is now 

Minnesota wouldn't lose money on the 
deal, and Wisconsin would still get the 
extra tuition. The only losers would be 
Wisconsin students, but even they are 

winners , right? After all, 
Minnesota tuition still beats out
of-state tuition. 

Today, however, not everyone is 
as pleased with reciprocity. Over 
the last couple decades, tuition 
skyrocketed in Minnesota as 
state funding declined. 
Wisconsin tuition is now approx
imately 20 percent lower than 
Minnesota's. approximately 

B ut, really, why should any 
students lose? An even 
better idea: Charge par

ticipants from both states 
Wisconsin tUitiOn. Minnesota 
would continue to lose money 
on the deal , and Wisconsin 
would lose the bonus but break 
even . As for the students, 
Minnesota residents could get a 
20 percent discount on tuition, 
and Wisconsin residents would 
continue paying the low state 
rate. 

Thousands of students from both 
states use the reciprocity pro
gram-10,179 Minnesota resi
dents and 8,184 Wisconsin resi-
dents, according to the 
Minnesota Daily . In theory, 
then, every Minnesota resident 
brings a tuition windfall into 
Wisconsin, and every Wisconsin 
resident costs Minnesota. So 
how does Minnesota (partially) 
subsidize the Wisconsinites? By 
charging Minnesota students a 
surcharge amounting to one per
cent of their tuition. 

What's wrong with this 
picture? I confess, I'm from 
Wisconsin, and this small tax 

still seems unjust. A question, posed 
by a 1994 Daily editorial , looms: "Why 
do Wisconsin residents attend their 
major state university for so much less 
than Minnesota residents can attend 
theirs, when both have equally fine rep
utations?" The answer: Minnesota 
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20 percent 

lower than 

Minnesota's.'' 
willing to help the 'U' with the costs of 
the reciprocity agreement-it gives the 
University $1.3 million for that pur
pose. 

The reciprocity issue has resurfaced 
several times, and here 's one sensible 
solution I've heard: Charge participants 
from both states Minnesota tuition. 

Now, that 's what I call competi
tion. Lawmakers and University 
administrators, this would be 
your chance to justify those 
heart-stopping tuition hikes. I 
want to see you convince the 
wave of students driving east on 
I-94 that they should stay in 
Minnesota. If Wisconsin can 
keep its tuition low, so can 
you-so do it. No more whin
ing. 

Minnesota students, don ' t be fooled. 
We Wisconsin residents aren ' t your 
enemies; we 're your friends . It is 
unfair that you 're helping to pay our 
way at the high-priced University of 
Minnesota. In fact , it's unfortunate that 
the University of Minnesota is high
priced. Students, unite. Low tuition 
for all! * 
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"A pedestrian-friendly state" 
Five years before my wife, Mary Kay, was ki lled by an MTC bus at the corner of 
Cleveland and Ford Parkway, she wrote to the editor-with a copy to the then
mayor-"We need curb to curb on walk or somebody is going to be ki lled on this 
pedestri an crossing .... " 

Over six years later, I am grateful to Senator Richard Cohen fo r authoring S.F. 
1533 and to Representati ve Michael Raymar for authoring H.F. 1671. These bills 
prescribe time cycles for curb to curb on "Walk" and curb to curb on "Don' t 
Walk"; steady "Walk" and fl ashing "Don' t Walk" signals must display fo r at least 
a period suffic ient to allow a pedestrian walki ng at a speed of three feet per sec
ond to cross the street fro m curb to curb .... " (i.e., one minu te fo r an 80-foot 
crossing). 

These bills (changing statute 169.06 subd 6) will now invoke a measured time 
cycle fo r signali zed pedestrian cross ings of varying length , when and if promul
gated, to ensure "a pedestrian-friendly state ." 

Philip M. McDonald 
Bachelor of Mechanical Engineering, University of Minnesota, 1950 

[See the related cover st01y on page 12 of this issue. ] 

Correction 
In the March/April feature story, "Etching the Surface of Electrical Engineering's 
Future," Andrea Gothing was incorrectly identified as Andrea Goring. 

Don't be a stranger 
Technolog welcomes letters and comments from readers. Address all correspon
dence to: 

Minnesota Technolog 
University of Minnesota 
5 Lind Hall , 207 Church Street S.E. 
MinneapoJjs, MN 55455 

E-mail : itbop @gold.tc. umn.edu 

Please keep all letters as short as possible, and enclose the wri ter's name, address, 
and phone number for verification. Letters may be edited fo r length and clarity. 
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Technolog, Reissued and Re-released 
Fa/11975 
Ten to 20 percent of IT students are 
on academic probation , which 
requires that they explain their situ
ation to their advisor and then set 
and meet goals for progress. The 
alternative? Expulsion from IT for 
one to three quarters. 

IT uses the Coefficient of 
Completion (CC) to set guidelines 
for probation . The CC is a ratio of 
the number of courses a student has 
passed (C or higher) to the number 
of courses in which he or she ini
tially enrolled. When administra
tors began using the CC in 1972, 
they were surprised by the results: 
too many students were placed on 
probation. IT officials have since 
lowered the CC, and today the rules 
are as follows: Students who have a 
quarterly CC of less than 0.5 for two 
consecutive quarters or a cumula
tive CC of less than 0.7 after three 
quarters are automatically placed on 
academic probation. 

Students may view the CC as part of 
a red-tape bureaucracy, but adminis
trators say it has boosted retention 
rates among first-year students. 
Paul Cartwright, Assistant Dean for 
Student Affairs, notes that IT has 
retained 90 percent of first-year stu
dents this year, compared to 55 per
cent just 10 years ago. He believes 
that the CC aids students by provid
ing a warning flag about their acad
entic progress and encouraging 
them to seek assistance. "A student 
with a consistently low CC ntight be 
wasting time and money by contin
uing in his or her present course of 
study," Cartwright says. 

Welcome 
to the cold, 

cruel world. 

Of course, if you r father's a millionaire, or you're about to marry an heiress, 
then you have no problems. But, if not, then there's on ly one sensible thing to 
do. Come to work at Allison Division of General Motors. 
There's nothing cold or cruel here. Just the opposite. Particular ly if you're an 
engineer wilh big ideas. Aerospace projects? Allison's got them. Turbofan. 
Turbojet. Turboprop. Turboshafl. Military and commercia l applications right 
across the b0<1rd . 
Maybe you're more down-to-earth. Fine. Some of Allison's advanced motor ve
hicle projects will be more your cup of tea . like the new M551 General Sheridan, 
for instance. The powershift transmission, of course, is our specially, and even 
the gun launcher is an Allison brainchild. 
There's more. And you can be part of it. Take your lime. Check them al l. But 
don' t forget Allison. Remember: l ife can be beautifu l • .. even 

wilhout an heiress. ~M 
For the complete story, send for Allison's new brochure: Destination 
Tomorrow. Write Ken Friedlein, Scientific Placement, Dept. 400, -
Allison Division of General Motors, Indianapol is, Indiana 46206. .... . .. ,"n"" ' 

Allison 
An eQual opoor1unitv emolo:ter M/F 

"Welcome to the cold, cruel world," reads this ad from 1967. "Of course, if your father's 
a millionaire, or you're about to marry an heiress, then you have no problems. But, if not, 
then there's only one sensible thing to do. Come to work at Allison Division of General 
Motors." The small print below the logo reads, "An equal opportunity employer MIF." 

The CC, however, has produced some unusual cases. 
Consider "Scott," who has simultaneously been on the 
Dean 's List and acadentic probation. By withdrawing from 
and taking incompletes in courses, he lowered his CC; at the 
same time, he was earning A grades in his other courses. 

Now expelled from IT, he plans to transfer to another uni
versity. Scott objects to IT officials ' use of the CC because 
it penalizes students who complete their degrees at a slower 
rate than other students. "The University of Minnesota is a 
perfect American representation of a factory education," he 
says. "Henry Ford would have been proud." 
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February/March 1990 
(taken from an editorial) 

Students responded to the early 1980s demand for engineers 
by applying in record numbers to engineering colleges 
across the country. Faced with a shortage of facilities and 
faculty, many of them, including IT, responded by instituting 
minimum grade point average (GPA) requirements. IT 
began these restrictions in fall of 1982, deeming them neces
sary " to limit emollment due to lack of faculty and 
resources." 

Eight years later, the demand for engineering degrees has 
diminished, due in part to fewer high school graduates and 
increased competition from other universities. Class sizes, 
too, have fallen, from 1,000 to 800. Still , the requirements 
remain and have actually increased in some departments . 
Students applying to upper division face minimum GPA 
standards ranging from 2.3 (for several majors) to 2.8 (for 
computer science). 

Students, faculty, and administrators alike have criticized the 
GPA requirements for introducing inconsistency and unnec
essary selectivity. The GPA requirements often rise and fall 
with each year's class, so that students entering next year 
cannot ascertain the minimum GPA they ' ll need to maintain. 
"I am personally bothered by a situation where we say a 2.0 
is passing, but we say you must have a 2.5, 2.6, or 2.7 to con
tinue into your junior year," says Associate Dean Russell K. 
Hobbie, chair of the Academic Standards Committee. 

Physics professor Marvin Marshak, whose department has 
no minimum GPA requirement, has proposed that the 
University could handle increases in demand by having pro
fessors in departments with low student/faculty ratios teach 
certain courses (particularly introductory) in overburdened 
departments . "Otherwise, there's no point in having a col
lege. The situation now is you have a bunch of departments , 
and the faculty don ' t communicate very much, and they 
don ' t have much common interest in teaching," he says. 

Another option is to hire more faculty, clearly the most 
expensive solution but one that some faculty believe neces
sary. Says Richard Goldstein, head of the mechanical engi
neering department, "A student who has a 2.5 or a 2.6 ... Why 
can't they go on? Because we don ' t have the resources. We 
need more faculty." 

May/June 1992 
The 1991-92 academic year had its share of the good, bad, 
new, and old. Among the highlights: 

Ettore "Jim" Infante, IT dean since 1984, was named senior 
vice president and provost. Associate Dean Gordon Beavers 

was named acting dean, Associate Dean Sally Kohlstedt 
assumed some of Beavers's responsibilities, and Walter 
Johnson, a physics professor, became a temporary associate 
dean in IT. David Frank, a mathematics professor, was hired 
as the director of IT lower division programs, and Linda 
Bruemmer, previously the acting director of the Minnesota 
Waste Management Agency, joined the administration as an 
IT associate dean. 

The $50 million cut in state funding over the next two years 
will affect IT. The Microelectronic & Information Services 
Center, Minnesota Geological Survey, Mineral Resources 
Center, Productivity Center, Underground Space Center, and 
the University of Minnesota Talented Youth Mathematics 
Program are all likely to see their budgets reduced. 

First-year IT students were, for the first time, organized into 
six teams of about I 00 students each. Each team had three 
advisors and official lounge space in either Lind Hall or the 
Electrical Engineering/Computer Science building, and all 
students received a team directory. The concept, borrowed 
from a similar program in IT Honors , was introduced to 
increase students' sense of community. 

Meet Kayo, Bell Telephone System spokesmodel, March 1937. 
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Replugged 
Electronic music re-emerges into the 
mainstream • by Matt Keppel 

The average human heartbeat is 
around 120 beats per minute 
(bpm). An average dance record 's 

bpm is about the same. Coincidence? 
Of course not. Modern electronic 
dance music is designed to complement 
your body's natural metronome. What 
better bodily timekeeper than the heart 
to keep up with the booming, synchro
nized repetition of a drum machine? 
When you ' re out at a dance club, stuck 
against the six-foot-tall stacks of indus
trial-strength speakers, you're probably 
already one of those initiated. 

Club music: techno, house, drum-n' 
bass . They're all part of the genres, 
subgenres, and intricacies of what was 
once a sliver of the music market and is 
now, if we' re to believe all of the glow
ing words in the music and entertain
ment press recently, a major arm of 
recently recorded music. 

U2, David Bowie, even Eric Clapton 
(believe it or not) are discovering "elec
tronica," the new genre of rock music 
that has been around for years, hiding 
in underground circles and waiting for 
the right time to strike open and flood 
the mainstream. It 's about time, too. 
The last massive surge in the pop music 
stakes was the grunge explosion nearly 
six years ago. Now that the heavy
weights of the Seattle scene have 
become the new exponents of "classic 
rock," the excitement and fervor have 
crossed over from guitar-based angst 
anthems to disco-oriented creations by 
techno-savvy bedroom musicians. The 
price of purchasing synthes izers, sam
plers, and drum machines has dropped 
in the past decade, making do- it-your-
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self composing and recording easier 
and more appealing. So, if homemade 
electronic pop is being touted as the 
"newest" form of 2 1st century music, 
where is its past? 

Brief history lesson: Modern electronic 
dance music was more or less created 
during the mid-' 70s heyday of the 

U2's latest, Pop (Island Records) 

disco era. While the R&B and soul 
edge of disco records gave dance music 
its pop song structure and inherent 
warmth, the pioneering synthesizing 
groups of the time (like Germany's 
Kraftwerk) married that groove with 
the streamlined, uniform perfection of 
machine-made rhythm tracks. So by 
disco 's end, at the dawn of the '80s, 
electropop had surfaced and hit the pop 
charts, taking over di sco 's reign. 
Concurrently, e lectrofun k (a more 
R&B-based sound than the Euro-based 
electropop) had emerged and provided 
listeners rap music 's introduction into 

mainstream rock vocabulary. By the 
mid- ' 80s, house music, a heavier, more 
electronic form of disco, was being pre
sented in the inner city clubs of 
Chicago and Detroit. Exported to 
Europe (like disco before it), house 
music took on an even edgier sound 
before it was sent back to America a 
few years later as the subgenre "acid 
house" and broader-labeled " techno." 
Enter into the '90s as techno further 
sub-divides into "drum-n ' -bass" and 
"trip-hop." Now, welcome to the 
future. 

Here are some of the '90s subgenres of 
electronica: 

Techno 
Techno is the broadest term used to 
label most relentless, pulsating dance 
songs that feature the most basic elec
tronic rhythm tracks. As is usual with 
dance music trends, most of these cre
ative, challenging, and successful 
bands (or technicians, rather) come 
from England. Almost all of the arti sts 
mentioned below do. 

Press stars The Prodigy, a techno band 
formed six years ago, have been signed, 
after an intense bidding war, to 
Madonna 's Maverick Records. 
They 're currently riding their #1 British 
hit "Firestarter" to American success as 
well. A new full-length album will be 
out this summer. 

Another hi ghly touted team, The 
Chemical Brothers, recently collabo
rated with Noel Gallagher, the lead 



songwriter of Oasis (England's biggest 
pop export in years), on the single 
"Setting Sun," included on their new 
full-length Dig Your Own Hole. 

A massive single, "Born Slippy" by 
Underworld, featured on the popular 
soundtrack of Trainspotting , is also 
included on their sometimes abrasive 
album Second Toughest in the Infants. 
It 's just another example of how sound
tracks are becoming the hotbed for the 
debut of new electronica music. 
Recent soundtracks, like the aforemen
tioned Trainspotting, Lost Highway , 
and The Saint, feature dozens of tech
no tracks by artists as obscure as 
Bedrock and Dreadzone and as popu
lar as Nine Inch Nails and Smashing 
Pumpkins. 

Drum-n'-Bass 
Since techno 's explosion in the early 
'90s, the only subgenre that has earned 
moderate press attention has been 
drum-n'-bass. A form of techno, but 
with radically shuffling, non-repetitive 
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drum programming and a bassline debt 
to reggae, drum-n ' -bass found its first 
personality in Goldie, a synthesizer 
technician and graffiti artist. Drum-n'
bass has been adopted by mid-size 
artists such as Evet·ything but the Girl 
(for a twist on their jazz-styled sound, 
listen to their latest, Walking Wounded) 
and been given the grandiose 
overblown rock turn by such icons as 
David Bowie and U2 on their respec
tive current releases Earthling and Pop. 

Trip-Hop 
Techno pushed itself (and its listeners 
and dancers) to the limit with the 140-
160 bpm that some of the more hard
core artists were using in the early '90s. 
By the middle years of this decade, 
some emerging artists had slowed 
down the beats of electronica to the 
speed of rap music (but without that 
genre 's humor and bravado). 

Trip-hop (its name a play on words for 
rap's alter ego, hip-hop) is a moody, 
dark, and slinky sound that keeps tech-

no 's fascination with machine control 
under a more human rein. Check out 
Massive Attack's Protection for a 
series of vocalists' takes on trip-hop. 
Portishead 's Dummy features the 
restrained cool of vocalist Beth 
Gibbons over a spare soundscape. 
Former Massive Attack member 
Tricky released one of the darker tech
no-related works of the decade, his 
multi-layered, paranoid classic 
Maxinquaye. 

As one of the most quickly evolving 
veins of contemporary rock music, 
electronica's boundaries and subgemes 
will surely have changed and expanded 
by the century's end. Some of the 
bands mentioned will have grown into 
multiplatinum stars with increasing 
back catalogs of records, and others 
will have disintegrated like the guitar 
rock-based, one-hit wonders of the 
grunge phenomenon. With music 
tastes being as fickle as they are, is it 
safe for the average teenager to slap 
down several hundred bucks for a syn
thesizer instead of a guitar? Many of 
these teens may do just that. * 
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Professional Registration: 
The Foundation for Your Future 
by Mary Detloff, Assistant Executive Director of the Consulting Engineers Council of Minnesota 

B 
ecoming a registered profes
sional engineer is by far the 
most beneficial move I could 
have ever made to advance 

my career," says Stephanie Cross, PE, a 
project engineer with 
Mattson/Macdonald, a Minneapolis 
structural consulting engineering firm. 
"Having the PE designation behind my 
name provides me with more credibili
ty and responsibility within the profes
sion than anything else I could have 
done." 

Although professional registration is 
optional , each engineering student 
should seriously consider it. 

college. Twice each year, the 
Minnesota Board of Architecture, 
Engineering, Land Surveying, 
Landscape Architecture, Geoscience, 
and Interior Design (the Board of 
Registration), the body which licenses 
and regulates Minnesota 's design pro
fessionals , offers the opportunity to 
take the Fundamentals of Engineering 
(FE) exam. This eight-hour test, proc
tored only in the Twin Cities each fall 
and at several locations throughout 
Minnesota in the spring, covers all 
engineering disciplines. Those who 
pass the exam earn the designation of 
EIT: engineer-in-training. Those who 
do not pass are welcome to re-take the 

test as many 

"I strongly 
student to 

encourage every IT 
times as they 
wish. 

take the FE exam, 
and take it before graduation." 

"I strongly 
encourage 
every IT stu
dent to take 
the FE exam, 

Professional registration is necessary 
for anyone practicing as a consulting 
engineer and is highly reconm1ended in 
many other arenas , including state 
agencies and some industries. "Once 
an engineer becomes registered, they 
are able to do their own work and sign 
their own plans," states Wally Ouse, 
president of mechanical/electrical con
sulting engineering firm Cain Ouse 
Associates in White Bear Lake. "We 
hire registered professionals because 
no one has to look over their shoulder. 
We want someone who knows what 
they 're doing , and hiring a PE assures 
us of that." 

The road to becoming a registered pro
fessional engineer begins, for most, in 
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and take it 
before graduation," states Bob Rosene, 
PE, vice president of alumni services 
for the IT Alumni Board. "You may 
not need registration now, and might 
think you may never need it. But if you 
run into the requirement down the road, 
you will likely have a very difficult 
time passing the FE exam. I would 
suggest you take it now, while your 
education is fresh in your mind, and get 
it out of the way. Passing the FE exam 
puts one more arrow in your quiver and 
shows your peers and potential 
employers your pride and competence 
in your chosen profession." 

Matt Ruble, an EIT currently working 
for consulting engineering firm Braun 
Intertec, took the FE exam in the spring 

of 1995 and felt it was similar to taking 
the SATs in high school. "There 's no 
question the exam is tough," notes 
Ruble. "I took it because I want to 
become registered and work in the con
sulting field , which offers greater 
responsibility and more of a variety of 
projects than industry." 

Arranging to take the exam is simple. 
Once a student has entered the senior 
year in or has graduated from an engi
neering curriculum, he or she must 
request an application packet from the 
Board of Registration. After returning 
the application and a $40 nonrefund
able exam fee to the board, each appli
cant will receive a letter either approv
ing or denying the request to sit for the 
exam. Approved applicants will be 
sent a Reference Handbook containing 
formulas, graphs, and other informa
tion of use on the exam, along with a 
Typical Questions book. Denied appli
cants will receive an exam fee refund. 

Deadlines are extremely important. 
Students wishing to take the spring 
exam, always held on a Saturday in 
mid-April , must register by February 1. 
Similarly, students taking the fall exam, 
generally the last Saturday in October, 
must register by August 1. 

The exam itself is divided into two 
four-hour sessions, according to Janet 
Skowronek, FE examination coordina
tor with the Board of Registration. The 
morning general session, in which all 
exam takers participate, consists of 
approximately 120 multiple choice 
questions. First introduced in 1996 was 
the new afternoon session, which con
sists of six different exams concentrat
ing on different engineering disci
plines. "Applicants now have a choice 



and can take the afternoon portion of 
the exam based on their educational 
background," says Skowronek. "They 
can choose from civil, chemical, 
mechanical , electrical, industrial , or 
general engineering for the afternoon 
exam, which provides an additional 
measure of familiarity for the exam tak
ers and concentrates on the areas with 
which they are most experienced." 

With the FE exam under their belts , 
EITs must accumulate four years of 
work experience before they become 
eligible to sit for the Principles and 
Practice of Engineering (PE) exam. 
"This four years of work experience 
starts to accrue the day a student grad
uates ," notes Gayle Bjornberg, PE 
exam coordinator with the Board of 
Registration. "Minnesota 's board may 
consider internships students had while 
in college as counting towards this 
required four years, but this is not the 
case in all states. We highly recom
mend that anyone wanting to take the 
PE wait until they have a full four years 
of post-college work behind them." 

As with the FE exam, individuals 
should request an application packet 
from the Board of Registration, to be 
completed and returned with an $80 
exam fee ($70 for those re-taking the 
test). Offered twice each year, the PE is 
proctored in both the Twin Cities and in 
Hibbing and includes multiple choice 
and essay questions. Each discipline 
has its own exam, but not all exams are 
offered on both the spring and fall 
dates. The civil, electrical, mechanical, 
environmental, structural, and chemical 
exams are offered in both April and 
October, while the agricultural, fire 
protection, control systems, industrial, 
manufacturing, metallurgical, min
ing/mineral , nuclear, and petroleum 
exams are only offered in the spring. 

For students considering whether or not 
to pursue professional registration, it is 
important to remember the reasons for 
becoming a registered PE. Practicing 
as an engineer is an awesome responsi
bility. These professionals design a 
multitude of structures, systems, prod
ucts, and processes that impact the lives 
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of people 
around the 
world every 

Board of Registration 
133 - 7th Street East 

day, and profes
sional registra
tion allows for 
the protection 
of the public 's 
health and safe
ty. 

St. Paul, MN 55101-2333 
(612) 296-2388 
Mr. George lwan, executive secretary 

Consulting Engineers Council of Minnesota 
10201 Wayzata Blvd. #240 
Minnetonka, MN 55305 
( 612) 593-5533 

Consulting 
engineering is 
one option for 
those looking 
for a career 
offering respon
sibility, chal
lenge and vari
ety. "Rumor 
has it that con
sultants have it 
easy, with long 
lunches and big 
money," chuck
les Ouse. "On 
the contrary, the 
work that we do 
is challenging 
because we are 

Mr. David Oxley, executive director 

Upcoming FE exam dates and deadlines: 
Nov. L 1997 
Registration deadline: Aug. 1, 1997 

Call the board for the April exam date, which 
has not yet been set. 

Registration deadline: Feb. 1, 1998 

Upcoming PE exam dates and deadlines: 
Oct. 31, 1997 
Registration deadline: June 1, 1997 

Call the board for the April exam date, which 
has not yet been set. 

Registration deadline: Nov. 1, 1997 

directly impact-
ing the public. Everyone from state 
agencies to corporations to individual 
homeowners utilizes the services of 
consultants for projects of every type 
and size. No two projects are ever 
alike, so we have to stay sharp and keep 
our skills in shape." 

0 
ne source that engineers can 
use for this purpose is the 
Consulting Engineers 
Council of Minnesota 

(CEC/M). This trade association, com
prised of over 160 of Minnesota 's con
sulting engineering firms, provides its 
members with many opportunities to 
refine their professional skills. 
CEC/M's nearly 7,000-person mem
bership base can participate in a variety 
of educational programs, committee 
actiVIties, legislative and agency 
liaisons, and other programs. Members 
meet frequently, both formally and 
informally, to discuss issues of concern 
to the consulting engineering commu
nity and work together to promote and 

protect the industry 's interests. 

CEC/M also provides resources for 
future engineers, including a member
ship directory, speaker's bureau, and 
annual scholarships. The annual direc
tory includes descriptions of all mem
ber firms, including field(s) of practice, 
key principals, size of firm, and loca
tion. In addition, volunteers within the 
association are available throughout the 
year to speak to student groups, classes 
and other interested persons on the 
field of consulting engineering. 
Finally, CEC/M sponsors an annual 
scholarship program for engineering 
students. Applications are available 
through all student organizations and 
through IT Career Services beginning 
each November, with an application 
deadline near the end of January. 
Students interested in receiving a copy 
of the membership directory, securing a 
speaker, or applying for consulting 
engineering scholarships can contact 
CECIM. * 
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Most of us have been stuck at a 
traffic light that is red for no 
reason-no traffic, no pedes

trians, just the mechanical workings of 
a clock. We've also gone through a 
green light only to find a pedestrian 
who doesn't believe that traffic signals 
apply, forcing us to swerve or slam on 
the brakes. And we have also seen 
elderly or disabled folks trying to cross 
the street only to have the light change 
before they have the opportunity to fin
ish crossing. 

Professor Nikolaos Papanikolopoulos, 
of the University of Minnesota's com
puter science department, has a plan to 
change all of that. He has developed a 
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.. 
makes roads 

ter system . 
A new compu nd pedestrian~· 
safer tor both cars a by Bill GoiU 

system that would link traffic signals to 
real world conditions. Instead of a 
timer that is oblivious to the environ
ment, there would be a computer that 
would detect pedestrians and react 
accordingly. 

Because computers and people process 
information differently, this task, which 
would be trivial for a human operator, 
requires a sophisticated computer sys
tem. Identifying pedestrians requires a 
large amount of processing power. 

Papanikolopoulos's system involves a 
camera, a powerful processor, and a 
sophisticated computer program that is 
able to convert raw images into sym-

bols that represent pedestrians and, in 
some cases, vehicles. 

Because its signal is easily converted to 
data that can be processed by a com
puter, a Charged Coupled Device 
(CCD) camera is used. A CCD camera 
can produce 30 frames per second to be 
analyzed by the computer system. A 
lot of processing power is required 
because each image contains "m.illions 
of bytes" of information, according to 
Papanikolopoulos . 

The system operates with three levels 
of data. First, the raw data is transmit
ted into the system. Then, the comput
er subtracts the background and views 
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This page: 
A number of snapshots from the input sequence overlaid with pedestrian boxes shown in white and blob boxes shown in black. 
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only images that change. Finally, the 
computer analyzes the non-constant 
data and determines whether it is a 
pedestrian (which the system is con
cerned with) or something unimpor
tant. 

A busy intersection has background, 
streets, buildings, parked cars, traffic 
lights , fire hydrants, and the like. In 
front of that are things that move--peo
ple, pets , cars, trash, etc. To facilitate 
the determination of which images are 
associated with pedestrians, the com
puter first subtracts a "static" back
ground image, which greatly reduces 
the amount of information to be 
processed when identifying pedestri
ans. The system has the "ground 
image" (background) stored in its 
memory. It subtracts this ground image 
from the raw data (or "current image") 
to produce the "figure image," which 
involves changing images. 

Papanikolopoulos explained, "The 
ground image changes over time to 
adapt to light, time of day, weather, and 
other things." The system is sophisti
cated enough to create a new back
ground so that the processor is only 
concerned with moving images. 
Depending on how rapidly the environ
ment is changing, the background 
image can be replaced every few hours 
or, if necessary, every few minutes. 

While the current image from the CCD 
camera is a high-quality black and 
white image with various shades of 
gray, the figure image is in black and 
white. Placed on a monitor, it looks 
like white blobs on a black background. 
Trying to determine which blobs are 
pedestrians and which blobs are not 
requires a sophisticated program. "The 
characteristics of an image have to cor
respond to one of the models of a 
pedestrian in the system's memory," 
Papanikolopoulos said, adding that 
"pedestrians have over twenty different 
ways of moving." 

The computer analyzes "thousands of 
images in a time sequence. It uses the 
information over time and sees if it 
matches the movement pattern of a 

COVER STORY 

pedestrian," explained Papa-nikolopou
los. In the computer, pedestrians are 
represented as active, deformable mod
els. They have a stick shape with two 
legs, two arms, and a head. 
Papanikolopoulos noted, "The system 

"If there is 
• someone 1n 

the intersec-
tion, oncom
ing traffic 
won't see a 
green light, 
but maybe a 
flashing 
green to 
warn them. 11 

focuses on special characteristics of a 
pedestrian. Specific points, like feet , 
are good to focus on and make good 
landmarks." 

In Papanikolopoulos's lab, the viewer 
can observe all three images--cunent, 
ground, and figure--simultaneously. 
When the program is running, the com
puter's "pedestrians" are shown as rec
tangular symbols on the current image. 
This allows you to see how well the 

system's model corresponds to reality. 

In the early part of the project, pedes
trian models needed to be entered into 
the computer database. These models 
were developed from people moving 
around. Osama Masoud, a graduate 
student assisting Papanikolopoulos, 
explained, "We needed human guinea 
pigs to portray a variety of movements 
in order to help create the signatures of 
pedestrians." 

After the system identifies an image as 
a pedestrian , it follows the image. 
Sometimes there is an obstacle between 
the camera and part of the field of view, 
which creates a blind spot. Masoud 
said , "In blind spots the sys tem 
assumes the pedestrian continues at the 
same course and speed." As a result, 
the system occasionally creates a 
pedestrian where there isn ' t one, but it 
can adapt and symbolize a new pedes
trian when someone who stopped, or 
changed direction, behind an obstacle 
re-emerges into view. Masoud stated 
that the system is adaptable. 
"Sometimes two or more people will 
enter the field close together and be 
perceived as one pedestrian. If they 
separate, the computer can split the 
image into several pedestrians." 

One of the proposed uses for this sys
tem is to control traffic lights at pedes
trian images. Masoud explained that 
"the light will stay green only until all 
pedestrians have crossed or until a cer
tain maximum time has elapsed." He 
also noted that it will start the warning 
signal in time to allow the slowest 
pedestrian in the intersection time to 
cross the street. Papanikolopoulos 
added, "If there is someone in the inter
section, oncoming traffic won't see a 
green light, but maybe a flashing green 
to warn them." 

Although the technology is sophisticat
ed enough for a field test, it hasn ' t been 
used yet. "There . are legal issues," 
Papanikolopoulos said. "Before you 
deploy an instrument like this you have 
to decide who is responsible in case of 
an accident." To date, no one has 
agreed to accept this responsibility. * 
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Going the distance with a sampling of IT's Class of '97 

ne week before finals 
and two weeks before 
spring break, the mood 
on campus is always a 
delicate mixture of 
anxiety, excitement, 

relief, and fear. For those students who 
will be graduating in June, the ante has 
been upped even more. Questions like, 
"Do I really have all my credits?", 
"Have I really filled out all the neces
sary paperwork?", and "Do I really, 
really only have one more quarter left 
in my college career?" are just the tip of 
the tassel for students about to be 
thrust into the so-called real world. 

It 's no secret: To graduate from 
the University of Minnesota in 
four years, regardless of your 
major, is an accomplishment 
requmng focus, di scipline, 
organjzation, and hard work
and Institute of Technology stu
dents like the four interviewed 
for tills article can vouch for that. 

"You pretty much have to know 
coming in to get out in four years," 
says Beth Lenz. Lenz, a chemical engi
neering major originally from Racine, 
Wis ., was certain of her choice of major 
from the very beginning. 

"I knew I wanted to do chemjcal engi
neering-or at least I thought I knew I 
wanted to do chemical engineering
from high school, because I liked 
chemjstry and I liked math and it was 
kjnd of a good fit ," Lenz says. "And 
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then when I got here, I didn ' t not like it, 
so I just kept with it and didn ' t really 
think about changing." 

Lenz 's focus and interest in her studies 
led her to spend her first two college 
summers workjng in a polymer pro
cessing area at Johnson Wax back 
home in Rac ine-the first summer in 
research and development and the sec
ond in the 
pilot 

the chemical engineering department to 
model gas flow in zeolites. 

"It was pretty good experience to get to 
know the department and kind of get in 
with chemical engineering," she says. 
"And then thjs past summer I had an 
internshjp with General Mills, and I 
was makjng cereal." 

Cereal? 

"Heck yeah!" she says, explaining, "I 
wasn ' t workjng on an established 

cereal, but I was workjng on trying 
to add different ingredients to 

make it puff larger-because 
people like better puffing in 
their cereal." 

Whether or not Lenz can 
stomach much cereal after 
spending so much time mak-

mg it will be 
te s ted 

"You 
pretty 

soon, 

plant. She 
gained further work 
experience during her 
sophomore year by par
ticipating in an intern
ship through the 
Supercomputer Institute, 
workjng with a professor in 

much have to 
know [your major] 
coming in to get out 

in lour years." 
-Beth Lenz 



-

for Lenz has accepted a position with 
the company famous for the Trix rab
bit, Wheaties , and Lucky Charms. 
But Lenz already has plans to 
return to school someday, for 
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"I've 
been working 

possibly an MBA or a mas
ter's in food science. "I 
need to work for a couple 
years and figure out what 
would best help my 
career," she says. "But it 
will be something, 
because I just can't quite 

in a research lab 

let go of education . I 
really like to learn." 

long enough that if 
there's anything I want 

to know, I'll go out 
and learn it." 

Dave Litfin really likes to 
learn too, and in June he 
will graduate with a master's 

degree in electrical engineering. 
Having gone beyond the four-year 
plan, Litfin describes his higher educa
tion experiences to be an "off-and-on 
college career." 

"I seriously started taking classes part 
time and working full time and I did 
that for a long period of time," says 
Litfin. "I got to a point where I was 
just making the transition to upper 
division and it was evident that years 
go passing by and you just don ' t get 
anywhere, so I quit my job that I'd 
been working for 14 years and I started 
going to school full time, and that was 
three years ago this January. So I fin
ished my [bachelor's] and essentially a 
master's in three years. I've just been 

-Dave Litlin 
really 

working 
hard at it." 

Litfin has worked on microelectronics 
and integrated circuits , experience that 
has led him to a position with 
Bloomington-based VTC, makers of 
integrated circuits for computer hard 
drives . While many graduates are look
ing forward to a little transition time 
between graduation and work, Litfin 
started his work with VTC at the end of 
March, finishing his master's degree 
simultaneously. But the learning won't 
stop there. 

"I'd love to get a Ph.D. There's just so 
much stuff that I want to know," Litfin 
says. "The bad thing about being a 

ma s
ter 's [stu

dent] is things are 
just starting to tie together and you're 
starting to see the whole connected 

picture. But I can ' t spend any more 
time in school. I do plan to study on 
my own, to learn some things that I 
want to learn. I know the route to take. 
I've been working in a research lab 
long enough that if there's anything I 
want to know, I'll go out and learn it." 

Chris Blume is a computer science 
major whose studies focused on 
human-computer interaction. 

He used the experience and connec
tions he gained in college to line up a 
satisfying job at Cargill after gradua
tion. 

"I've been studying a lot about the 
graphical interface, the way people 
learn, the way people process and view 
information, and it 's pretty wide-rang
ing," he says. Blume, originally a CLA 
major in speech communications, took 
several psychology classes to comple-

text and photographs by Chris Lee 
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ment his 
computer sci-
ence major 
and managed to 
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"I think 
one of the 

biggest things I 
found in the work

place is that IT 
generally is very 

well-regarded." 
do the IT pro-
gram in only three -Chris Blume 
and a half years. 
Blume also made the most 
of networking while in IT. 

"I ended up going through my own per
sonal contacts and got an internship at 
Cargill [in Milmetonka], and through 
that they offered me the full-time posi
tion." Next on Blume's horizon is 
Edyville, Iowa, home to the Cargill 
plant where he will be working. And 
while Blume admits that IT was posi
tive yet difficult, he feels quite prepared 
for what the future holds. 

"I think one of the biggest things I 
found in the workplace is that IT gener
ally is very well-regarded," says 
Blume. "It 's hard to say about the com
puter science department because 
they ' re going through so many changes 
right now, they 're pumping all the 
money into it. I think in a couple of 
years it ' ll be right up there with any
body else, but I think they took a little 
bit longer to develop than others around 
the country.". 

Blume also hopes and plans to go back 
to school eventually, but that will all 
depend on the dil·ections his career 
goes in. Whether or not the University 
of Minnesota will play a part in those 
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future 
plans is still 

unknown, but he is 
grateful for what he has learned here. 

"The one thing that probably got me 
the job at Cargill was the problem solv
ing skills I learned here in IT," he says. 
"I'm very happy." 

A lso happy to be graduating in 
June is Danette Decker, a 
mechanical engineering major 

whose studies included an emphasis on 
industrial engineering and operations 
relations. Decker will be moving to St. 
Louis and starting a position with 
Andersen Consulting in mid-July. 

' 'I'm going to be a process analyst," she 
says. "I believe that I will be doing 
inte1face between programs and what 
companies want a program to look like, 
and so they ' re set up so that the inter
faces are correct." Decker is somewhat 
uncertain about all the specifics of her 
job, but seven weeks of training should 
answer those questions and others. 
"The company seems great, there 's a 
lot of young people and there 's a lot of 
community within." 

involv e d 
with the 

University com-
munity for most of her 

time in college. A member of Plumb 
Bob, she is involved in planning the 
annual IT Week festivities . 

"We just have a blast," Decker says . 
"There's nothing better than the people 
you meet in a group [like this]. It gives 
you a chance to meet people outside of 
your major and get the interaction. 
Anybody, anybody in general , should 
get involved, because it makes the 'U' a 
much fr iendlier place. You know, 
40,000 people is a big place, and it's all 
what you make of it." 

In addition to her studies and work with 
Plumb Bob-an honorary leadership 
society started at the University il1 the 
early 1900s-Decker has been "co
oping" with Ellerbe Becket, an archi
tectural engineering company based ill 
downtown Minneapolis. 

"Co-op is where you work every other 
quarter," explains Decker. "Essentially 
you start out learning the business. 
They 're [Ellerbe Becket] architectural 
engineering, which means we do heat
ing, ventilation systems , plumbing, 
piping, the whole works for build-



ings-which I didn ' t even know was 
mechanical engineering! [After my] 
first quarter there I couldn ' t walk into a 
building and not look at the ceiling 
because there 's so much in ceiling 
space. I know way more than I ever 
needed to know about buildings," she 
says with a laugh. 

S
o what else do all of these gradu
ating IT students have in com
mon besides the approaching 

ceremony that will put degrees in their 
hands and send them out to apply their 
talents in their respective jobs? 

First, they all found the IT Career 
Services office to be a great help in 
their job searches. They also , however, 
recognize and advise that students have 
to put out an effort themselves. 

"They [IT Career Services] have so 
many companies coming in there, and 
if you just make the effort to go in 
and have your resume on file and 
do all the interviews and stuff 
like that, it's great," says Lenz. 

Litfin also credits the IT 
Career Services office (locat
ed at 50 Lind Hall) for help
ing him in his job search. 
"They 've got a really good 
system there, that 's how I got 
my job," he says. 
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These graduating students also had 
much to say about the University and 
how it has helped prepare them for the 
careers they are about to embark on. 
They did, however, find some room for 
improvement. 

"I love the University and have had 
great experiences, and I think that IT is 
really good," says Decker. "But we 
need more females in IT. My classes 
are I 0 to 25 percent female ." Decker 
acknowledges that the lack of women 
in science fields has been a problem 
that the University isn't necessarily 
accountable for. She also believes that 
the future looks brighter in this area. 

"The whole philosophy of teaching 
younger students, and that goes for 
both boys and girls , has changed, 

can accomplish anything. And that 's 
not only being taught in the home now, 
but also in school. I can remember 
reading those problems of like, 'Jeffrey 
the scientist does this ' and 'Suzy the 
homemaker does that,' which is . . . 
ugh!" She shakes her head in disbelief, 
but is also pleased that things are defi
nitely changing-her own graduation 
evidence itself. And her advice to cur
rent and future students here at the 
University? 

"You need to get involved ," says 
Decker. "Do some of the fun stuff." * 

and now-no matter what you 
are-you ''You need to get 

involved. 
Do some of the 
fun stuff." 
-nanette Decker 
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Built to Last. 

by Jacqueline Couillard 
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A 
little natural light and 
some teamwork do a lot 
to stimulate people. At 
least that 's the idea 
behind the architecture of 

the new Basic Sciences and Biomedical 
Engineering Building, expected to be 
open by fall. About 500 people, includ
ing around 70 Academic Health Center 
investigators and numerous 
researchers , are slated to move 
into the building between June 
2 and July 1, said Sally Palm, 
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open the main doors to the building, 
facing Coffman Union, and some peo
ple entered the building and explored 
the sunlit and carpeted atrium with its 
tables and chairs. The visitors , who 
probably thought the building was open 
since it had already been dedicated, had 
to be ushered out to comply with con
struction laws, Hamilton said. He 

move into the Basic Sciences and 
Biomedical Engineering Building, they 
will find their offices bathed in natural 
light coming through the building 's 
many windows. The same will be true 
of many of the laboratories. Floors 
tlu·ee though seven of the building are 
all identical ; there are 20 offices, only 
three of which are inside offices, on 

every floor in the office wing. 
The inside offices and cubicles 
can receive natural light from 
clerestory windows above the 
doors of the outside offices. of the Department of 

Laboratory Medicine and 
Pathology, who is one of four 
administrators helping with 
the move. 

The new building, on the cor
ner of Washington Avenue 
South and Church Street 
Southeast, has a research wing 
and an office wing connected 
by a large atrium. Currently, 
all entrances to the building 
are locked. The building 's 
interior will be more accessi
ble after faculty and staff move 
in so that students can visit 
their professors, said Professor 
David Hamilton, who played a 
key role in facilitating con
struction of the new building 
during his time as head of 
what is now the Department of 
Cell Biology and 
Neuroanatomy. The research 
wing and the tunnel connect
ing the building to Coffman 
Memorial Union will remain 
locked for environmental 
health and safety reasons , 
though, Hamilton said. 

"[The idea of open 
labs] foreshadows 
science today. It's 
getting away from 
the isolated empires 
of individual faculty 
members, and it 
opens the whole 
place up." 

Another feature in the new 
building is the prevalence of 
shared lab equipment and open 
labs. The building will also 
have the highest concentration 
of controlled-environment 
rooms on the East Bank cam
pus, Hamilton said. 

Shared lab equipment might 
not be a stretch from what 
researchers are accustomed to, 
particularly since the new 
building will house equipment 
such as electron microscopes 
and NMR magnets for 
researchers . But shared lab 
space might take some getting 
used to , Hamilton said. Unlike 
many of the buildings which 
currently house researchers , 
lab space and office space are 
not adjacent or connected in 
the new building, and there are 
no walls between collabora
tors' basic biological labs. 

"We thought we were going to 
move in last December, but 
there were conunissioning problems," 
said Hamilton, who will have an office 
and lab space in the new building. 
Previous problems with the ventilation 
system are fixed now, Hamilton said. 

Part of the ventilation problem, howev
er, created another issue for those 
involved with the building. The mal
functioning ventilation system blew 

-Frank Barnwell One example of a building at 
the University where 
researchers already work in 
open labs is the relatively new 
Ecology Building on the St. 

emphasized that new buildings often 
have problems with ventilation or other 
aspects of the structure to be worked 
out before the building 's denizens or 
the public in general can legally enter. 

Despite the delays, researchers such as 
Hamilton still seem enthusiastic about 
the building and the move. When he 
and other researchers and investigators 

Paul campus. The Ecology Building 
and the Basic Sciences and Biomedical 
Engineering Building were presented 
to the Minnesota legislature as a pack
age deal for funding, though the build
ings were designed separately. Many 
researchers in the Ecology Building 
came from what had been the Zoology 
Building on the site of the current Basic 
Sciences and Biomedical Engineering 
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Building. Because of the funding 
arrangement, the Department of 
Ecology, Evolution, and Behavior 
moved to the St. Paul campus near 
other similar departments, and the 
medical school was able to expand into 
its new building, the Basic Sciences 
and Biomedical Engineering Building. 

Professor Patrice Mon·ow, head of the 
Department of Ecology, Evolution, and 
Behavior, said of the open labs in the 
ecology building, "For us, at least, the 
open labs work pretty well." 

Frank Barnwell, another professor in 
the ecology, evolution, and behavior 
department, said, "[The idea of open 
labs] foreshadows science today. It's 
getting away from the isolated empiTes 
of individual faculty members , and it 
opens the whole place up." 

Barnwell expressed satisfaction with 
the open lab system and also noted of 
the open lab environment, "People have 
to be a little bit more compatible, but 
that's the way science is going-more 
reliance on team efforts ." 

Whereas the Ecology Building incor
porated open labs upon the recommen
dation of a lab consulting firm, the 
Basic Science and Biomedical 
Engineering Building planning com
mittee considered businesses and 
research institutions with open lab set
ups before deciding to include open 
labs. Choosing to include open labs is 
exciting to some faculty, including 
Professor Matt Tirrell, director of the 
Biomedical Engineering Institute. 
Tin·ell, some of his colleagues, and the 
expanding institute comprise the bio
medical engineering program in the 
new building, which will also house 
eight other research programs, all of 
which are through the medical school. 
Until now, most of the biomedical engi
neering researchers, as with researchers 
in other programs, were spread across 
the University. The new building will 
bring together many researchers with 
similar academic interests. 

"My space is right in between the space 
of two other people with whom I've 
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been collaborating very heavily, so it 's 
very convenient," said Tirrell , who is 
on faculty in the Department of 
Chemical Engineering and Materials 
Science. 

The biomedical engineering program at 
the University consists largely of a 
graduate program, the two-year-old 
Biomedical Engineering Institute, and 
industrial interactions. 

"The overall activity in biomedical 
engineering on campus isn't new, but 
the University has made a major new 
investment in supporting biomedical 
engineering," Tirrell said. The invest
ment of which Tinell speaks includes a 
$600,000 yearly budget, funded equal
ly by IT and the medical school, a place 
in the new building and its name, a 
departmental structure in the form of 
the new Biomedical Engineering 
Institute, and help in campaigning for 
an endowment for biomedical engi
neering at the University. 

Tirrell said that now the biomedical 
engineering program can offer more 
elective courses, but there are still no 
plans to add an undergraduate major 
program. While acknowledging that 
biomedical engineering is a popular 
undergraduate major at other universi
ties, Tirrell still worries from an educa
tor's perspective that it might not be 
wise for students to specialize so heav
ily in their undergraduate years. 

"I don ' t think it's a good idea to learn 
all that you know about fluid mechan
ics strictly in the context of blood 
flow," said Tin·ell, giving an example of 
his concern on overspecialization. 

Besides bringing researchers together 
in labs, the new building also has elec
tronically linked conference rooms, so 
that a distinguished speaker could give 
a talk in the main conference room and 
researchers could watch the presenta
tion in conference rooms on the upper 
floors. Also designed to facilitate inter
action among researchers are the 
numerous poster stands available so 
researchers can share their results in 
poster sessions. 

Basic Sciences and Biomedical Engineering Building 

In addition, the building will house 
state-of-the-art equipment to stimulate 
and facilitate research. An example of 
such equipment is the 800 MHz (18.8 
Tesla) NMR magnet scheduled to be 
delivered to the Basic Sciences and 
Biomedical Engineering Building in 
August. Because of foresight on the 
part of Gerald Bratt, the NMR lab 's 
designer, this breakthrough in technol
ogy that wasn't even available when 
the lab was planned will fit snugly in 
the building, said Professor Ian 
Armitage, director of the new NMR 
lab. Armitage said that, because of the 
immense size of 750 and greater MHz 
NMR magnets, these magnets often 
require a building of their own. Higher 
MHz magnets provide stronger mag
netic fields , which "enable us to extend 
the size of the biological macromole
cules that we can study, and that 's 
important," Armitage said. 

The 800 MHz magnet corning to the 
University is the first of its kind and is 
one of perhaps three or fewer 800 MHz 
magnets in North America, Armitage 
said. "It's actually referred to in con
versation with manufacturers as 'the 
Minnesota Magnet," ' said Armitage, 
who will be one of several faculty to 
use the new magnet. 

The facilities and architecture of the 
Basic Sciences and Biomedical 
Engineering Building attempt to best 
accommodate the researchers it will 
house. Still, some intellectual stimula
tion may come simply from having 
new equipment and a new office. 
"People's morale just absolutely soars 
when you get them into new facilities, 
so people are going to be very happy 
for a long time," said Morrow, who 
experienced the move from the former 
Zoology building to the new Ecology 
building. 

Morale among future denizens of the 
Basic Sciences and Biomedical 
Engineering Building seems to be ris
ing already. Said Tirrell , who is part of 
the expanding biomedical engineering 
program, "We are eager to get in there 
and begin to experience our new 
home." * 
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by Laura Walbrink e Minnesota Technolog editor, 1996-97 

ell, here we are at the 
end of the 1996-97 
school 
year, 
a n d 

what do we have to show 
for the last ten months? 
Many changes, but also a 
lot of recycled headlines. 

New to the 'U': A presi
dent A football coach. A 
residence hall (Roy 
Wilkins Hall). The men's 
basketball team made the 
Final Four. Web registra
tion. The highest-caliber 
first-year class ever. The 
faculty voted on union
ization. Campus 
Circulator and Campus 
Connector. The UPass. 
The four-year graduation 
guarantee. William 
Brody's departure (the 
end of re-engineering?). 
Coffman renovation. 
University College 
usurps Continuing 
Education and Extension. 
Biomedical Engineering 
and Basic Sciences build
ing. A new Blimpie's. 
Depression problems on 
the rise. Pay raises for 
faculty. 

Old issues: Tenure 
reform. Improving diver-
sity. Low graduation 
rates. Low retention 
rates. Tuition hikes. Bus 
route cuts. Student ser-
vices fees increase. Bookstore scams. 
Long, cold winter. Bike thefts. 

Backpack thefts. Graffiti. 
Rollerblading/skateboarding. Rude 
bicyclists. Rude pedestrians. Rude dri-

vers. MSA. U2000. The 
Fairview/Riverside Hospital merger. 

t: 

Dinkytown construction. Credit card 
debt. Cigarettes. Drugs. Sex. 
Sexually transmitted diseases. 

"Expanded housing" in 
residence halls. Parking. 

Next year, let's work to 
resolve some of these 
long-standing controver
sies, complaints, and 
weaknesses so we can 
move forward. 
Administrators, seek stu
dent and faculty input 
and feedback. Students, 
we need to shed our repu
tation for apathy. We've 
got promise, but we also 
face challenges. 
Incoming students have 
an excellent average class 
rank, but the 'U' must 
remember its commit
ment to opportunity and 
accessibility. We need to 
improve student retention 
rates, across the 
University but particular
ly for students of color. 
We have a quality faculty, 
but we must preserve 
tenure to remain attrac
tive to top professors. 

The future's looking pret
ty bright. The 'U' has top 
academic programs and 
research facilities. 
September brings new 
students, new administra
tors, and a new perspec
tive. In the meantime, 
enjoy the green campus 

lawns and warm weather. See you next 
fall .. ,,~ 



January 1965 
The five-year Bachelor of Science in Engineering degree will soon be reduced to 
four years across all majors except architecture. The program originally 
required four years but was expanded to five years after World War II, when 
administrators saw a growing need for studies in humanities and social sciences. 
More recently, various factors have influenced the decision to return to a four
year degree. 

Graduate programs have become more popular and have eased the pressure on 
universities to provide a detailed, comprehensive education in the undergraduate 
curriculum. Also, graduates with five-year degrees, who previously commanded 
a higher salary than those with four-year degrees, no longer enjoy that benefit. 
Because the wage differential is now almost non-existent, administrators believe 
that the requirements for engineering degrees should be equally uniform. 

The new four-year degree will include 39 quarter credits in social sciences and 
humanities, two more than required by the current four-year program. The six
quarter calculus sequence remains unchanged, with five required for all and the 
sixth mandatory for some. The five quarters of physics will be integrated more 
closely with courses in engineering departments. For now, four quarters of 
physics win be the minimum for most students. 

The departments plan to better accommodate transfer students as welL Students 
who have completed six quarters of math and one quarter of engineering mechan
ics will be allowed to enter as third-year students and finish the four-year degree. 

Following a general trend towards flexibility, several depat1ments have loosened 
their requirements, making some electives and eliminating others. 

Februa 
Staff members conducted an informal telephone test of various University depart
ments on Study Day, December 4, 1991, between 10:00 and 10:30 a.m. They 
called phone numbers listed under "Department Offices" and "Other Helpful 
Offices" in the IT Bulletin. Based on the results, the Technolog is proud to pre
sent its Phone Awards. 

The "Hold-on-for-One-More-Day" award goes to Admissions, Financial Aid, and 
Office of the Registrar for putting the caller on hold for more than two minutes. 
Ten offices receive the "Quicker Picker-Upper" award for answering the phone on 
the first ring. Among them are the astronomy, computer science, and mathemat
ics departments. Twelve others, including the Office of the Dean and IT Honors, 
answered on the second ring. The Office for Student Affairs, along with three oth
ers, didn't pick up until the third ring, and the electrical engineering department 
didn't answer until the sixth ring. 
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no sur
prise that 
movies 
l i k e 

Independence Day and 
Twister are released in and 
make so much money dur
ing the summer months
who wants to think when it's 
that hot? With another sea
son of blockbusters upon us 
in the multiplex, here's a 
guide to some mindless, 
often unintentionally hilari
ous flicks to rent and watch 
at home, accompanied by 
the hum of air conditioner or 
fan. 

Flush Gordon (1980) 
One of the ultimate sci-fi 
camp classics (running neck 
and neck with Barbarella, no 
doubt), Flash Gordon intro
duced the world to the 15 
minutes of fame for bleach
blonde hunk Sam Jones 
(Flash), a rock opera sound
track by Queen, a slumming 
Max Von Sydow as evil 
Ming the Merciless, the 
dawning of future James 
Bond Timothy Dalton's pulp 
power, and the age-old ques
tion: Whatever happened to 
Melody Anderson, the 
actress who played Dale, 
Flash's damsel in distress? 

She who laughs last: Farrah Fawcett, star of bad sci-fi movie 
classics "Saturn 3" and "Logan's Run." 

J 

att Keppel 
able resource left was fresh 
water? (see: Tank Girl) 
Robert (TV's "When 
Animals Attack") Urich leads 
the cast as head pirate, and 
Mary ("I shot J.R."/ "Dallas" 
assassin) Crosby eventually 
becomes his accomplice. Did 
you know Anjelica Huston 
starred in this gem a year 
before her Oscar win as Best 
Supporting Actress in Prizzi's 
Honor? Go figure. 

Krull (1983) 
A futuristic sword and sor
cery entry into the camp clas
sics files, Krull's most mem
orable feature being the fris
bee-like bladed weapon of 
power that sends the action 
rolling. The storyline, you 
ask? It's standard "young 
prince saves beautiful fiancee 
from the hands of evil." Look 
for a younger Liam Neeson 
in one of his earlier acting 
ventures. 

Pirarma (1978) 
After Jaws, just when you 
thought there couldn't be any 
more scary things left in the 
water to haunt you while you 
swim, the witty hand of John 
Sayles (future writing and 
directing star of the critically 
acclaimed Matewan, Eight 
Men Out, and The Secret of 

The he Pirrdes (1984) 
A sci-fi/pirate spoof along the lines of 

Mel Brooks's Spaceballs, The Ice 
Pirates carries on with this oft-repeated 
premise: What if the world's most valu-

Roan Inish) takes a swing at out-terri
fying the shark. A government-con-
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trolled experiment, a superstrain of 
killer pirahnas, gets unleashed into a 
river heading towards a summer camp 
and a fab new resort. Can our heroes 
warn the public and stop the menace in 
time? 

This messy space adventure came out 
soon after the hoopla and acclaim of 
Star Wars. Can we say "Riding the 
coattails?" Robert Vaughn hams it up 
as an aging Han Solo-type mercenary 
and Richard ("The Waltons") Thomas 
plays the goody-two-shoes Luke 
Skywalker-esque hero. Low-budget 
sets and the B-movie glamour of Sybil 
Danning hide the fact that this is anoth
er John Sayles-penned stab, this time at 
outer space epics. 

tn<><'HIW (1980) 
Once again, Sayles whips off another 
quickie; this time the monster is the lit
tle baby alligator flushed down the toi
let by Daddy (he decided it would be 
too much trouble when it grew up). In 
the years following The Flush, the rep
tile munched on the carcasses of dead 
dogs and cats, dumped into the sewer 
by nasty scientists conducting genetic 
experiments on them. Now the alliga
tor, grown monster-size, thinks it's 
about time to check out the happenings 
aboveground. Chaos ensues. 

's Ran (1976) 
What Hollywood once thought would 
be first-rate sci-fi looks cheap and 
tacky next to the following year's mas
terpiece, Star Wars. Farrah Fawcett
Majors (pre-"Charlie's Angels") stars 
with Michael York, who, as a futuristic 
cop, must hunt down people trying to 
escape from the newly created "perfect 
world." Why would they run from per
fection? They've turned 30 and there 
are laws against that m this 
utopic/dystopic future tale. 

Sm'urn 3 (1980) 
How's this for a stretch: Farrah Fawcett 
(fresh off "Charlie's Angels" and an ex
Majors) and Kirk Douglas (!), two sci
entists, work deep below the surface of 

Had Pia ladora's foray into sci-fi, "Voyage of the Rock Aliens," actually been released, 
it would surely have found its way into this column! 

one of Saturn's moons to create food 
for a starving Earth. Trouble erupts 
when an unwelcome visitor from Earth 
(Harvey Keitel) arrives and creates 
deadly life forms of his own, ready to 
wreak havoc. 

l'l?orbi(ltleri- Zone (1983) 
Riding the summer of '83 craze for 3-
D, this flop pits a renegade manhunter 
(Peter Strauss) and his road buddy/waif 
(a pre-Sixteen Candles Molly 
Ringwald) against the disfigured ruler 
of a futuristic toxic wasteland. The 
goal: Rescue some lovely women from 
the grasp of the evil mastermind. And 
oh yeah, check out the teenage antics of 
the (as usual) complaining Ringwald. 

J .. D (1983) 
The title character has decided to skip 
out on the testy temperatures of the 

Long Island waters and head down 
south to Florida for the third entry in 
the increasingly intolerable horror 
series. The prime target for Jaws's 
anger is the construction of an under
water walk-thru Sea World aquarium. 
Cocky star Dennis Quaid gets one
upped in the bravery department by the 
take-charge Bess Armstrong as a Sea 
World scientist. Even if this bores you, 
wait and see waterskiing performer Lea 
Thompson get chomped by the Great 
White. Think Jaws 3-D is too cheesy 
for you? Check out Jaws 4: The 
Revenge. Catastrophic. 

(1983) 
Another lost wonder from the summer 
of '83. This clunky-titled vehicle has 
one redeeming feature: the appearance 
of Richard Moll, "Night Court"'s extra
tall character Bull. Sad, isn't it? ·it 
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bought me my first 
alcoholic beverage at a 
bar outside of 
Mitchell, South 
Dakota. "You won't 
like it much," he said 

as he handed the beer over to my two small hands that 
wrapped around it carefully, as though I was holding a 
baby's bottle. I was six years old. 

But Dad didn't like it much when I liked the beer, a lot, 
and asked for another. He said no, at first, but as I begged 
and he downed a couple more and we sat on barstools 
together and the pretty bartender flirted with him and smiled 
at me, crooning words like, "That's so cuuute," Dad broke 
down and bought me another. And that's the story of how I 
first got drunk. 

Later that night, when we drove back to the campsite 
where Mom pretended to sleep in the tent, I walked into a 
tree, fell down, and somehow busted open my lip on a rock. 
The tent's zippered door zoomed open the moment I started 
crying, followed by Mom wearing a white tee-shirt with the 
arms cut off and an old pair of Dad's boxer shorts, from 
when he used to wear underpants. She had a flashlight in her 
hands and the second the light hit my face I stopped crying. 
I couldn't see her features with the light in my eyes, but I 
knew that she was mad and I knew that she knew everything. 

"Did you see any flying saucers?" I asked, trying to 
change the subject, the situation. Dad just stood behind me, 
frozen and wondering what would happen next. 

Without a word Mom scooped me up and drove me to 
the hospital in MitchelL If she was mad at me, she didn't 
show it. "Think about trains," she kept saying, over and over. 
I really liked trains when I was young. 

I had to get a couple of stitches and the whole ordeal 
went by quick enough. But we didn't go back to the camp
site that night, where Dad was. What he was doing I had no 
idea, but I knew better than to ask Mom about anything. She 
rented a motel room, a room with two beds, and she tried to 
cheer me up. 

"You get a bed tonight," she said, "remember when you 
had a bed? What a luxury!" I smiled and tried to look grate
ful, but I missed being outside and I was afraid that Dad 
would be eaten by bears or other wild animals, being all 
alone in a tent. Somehow I believed that if you weren't 
alone, nothing could harm you. But on your own, you were 
like bait. 

I woke up with a sore back. We checked out of the room, 
but not before Mom gave me a long and thorough bath. 
"Don't know when you'll be able to get this dean again," she 
said. I remember thinking the expression on her face was 
funny, not quite right. So I'd try to smile, to make her feel 
better; my phony grins only made her look worse, more sad, 
more out of place in this room with pictures screwed into the 
walls and cups sealed in plastic. 

When we drove back to the campsite, Dad had packed up 
the tent and everything else and was sitting on the ground 

smoking a cigarette. Mom didn't say anything to him when 
we pulled up. I waited for her to turn off the engine, get out 
of the car, and scream at him, bang her fists into him because 
he had put her only child in danger. But she didn't turn off 
the engine or get out of the car or do any of those other 
things. Instead she reached into the glove compartment and 
pulled out an old pair of cheap sunglasses with white plastic 
frames. Looking back at Dad, who remained smoking on the 
ground, she asked, "Did you see anything?" He shook his 
head no. Mom then let out the briefest, quietest sigh of relief 
I have ever heard from anyone. "Good. Get in the back." 
And he did. 

No one said anything for several hours. We stopped at a 
truckstop in Wyoming, where Mom parked the car, took off 
the cheap shades and put them back in the glove compart
ment She looked at us and said, "Special treat today. 
Restaurant food. On Dad." 

I never heard Mom yell at Dad about the night outside 
Mitchell. In fact, over dinner, everything was back to nor
mal, and normal with us was kind of great, for a while any
way. But on that night and day in South Dakota and 
Wyoming, I learned who was really in control. And so did 
my father. 

"Jason, you have no choice. You are coming with us. We 
have to leave now." 

He wasn't my father. Not my real father. Mom had met 
him somewhere along her journey, the journey that became 
our journey, somewhere between the Children of the Inner 
Power Source and chasing Uova-7, the escaped extra-terres
trial she was obsessed with finding and knowing. 

"I want to stay here!" J screamed, my arms stretched out 
and pressed with all my might against the door frame. We 
had lived in Nebraska for three months and eleven days. The 
abandoned farmhouse was the only semi-permanent home I 
remembered. Before that, before I had an actual room to 
myself for that brief period of time that felt like three years 
and eleven months instead, I only knew the life of a nomad: 
a night on someone's couch here, a night in a tent there, 
another night in a moving vehicle, moving toward something 
l didn't fully understand and certainly didn't believe in. 

Dad grabbed me from where I stubbornly stood and I 
started screaming and crying, trying to get free. My small 
arms hit various parts of him-his nose, his ears, the back of 
his neck. It wasn't until I was in the car and saw the old man 
and the shotgun that I realized everything Dad told me was 
true. 

"We don't want to leave either," Mom tried to reason 
with me as Dad threw the last of our few possessions into the 
trunk. "The house belongs to that old man, and he doesn't 
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like us." 
"Why not?" I spat, pouting and frowning and eyeing the 

senior citizen suspiciously. 
My mother sighed, grabbed her pack of Camels from the 

dashboard, and lit up. "We're freaks, that's why." 
When I could no longer bear to look at the man who was 

forcing us off his unused property, my gaze fell to the floor, 
where one of my toy traincars was temporarily derailed. I 
could understand trains-I knew trains, I'd seen trains. But 
the people from outer space, the people my mother called 
"visitors" and "my family from the stars·'-I had little faith. 

"The Children of the Inner Power Source was not a cult!" my 
mother screamed. "And even if it had been, so tv hat?! Every 
group or organization or religion or collection of individuals 
united by a guiding philosophy or belief or what have you 
could be seen as or called a cult. It's not a dirty word!" 

"It's a four letter word," Dad said. "And I don't care 
what you call it, it was a cult, a religious cult with an unsta
ble leader. And we're not going anywhere near anyone asso
ciated with it." 

They were fighting again. We had been dtiving for a 
week, sleeping in the car. We all needed showers. I had fall
en asleep after we entered California and had to surrender all 
of our fruit at the border. The closer we got to San Francisco, 
the more they fought. Mom had friends there, old friends 
who were still in with the Children of the Inner Power 
Source. Dad was an atheist and wanted nothing to do with 
anything rooted in religion, California-style or otherwise. 

"Maybe I'll just drive past San Francisco, keep on 
truckin', how would you like that?" he screamed. 

"Oh my God, look!" 
Their fighting stopped and Dad slammed on the brakes. 

The car shook and careened all over the road which was 
luckily deserted. Dad pulled over to the shoulder and before 
he had completely stopped the car, Mom was already out
side, standing in the ditch, pointing at the sky. 

"I saw one! I saw one ofUova-7's ships!" 
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Dad jumped out and stood by her. "How do you know it 
was one of Uova-7's? Could you see any markings? What 
did you see?" 

Mom was smiling, truly beaming. I ran to her side and 
looked into space, toward where she had pointed. She 
picked me up and swung me around. She was laughing, 
happy like I hadn't seen her in weeks. 

"Did you see Uova-7? Did you?" 
I didn't want to disappoint her. I lied and said I saw the 

spaceship. This only made her happier, and she held me 
tight and her laughter turned to tears of happiness. 

Behind her I saw Dad. He had not seen anything either. 
I could smell the doubt and skepticism on him. Her sighting 
was joyless for him and he knew I was lying. So I looked 
away, concentrated on Mom, who had happiness to spare. 

Mom and I lived off that moment for days. After all, we 
had seen Uova-7's spaceship! After that I became quieter, 
started playing more with my trains. 

This was the story behind Uova-7: Mom first learned about 
him when we were staying in a commune populated by hip
pie/vegetarian/communist!UFO fanatics in Amana, Iowa. 
Uova-7 was supposedly a visitor from another planet. Which 
planet was unknown. Somewhere in Uova-7's journeys, he 
was captured by the U.S. government, a villain I would be 
taught was the biggest and baddest of them all, especially as 
far as extra-tenestlials were concerned. But as Uova-7 lore 
goes, he escaped with the aid of "nonconformists" not unlike 
the ones we were staying with in Iowa. And now Uova-7-
forever on the run from the feds-spent his time building 
makeshift spaceships that he tried to blast off and navigate 
back to his home planet. But with low-end space technolo
gy and raw materials on earth being what they were, Uova-7 
never could get very far. His goal was to break out of the 
earth's atmosphere. And my mother's goal was to find him 
because she truly believed she was meant to break out of that 
atmosphere with him. 

Dad and I were just along for the ride, he because he 
loved her and me because the ride was an J knew. 



We were staying in the guest room of some old kook outside 
of Reno. Mom believed that we were dose, that Uova-7 was 
near and that we would be meeting him and leaving with him 
at any time. But whether or not Dad would be with us was 
suddenly another story. 

"You don't have to call him 'Dad,' you know," she said 
to me in a whisper as he and our host watched TV in the 
other room. 

"I know," I said. "It just seems right to call him that, 
'cause he's ... " 

"What?" she asked. 
"He's the closest thing I've got." I was aware of what I 

was doing-I was trying to make her feel guilty for the life I 
was beginning to question. My eighth birthday was fast 
approaching and I had never been in a school, ever. l had 
never known other kids outside of the scary ones I'd met at 
the Children of the Inner Power Source compound. I feared 
I was like them now, stunted and made strange by the lives 
of our guardians. I was beginning to wonder if my Mom was 
"all there." 

"Jason," she said, her whisper getting harsher, "once we 
meet up with Uova-7, you will call him 'Dad.' Okay? Won't 
that be neat?" 

I didn't think it was neat at all because I didn't believe it. 
Laughter came from the living room, laughter from the man 
I still called Dad. 

"Can I go watch TV?" I asked. 
Mom smiled, and answered with more whispers. "Sure, 

go watch TV. It'll probably be your last chance. Uova-7 is 
coming for us." 

I woke up one morning and Mom wasn't there. Neither was 
Dad. The man whose house we were staying in, the place 
outside Reno, told me to sit still and be quiet. He fed me 

Apple Jacks and cold toast and asked me if I liked coffee. I 
told him no, even though I'd never had it. I ate my cereal 
while he stood by the sink and stared at me like I was the 
crazy one. In retrospect, he probably just didn't have much 
experience with children; to him, I really was from another 
planet. 

Dad walked in about five minutes later. When he looked 
at me, sitting at a stranger's kitchen table having breakfast, 
he tried to smile but I could tell he just couldn't. Something 
had happened, I could feel it She was gone. 

"Where's Mom?" I asked. 
Dad didn't say anything. He swallowed hard and looked 

like he was going to cry. I thought of a song I'd heard, a 
lyric: Sometimes I feel like a motherless child. 

"Family reunion," said the man by the sink. Dad and I 
both turned to him, startled because for a few seconds we 
had forgotten all about him. "She's gone to a family reunion. 
And she's not coming back." I never ate breakfast again after 
that. Eventually I started having coffee in the morning, and 
later added cigarettes. 

"I used to lead a pretty interesting life," I told Sharon, if that 
was her real name-you can never tell when you meet a 
woman in a bar. "I used to be a nomad." 

"Shut up," she said, slinging back another shot. 
"No," I said, "It's true. Up until I was a little past eight 

years old." 
She just stared at me for a few seconds, one eyebrow 

raised and the empty shot glass still in her right hand. Then 
she started laughing. That's when I knew I had almost said 
too much again. I was searching for someone to believe my 
story just like my mother was. Whether or not that story was 
ultimately true and whether or not the person who heard it 
actually, truly bought it was unimportant. I just needed to 
hear the words. 

"So, funny guy," she said. "What do you do for a liv
ing?" 

I signaled to the bartender for another beer before 
answering. "I work for the railroad," I said. "And I love it." 
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're doing another round 
of room searches!" Cat 
sputters to her roommate 
Syl, over the phone. "I 
just heard it from Jessica 
in the 24 hour reading 
room." Syl, reclining in 
her dorm room easy 
chair, doesn't seem to 

muster up much concern. She gently peels a tangerine. "I 
mean, it's crazy, SyL They really think there's some kind of 
... I don't know ... alien or something on campus," Cat con
tinues. The library phone crackles with static. 

"It's just routine now," Syl says, "Like about every 10 
days they check the rooms to make sure that one of their stu
dents isn't housing some extra-terrestrial life-form. Ever 
since that big electrical storm happened last month, it's like 
the whole biology and astronomy departments are convinced 
that there's some new life forms multiplying out in Foster 
Woods and the Arboretum ... hahaha." Syl drops the tan
gerine and it rolls across the dusty wood floor. "It still is a 
kind of creepy topic though, isn't it?" 

"Yeah," Cat says after a long pause, "I just hope they 
don't find anything. It might make me sleep a little easier if 
they don't find one of those little creatures they keep whis
pering about in the labs and hallways." 
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Dear Diary, I think they're close. The campus police are 
searching more intensely than ever. They won't let up! I 
swear I've covered my tracks to a tee. I've only got a few 
more days on this planet. Let's hope they're safe. 

were heard around 
7:30am. Missy, next door 
neighbor to Cat and Syl, 
checked out what was 
going on. She must have 
been banging on the door, 
two doors down (Tania 
and Stella's room) forev-
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er. A wracked Stella opened the door, hystelically crying. 
"She's dead! She's dead!" Missy looked into the room and 
saw the severely emaciated, lifeless body of Tania lying on 
the floor. 

The city police came onto the scene 45 minutes later. 
Tania was declared dead from severe dehydration at 3:00 
a.m., just five and a half hours before. "It's impossible," 
Stella whimpered, "She had a big glass of water before she 
went to bed, I saw her do it! I know she was on the skinny 
side, but she wasn't life or death thin." The police inspector 
in charge begged to differ. Tania's death via dehydration was 
very real, almost unearthly in its severity. 

"Officer Nelson, come here now," a tall, lanky junior 
officer named Hunter half-shouted. Nelson rushed to 
Hunter's side. 

"What is it?" he asked. 



"I don't know if this has been report
ed yet, but this girl is missing a second toe 
on her right foot. I'm no doctor, but it 
looks like the toe has been ripped off ... 
no, bit off! And her foot looks more 
shrunken than the rest of her body." 
Hunter wiped a few drops of sweat off his 
brow. His eyes were two and a half inch
es from Tania's second missing toe. "It 
looks like a faint ring of lipstick on the 
spot where the toe was removed." Officer 
Nelson shook his half-bald head and 
yelled out into the hallway: "Let's get 
those analysts in." 

Dear Diary, I've already signalled the 
landing pod to come and pick me up 
tonight. They're on to me, I know it. Their 
police have already started to question 
potential witnesses and being so close to 
this earthling Tania, I'm surely consid
ered guilty. What can I do until tonight? 
I'm so thirsty for human water, need 
another victim .... 

11•1n in g 
and thunder welcomed 
the third floor of Whitney 
dormitory's spring dinner, 
an anti-formal event. It 
was dusk and Syl, Cat, 
Missy, and Stella were 
preparing to go out for 

late dinner and drinks at The Grotto, a minimalist-looking 
French bistro in town. Piecing together some evening out
fits, the young women of floor 3 were feeling queasy from 
the storm. "I feel sick," said Cat, "I think I might have to 
stay home tonight. I'm feeling really kinda weak." With a 
half-made-up face, she flopped down into an easy chair in 
Stella's room. 

"I think we're all just feeling psycho because of Tania ... " 
Stella tried to continue but couldn't. 

Syl grabbed control of the conversation. "Let's just go 
out, have a few drinks, forget we all are freaking out, and 
enjoy ourselves, OK? We deserve it." Plans were mulled 
over, make-up and clothes put on, and decisions made. 
Stella decided to stay home, as did Cat. Syl, Missy, along 
with Ruth and Gina (two girls from across the hall) decided 
to make it out to the restaurant through all this pouring rain. 
They screamed under their umbrellas, racing to the car. 

"Well, I really need to get some sleep soon," Stella told 
Cat, while staring out the rain-splattered window. "Do you 
have any more of those sleeping pills?" 

"Yeah, they're in the top left hand drawer of my desk," 
Cat said. Stella walked into Cat and Syl's room while Cat 
began to strip off her make-up in front of the shared bath
room's mirror. "Remember, it's the left hand drawer!" she 
reiterated, yelling down the hall. Stella was distracted by the 
momentarily blinding lightning and crack of thunder. She 
opened the top right hand drawer. Digging through the mess 
of papers, pens, and clutter, Stella fingers a tiny soft object 
and pulls it out of the jumble. A fleshy toe lay lifeless in the 
center of her palm. Eyes wide with fear, her lips parted, 
mouth slacked. The door closed and locked behind her. A 
hand grabbed the toe from her palm and tossed it into the 
garbage can. She spun around to see Cat's deathly pale face 
in front of her. 

''I'm so thirsty," Cat said, "Will you help me?'' 

Dear Diary, I needed more human water so I took it. The 
landing party will pick me up at dawn in Foster woods. I will 
be with my family once again. ~h 
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THERE MAY BE a million stories in 
the naked city, but Interior, North 
Dakota, only has one and I'm lucky 
enough to be it 

I remember thinking, just before slip
ping into a daytime slumber, that the 
one sole benefit of being a private 
investigator in a town where no one 
needs anything privately investigated is 
sleeping on the job. My worn, brown 
fedora was tipped low over my eyes to 
happily prevent me from seeing the 
dingy office I work out of. 

As a consequence, I didn't see the 
man crash through my door and stagger 
up to my desk, but I definitely heard the 
door window shatter and a terrified 
voice cry out, "Martini, you have to 
help me!" 

In the movies, I would have had my 
gun pointed at the stranger before the 
glass had hit the ground. But this was
n't the movies and I was lying in a heap 
where I had fallen from my chair. I 
scrambled to my feet and stared past 
the man at the gaping square hole in the 
door where my expensive glass mar
quee had read, "Emilio Martini 
Investigations." 

"Look what you did to my door!" I 
shouted. 

"Never mind your door! I'm going to 
be killed!" 

"What? Who? Did you say killed? 
Hold on now. Who's going to be 
killed?" 

"I am," he said, pointing emphatical
ly to himself. 

"You are?" I asked. "Who's trying to 
kill you?" 

The man tried visibly to calm his 
shaking. He took a breath, looked me 
right in the eyes and said, "I am." 

I paused. "You are?" 
"You are trying to kill me too." 
I gave this guy the immediate once

over. He was tall and thin, almost 
gaunt, eastern European looking. He 

was wearing a dirty white lab coat and 
an expression like a deer caught in the 
headlights of an oncoming car. 
Sweating and pale, he looked like he 
was on the verge of a nervous break
down. 

"Oh, I see," I said, the answer sud
denly dawning on me, "You're crazy." 
I reached over and picked the telephone 
receiver off the hook only to have the 
man slap it savagely out of my hand. 

"lam not insane!" he screamed. 
l didn't take his word for it. I curled 

my fingers into a fist and let them do 
the talking, sending the mad doctor 
sprawling to the ground with a bloody 
lip. I scurried behind my desk and 
yanked the top right drawer open, 
almost pulling off the handle. I reached 
in clumsily but managed to pull out the 
loaded .38 and no one needed to tell me 
who to point it at. 

Now a crazy man might have made a 
break for the door and a complete 
loony might have made a rush at me, 
but after a minute, this guy only sat up, 
rubbed his jaw, and said quietly, 
"Thank you, Mr. Martini. I needed 
that." 

"My pleasure." I picked up the 
receiver and cradled it next to my ear. I 
dialed the first four digits to the local 
sheriff's office when I was flooded with 
an overwhelming mix of deja vu and 
curiosity. 

''I'm going to regret asking this," I 
said, my hand frozen over the tele
phone, "but do I know you?" 

The guy glanced at this watch and 
shook his head. "Not for another five 
minutes." 

I punched in two more numbers 
when, in the voice of a man in desper
ate need of a favor, he said, "Please, let 
me explain." 

With only a moment's hesitation, I 
put the phone back down. I felt in con
trol of the situation and my sense of 

curiosity was open fuH throttle. The 
man stood up as I sat down on the cor
ner of my desk, the gun still pointed in 
the right direction. "All right," I said, 
"the story that explains this could make 
me a best selling author." 

He rubbed his hands together for a 
moment and seemed to be gathering an 
explanation. "My name is Tabokovic, 
Doctor Vadim Tabokovic," he began. "I 
am a temporal scientist, a researcher 
into time, in the employ of the United 
States government. My laboratory is 

located in a bunker at Davies Air Force 
Base. You must believe me. We only 
have minutes." 

I lit a cigarette and remained quiet. 
The Davies base was located ten miles 
outside of town, smack dab in the mid
dle of the Badlands. I had never 
thought about it much, but it struck me 
suddenly that I had never seen any 
planes come or go. 

"I constructed a device, a time travel 
device." He held up his tight hand. On 
the middle finger was a thick silver ring 
with a myriad of tiny silver wires pierc
ing into his flesh. 

"A real fashion statement, Doctor," I 
said in mock praise. He ignored me. 

"The instant I put the device on, 
before I had even activated it, my future 
self appeared before me." 

"Your future self," I nodded, flicking 
some ashes to the floor. 

"He was a mad man, a raving lunatic. 
He kept shouting, 'Death! Death! 
Death!'" 

"Charming." 
"Please listen! I understand now 

what happened. I had always known 
that temporal movement would pro
duce an extraordinary strain on the 
Limbic system and choroid plexus 
areas of the brain, but I had no idea how 
severe. The shock and fatigue of travel 
through time caused a temporary homi
cidal schizophrenia. I did not know 
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that then. I do now." 
"You were homicidal then?" I asked. 
"No, I will be homicidal in the 

future." 
"But you're all right now?" 
"Listen to me!" he shouted. 
"Sony, go ahead." 
"My future self and I fought. We 

wrecked the lab. I ran. He chased me 
all over Davies. I ran again, fleeing 
into town. He pursued me stilL The 
chase continued throughout town. 
Somehow he got a gun. I ran into this 
building, by chance, into your office. I 
begged for your help. He came in. 
There was a gunfight. You killed him." 

"When did all this happen?" J asked, 
reminding myself of the Sheriff's num
ber. 

"About two minutes from now." 
"Oh." 
"After you shot him, I convinced you 

to help me. You must not listen! At 
first, I had thought perhaps the time 
travel had triggered some genetic 
insanity in myself, but J was wrong. 
Before I readjusted the time matrix, 
compensation for the strain, anyone 
using the device would be stricken with 
insanity!" He raised and shook his 
right hand, showing me the time travel 
ring. "When my other self comes in, 
you must not listen to him! This is why 
I've come back a second time. I am 
warning you not to listen to me!" 

"Why?" I asked, really curious now. 
"What do you convince me to do?" 

Vadim started speaking when I 
caught sight of movement over his 
right shoulder. With a howl of rage, a 
man came barreling through the open 
door of my office, gun first. I couldn't 
make out what he was saying, but the 
shots he cracked off in our general 
direction said plenty. Vadim was hit. I 
fell over the back of my desk firing 
back and hit the ground hard. Instinct 
brought my gun up at the figure bear
ing down on me and instinct fired until 
my gun was empty. The lunatic was 
thrown back as though smacked by an 
invisible fist. 

I stood shakily and glanced at the two 
bodies bleeding on my office floor. 
Neither was moving. There was no 
hesitation calling the police this time. 

"Sheriff Harding here." 
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"Tim," I shouted, "this is Martini! 
Get over here, there's been a shooting!" 

"A what? A shooting? As in a peo
ple shooting? You better not be joking, 
Martini!" 

"Yeah, I call the cops and report 
felonies for kicks. Just get over here!" 

"What the hell happened?" Harding 
stammered. 

"Some crazy guy exploded into my 
office. Some other crazy guy followed 
him in and shot him. I shot that crazy 
guy. Now I got a pile of dead crazy 
guys in my office." 

"Don't go anywhere!" Harding kept 
on talking about something but I was 
no longer listening. Something else 
had caught my attention. I was staring 
at the assassin's body, or I should say
my body. 

The dead man lying on my office 
floor, five bullet holes short of himself, 
was wearing worn leather shoes identi
cal to mine, and an old brown suit that 
matched my own, ragged inch for 
ragged inch. My eyes reached the dead 
man's face and I almost died myself. 
Again. It was my face. 

"Martini, can you hear me? Are you 
all tight? Is someone holding a gun to 
your head? Say, 'Everything's okay,' if 
someone's holding you at gunpoint!" 
Harding sounded frantic. 

"Never mind." I said weakly and let 
the receiver drop from my hand. I 
heard the Sheriff's worried shouts from 
the dangling receiver but I just didn't 
care anymore. The same thin eye
brows. The same brown eyes. The 
same thin mustache. The same cres
cent moon scar on the chin. 
Everything. No genetic coincidence 
could reproduce two faces that closely, 
no amount of plastic surgery could 
duplicate features that exactly. I took a 
step toward the body that was clearly 
my own. A wave of queasiness swept 
over me like the morning after a tequi
la bender. Dead bodies don't bug me; 
dead MEs, on the other hand, do. 

Running footsteps beat a warning up 
the stairs to my office. I spun around to 
greet whoever was in such a hurry with 
the business end of my revolver. The 
mirror image of the man who had first 
burst through my door came bursting 
through a second time. This Dr. Vadim 

Tabokovic looked just as scared. 
"Please help me, J'm being-Oh my 

God!" Vadim skidded to a halt. His 
eyes went from my gun to the two bod
ies behind me, one of whom was him. 

"Get out!" I ordered. I didn't have a 
single clue to what the hell was going 
on, but this guy somehow had dragged 
me into it and I wanted nothing but dis
tance between us. I emphasized my 
command by taking a step toward him 
and pulling the hammer back. He start
ed to edge his way backwards when I 
realized in a flash that, like it or not, I 
had a major problem and this guy had 
to be part of the solution. 

"Wait, get back here!" I said, coun
termanding my first order. The petri
fied Vadim didn't move, so I walked 
over and grabbed a fistful of his shirt, 
spun him around and propelled him 
into my office. 

I looked him square in the eyes. 
"Listen up. I was sleeping behind my 
desk when you came in and said that 
you were trying to kill yourself. You 
went on to say that I was your accom
plice. Before you could explain things, 
I ran in and shot you dead. In the ensu
ing firefight, I shot myself and I am 
now lying dead on the t1oor behind 
me." I added through clenched teeth, 
"Now I want you to tell me what the 
hell is going on!" 

"My name is ... " 
"I know your name!" 
"I ... I built a time machine ... " 
··r know that part!" 
"I have no idea why you tried to kill 

me or why I'm trying to ldH myself." 
I lowered my gun. "Did you ever 

think maybe it's because your machine 
produces an extraordinary strain on the 
Limbic systems and choroid plexus 
areas of the brain, causing temporary 
homicidal schizophrenia?" 

"I ... what?" 
"Just a little something they taught us 

in private detective school." 
Tabokovic squinted at me in absolute 

confusion. 
I rolled my eyes. "You, the future 

you, told me that before I, the future 
me, came in and shot him." My heart 
rate slowed down and my muscles 
relaxed a bit. 

Vadim nodded thoughtfully and 



licked his lips. "That would explain a 
great many things." 

I took a deep breath. "So what do we 
do about it?" 

"For now, I must destroy the device. 
That is, unless I can repair whatever 
error there is in the matrix." He held up 
his right hand, showing me the same 
silver ring I had seen earlier. With his 
left hand he reached over as if to pull 
the ring off. He grimaced, apparently 
expecting pain. 

Suddenly, I tensed. "Wait a second! 
The first Vadim Tabokovic also told me 
you were being chased ... " 

I saw Vadim's eyes go wide as 
saucers, staring over my shoulder. It 
seemed like I heard the shots at the 
exact same time I felt them slugging 
into me. For a time, there was nothing 
but pain. 

Over the agony coming from my 
right shoulder, I became aware of a 
struggle going on behind me. I blinked 
through watery eyes to see two Dr. 
Vadim Tabokovics locked in mortal 
combat. They were impossible to dis
tinguish; a man in a back-alley brawl 
with himself. I noticed a black auto
matic on the floor a short distance from 
the kicking feet of the combatants and 
figured it to be the weapon that had 
ruined my pitching arm. I sat up, trying 
to ignore the pain and failing, deter
mined to nab the automatic and end the 
fight. Suddenly, 1 heard a battlefield 
roar. I looked up to see one Vadim 
catch the other with a heavyweight left. 
Only one Dr. Tabokovic remained 
standing, and I was desperate to find 
out which. 

"Doc," I ventured, "How you feel
ing?" 

"No talk. Death." 
Wrong one. He picked up the black 

automatic and spun toward his uncon
scious counterpart. The hammer 
clicked several times on an empty 
chamber. He noticed my revolver lying 
two feet from where I lay. He picked it 
up and repeated the process. Then he 
turned to me. His eyes were bloodshot 

"Bullets," he demanded. 
"Ah, sure thing," I said. "I think 

they're in the filing cabinet." There 
was only one chance. The first Vadim 
Tabokovic that had burst into my office 

said the madness was probably tempo
rary. This guy had been busy chasing 
his mirror image around all day. I 
could only hope to delay long enough 
for him to grab a piece of sanity. After 
that, in the state I was in, my options 
were extremely limited. 

He wrenched the filing cabinet draw
ers open, spilling the papers on the 
ground. Needless to say, he didn't find 
what he was looking for. 

"I know," I said again, "they're in my 
coat pocket by the door." 

He ignored me completely, moving 
out of sight behind my desk. Crazy 
maybe, but not stupid. I made a mental 
note that in the next life I would hide 
my bullets better. It took him only sec
onds of searching. I heard the "scheck" 
of metal on metal as bullets were 
loaded into all six chambers. 

He walked around into view toward 
the prone Dr. Tabokovic. 

"Wait! Vadim, I have something 
important to ask you!" I shouted des
perately. 

He stopped and turned his head. 
"What?" he asked, his eyes staring 
through me. 

"If you kill your past self," I said, 
making it up as I went, "won't you be 
killing your future?" 

"No," he said flatly. Even crazy he 
knew a hell of a lot more about tempo
ral physics than I did. 

"But, I mean, what's the point?" 
"Death," he responded and turned 

back. 
"You really want to be a murderer?" 

I shouted, at the same time wondering 
if it would be considered murder or sui
cide. 

He raised the gun until it pointed at 
his unconscious self. Then he paused 
as if trying to concentrate. Somewhere, 
some part of his mind was echoing my 
question. 

"Talk to me," I insisted. After ten 
motionless seconds, I felt the moment 
easing in my favor. The gun dropped a 
fraction of an inch. Then his eyes slow
ly turned toward me and glazed with 
certainty. The gun swung in my direc
tion. Apparently deciding to get rid of 
what was confusing him, he took two 
determined steps toward me and pulled 
the hammer back. I saw the barrel two 

feet from my face, I heard the shot, and 
felt no pain. 

The crazy Vadim fell across me, 
blood oozing from one dime-sized hole 
in his chest Sheriff Harding was 
poised in the doorway of my office, a 
small puff of white smoke evaporating 
around his .357 magnum. "Sweet 
Jesus," he panted. 

"Get an ambulance, Harding," I mut
tered. "And get this guy oti me." 

Harding pulled the dead man off my 
chest and holstered his gun. "Call an 
ambulance," I repeated. He picked up 
the phone and called the hospital in 
Mahtomedi, twenty miles to the south 
of Interior. 

"They'll be here in ten minutes, 
Emilio," he said, checking my wounds, 
still breathing heavily. "You'll make 
it." 

"Harding," I said earnestly, "you bet
ter check downstairs. I heard someone 
calling for help earlier. Down in the 
basement, I think." 

"You be okay?" 
'Til be fine." Harding pounded 

down the stairs. With a groan, I man
aged to get to my feet. As quickly as I 
could, I visited each Vadim Tabokovic 
and pulled off the silver ring each was 
wearing, promising to Hush them down 
the first toilet I came to at the hospital. 
When the sole remaining Tabokovic 
awoke, most likely with a broken jaw, 
he probably would have destroyed the 
rings. But, then again, maybe he 
wouldn't. Or maybe someone else 
would get their hands on these devices. 
I stuffed the rings into my pants pocket 
and sank back down into my original 
position just as Harding returned. 

"Nobody down there now," he said. 
"Do me a favor, will you Harding? 

Don't bother asking me what went on 
here." 

Harding snorted and shook his head. 
"Son, I think it's safe to say I'm going 
to have to do that." 

"Then don't expect a straight 
answer." 

His brow furrowed as he began to 
notice the similarity of the bodies. 
"One way or another, I'll get to the bot
tom of this." 

I remember deciding not to argue. ::!:: 
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