
echnology Enhanced 
earning at the U 

998 Sci-Fi Winners 



$50,000 
BEFORE YOU GRADUATE 

The Navy offers you, as a qualified college student, the 
chance to earn up to $50,000 during your junior and senior 
years. And you never have to put on a Navy uniform until after 
graduation. No drills, no summer obligations. in the Nuclear 
Propulsion Officer Candidate Program you'll get your start in 
nuclear power where nuclear power started. In The Navy. 

After you graduate, you will receive six months of graduate 
level engineering education in Charleston, South Carolina, plus 
six months of hands on engineering training at a nuclear 
reactor trainer .. . and more. Just meet these requirements: 
+ Have completed the sophomore year, majoring in 

engineering, math, science or chemistry 
+ Have a minimum of 3.0 GPA 
+ Have completed a mathematics sequence through 

integral calculus 
+ Have completed one year of calculus-based physics 
+ Be a United States citizen, no more than 30 years 

old at time of commissioning 
+ Meet the Navy's physical standards 

Call or visit your Navy representative on campus: 
1-800-247-0507 or visit our web site at 

www. navyminneapolis.org 

NAVY OFFICER LET THE JOURNEY 
BEGIN 

Schlumberger stands alo ne at the top 
o f the technology world. 

Because we hire people with the confidence 
and ability to challenge the status quo. 

If you want a ca ree r with no limits, 
step into a company that knows none. 

We'll give you a chance to 
stand on your own two feet. 

www. ultimatejob.com 

Schlumberger 
An Equal Opportumty Employer. 

TSI 
At TSI Incorpo rated, excellence pervades all aspects of the 
products and services we offer. We bring superior technology 
and market inge nuity to the world of instrumentation. 

BUILD YOUR CAREER 
with a company whose technically 
advanced precision instruments: 

• Enhance living & working environments 
Help companies improve productivity & quality 

With net sales of over $80M, TSI has mo re than 500 e mployees 
worldwide. Our corporate headquarters, located in the 
northern suburb o f Shoreview, employs ove r 300 people. We 
hire electrical , compute r science, and mechanical engineers . 
We are typically recruiting fo r both stude nt positions and regular, 
full-time positions. 

To learn more 
check out our website at 

www.tsi.com 

For a list of our current openings visit the "employment" section on 
our website. Resumes may be sent to : Vinette Hamm, TSI, Inc. , PO 
Box 64393, St. Paul , MN 55164-0394. Equal Opportunity 
Employer . 
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Welcome to the Minnesota 
Technolog - that is , the award 
winning Minnesota Technolog. 

Once again recognised for excel
lence, the Technolog took home 
nine awards from the 1998 
Engineering College Magazines 
Association (ECMA) Conference 
held last April in Madison, 
Wisconsin. Among them were 
three first place awards - two for 
excellence in editorials and the 
other for Best Article in General 
Science- and second place recog
nition for Most Improved Magazine 
and for Best All-Around Magazine. 
The Technolog also received two 
third place awards and two 
honorable mentions. 

As new editor-in-chief, I am dedi
cated to continuing this long tradi
tion in excellence, a commitment 
shared by the editorial and writing 
staffs. In an effort to raise the stan
dard of quality even higher, 
between Fall 1998 and Spring 1999 
we will publish tlU'ee issues of the 
Technolog instead of the usual five. 
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In bringing you just three issues, we 
beleieve that we can give our topics 
more in-depth coverage and better 
illustrate how technology and 
research is changing the world. Our 
focus, as always , will remain on IT. 

In this issue, our cover story on 
streaming video illustrates how the 
Internet and other technologies are 
making education more accessible 
and how IT is taking a leading role 
in the deveolpment of streaming 
video not only here at the 
University but across the nation as 
well. Please take time to read last 
year's winning science fiction sto
nes . Entry information for this 

year's contest can be found on 
page 10. The 1999 Science Fiction 
Contest winners will be published 
in the Spring 1999 issue of the 
Technolog. We are looking forward 
to reading your submissions. 

f_HOBTONl 
DESIGNERS/MANUFACTURERS OF INDUSTRIAL CLUTCHES AND BRAKES, VEHICLE COOLING SYSTEMS, ROLLER 

BUSHINGS AND WEB CONTROL SYSTEMS 

YOUR FUTURE BEGINS HERE! 

Locations in Minneapolis, MN, Webster, WI, Br!tton, SD and the World 

To explore career opportunities call612/331-5931 
Visit our website at www.hortoninc.com 
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Flexible work schedules .. .leading opportunities ... 
diverse projects ... growth opportunties ... 
family friendly policies ... 

. .. in every way imaginable. 
The willingness to explore alternatives ... to look in new 
directions ... to rethink old ideas ... this is what drives the success of 
The St. Paul Companies. We're one of the nation's largest property/ 
casua lty insurance companies, an innovator whose commitment to 
responsible leadership has earned us the respect of our customers, 
our community and our employees. Whether we're pioneering new 
markets or implementing groundbreaking work-life policies, The 
St. Paul is clearly in the forefront in meeting the needs of a changing 
world . 

TRAINEE OPPORTUNITIES 
As The St. Paul continues its transition from mainframe to an 
advanced client/service driven environment, challenging opportuni
ties are being created. You will become familiar with the following 
la nguages, several of which are taught during our 9-week Program
mer Trainee Course: 

• JAVA • UNIX • C!C++ • IMS • DB2 • Microsoft Word 
• Access • Excel • LAN • MDI Gateway • Visual Basic 

• Powerbuilder • SQL • Server/Sybase • COBOL • TSO/SPF 
• JCL • NOMAD2 • SAS • CICS • TELON 

In addition to a very competitive salary/benefit package, The St. 
Paul offers tuition reimbursement, tax-sheltered savings plans, 
employee stock purchase opportunities and a full range of work
li fe programs including on-site child care and physical fitness 
centers . It's no wonder that The St. Paul was ranked among the top 
100 best employers in Working Mother and Fortune magazines. 

For confidential consideration, send resume to College Relations, 
#101M, The St. Paul Companies, 385 Washington Street, St. Paul, 
MN 55102. We will be accepting applications from September 1 -
May 31. A multicultural organization, we affirm equal opportunity 
hiring in principle and practice. For more information about The St. 
Paul, please view our home page at http://www.stpaul.com 
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Creating a future ... without limits. 

Minnesota 

Technolog 
Editor Mark D. Stewart 

Asst. Editor Lenna Constantinedes 

Design Editor 

Layout Editor 

Web Editor 

Contributors 

Kristie Stiles 

Kirk StAmant 

Jenni A. Swenson 

Tanda Gretz 
Jeremy Paschke 
Elizabeth Pierce 
Nathan Whalen 

IT Board of Publications 
President 

Business Manager 

Advisers 

Members 

Dorothea Czernik 

Deepali Paralikar 

Paul Sorenson 
Sharon Kurtt 

Dominic Wragg 
Mandar Sukhatankar 

Editorial Offices 
Minnesota Technolog 
5 Lind Hall, 207 Church Street S.E. 
Univer-sity of Minnesota 
Minneapolis, MN 55455 
Telephone: (612)624-9816 
E-mail: itbop@tc.umn.edu 
URL: http//www.it.umn.edu/itbp/technolog 

Minnesota Technolog (Permit No. 155) is published three 
times per academic year. A $1 0 per year donation is 
requested to offset publishing and distribution costs. Please 
make checks payable to Institute of Technology Board of 
Publications and send to the above address. Periodicals 
postage paid at Minneapolis 55401. 

Postmaster: Send address changes to above address, 
ATIN: Distribution Manager. 

Disclaimer: Opinions expressed in Minnesota Technolog 
are not necessarily those of the University of Minnesota, the 
Institute of Technology, the IT board of Publications, or the 
Minnesota Technolog editor. Copyright©1998 by the 
Institute of Technology Board of Publications. All rights 
reserved. 
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Beyond The Classroom 
IT TAKES THE LEAD IN TECHNOLOGY 

ENHANCED LEARNING AT THE U 

O ver its 27 years in the business of distance learning, 

the University-Industry Television for Education Program 
(UNITE) of the Institute of Technology (IT) has earned an 
excellent reputation among companies and their employ
ees in Minnesota and Western Wisconsin. From its five 
Interactive Television (/TV) classrooms, UNITE has been 
deliversing IT's highly acclaimed credit and non-credit 
courses in computer and information sciences, computer 
engineering, electrical engineering, mechanical engineer
ing, and materials sciences to over 300 students each 
quarter. 

• 6 • Minnesota Technolog Fall 1998 Issue 

Although IT already has a proven 
track record of technological inno
vations ranging from seat belts to 
black-box flight recorder systems 
this fall IT also took the lead in 
technology enhanced learning by 
launching its streaming video pro
ject. As Professor Doug Ernie, 
Director of IT's UNITE program, 
explains, "tlu·ough this new tech
nology, students now have access 
to online and on-demand multime
dia classrooms that enable them to 
review the latest class notes, access 
course reading materials, and view 
lecture videos on the Web anytime, 
anywhere." 

Streaming video is a new technolo
gy that allows video and audio data 
to be delivered to a computer 
regardless of its location, as long as 
the computer has a network 
connection. The technology 
delivers data in a continuous 
stream, so users don 't have to wait 
for the entire video to download 
before viewing it. Instead, the 
process of streaming enables them 
to view the video as soon as the 
computer begins receiving the data. 
In addition to saving download 
time, this process does not require 
large data storage capabilities on 
the learner's computer, a critical 
issue when dealing with the large 
files generated by high-quality 
video. 
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The streaming video project has 
great advantages for everyone 
involved. On-campus students, for 
example, find it convenient to 
review the lectures at any time and 
as often as they like. Similarly, if 
students miss class, they can simply 
access the course Web site and 
watch the lecture at their own 
convenience. Before streaming 
video technology, these students 
would have had to copy another stu
dent's notes. 

"It 's good for the students to have 
access whenever they want to," says 
Professor David Lilja from 
Electrical and Computer 
Engineering, one of UNITE's 
streaming video pwneers . He 
admits, though, that "there is , of 
course, the fear that students might 
just think, ' oh, I'm going to skip the 
lecture today and catch it on the 
Internet tonight."' But so far, Lilja 
says, "there haven't been any prob
lems with students' attendance in 
class. They find it useful to attend 
the class and to participate in the 
live discussions." 

But for some students attending the 
class on campus is not an option. If 
they work full-time at a distant 
location, they may not be able to 
attend classes at scheduled times. 
However, they might be able to 
view classes on their computers 
during breaks or after work. 

Before streaming video, remote 
learners , working 111 broadcast 
accessible workplaces, watched the 
classes through two-way audio, 
one-way video technology in train
mg rooms at scheduled times . 
When classes overlapped with 
short- term job-related commit
ments, students usually taped them 

for later viewing. 

However, high-technology employ
ees often have long-tem1 assign
ments at distant locations. This sit
uation makes it difficult for the stu
dents to anange for the taping of 
missed courses, leading to a signif
icant delay in their' viewing of the 
course and making it difficult for 
them to keep up. With streaming 
video technology, students can 
access the lecture on their laptops 
regardless of where they are. 

But what do these benefits for the 
students mean for the professors? 
So far Professor Lilja has only 
found advantages. When students 
miss a class or need an assignment, 
he simply refers them to the course 
Web site. Asked about his role as 
an IT piOneer m technology 
enhanced leaming, Lilja says, "I 
like to think of myself as a guinea 
pig-. but it's actually quite pain
less!" Lilja adds , though, that much 
of the success of the streaming 
video project is due to UNITE's 
success in making the teclmology 
transparent for the faculty. "Doug 
Ernie and his team have arranged 
things so there really is no addition
al burden on the faculty to extend a 
course offered through UNITE to 
streaming video." 

Streaming video also has some par
ticular advantages for graduate 
engineering courses. First, many of 
these courses are primarily lectures, 
which often evolve spontaneously 
based on student questions. These 
courses frequently change, so 
developing extensive online course 
materials would not be worthwhile. 
Second, many online communica
tion teclmologies , such as listservs, 
chats , or threaded discussion lists, 

are not appropriate for the mathe
matical formulas and graphics typi
cal of engineering classes. 

Lilja also finds that the streaming 
video project gtves him a new 
opportunity to achieve one of his 
teaching goals. As he puts it, "I 
want to minimize the distinction 
between on-campus and remote 
students by giving them options: 
lTV, live participation, or streaming 
video." 

He also takes pride in IT and in the 
U: "I' m glad to see the U of M 
experiment with many different 
types of distance learning technolo
gies. No one today knows which 
ones are going to be successful and 
which are going to fall flat. We 
won't know until we try. This kind 
of experimentation is exactly the 
type of thing a major research uni
versity should be involved in. I'm 
glad to see that we are not going to 
be left behind." 

Experimenting with new ways of 
learning is the goal of the recent 
Technology Enhanced Learning 
(TEL) Initiative at the U. The 
office of the Executive Vice 
President and Provost (EVPP) 
launched this initiative last fall to 
facilitate the development, imple
mentation, and dissemination of the 
highest-quality technology 
enhanced learning environments. 
With its streaming video project, 
IT 's UNITE program delivers 
learning environments that provide 
the flexibility learners need and 
also improve the quality of learning 
by offering additional review mech
amsms. As Vice Provost Ann 
Hill-Duin, who heads up the TEL 
initiative, says, "The EVI:'P office is 
proud to fund projects such as 
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UNITE's streaming video project. 
This project improves the quality of 
teaching and learning for everyone 
involved, and it helps the U to use 
cutting-edge technology to deliver 
world-class teaching and learning." 

The streaming video project not 
only confers prestige on IT as a 
whole, but, more importantly, 
allows IT's UNITE program to 
reach out beyond the borders of 
Minnesota and Wisconsin. Up to 
now, UNITE has been working 
mostly with companies in these two 
states. The coverage area has been 
limited because the live broadcasts, 
transmitted on four microwave 
channels from the IDS tower, can 
only reach Twin Cites area students 
within a 35-mile radius. Alternative 
delivery technologies are used for 
transmission to Rochester and 
Western Wisconsin, but cannot be 
economically employed to extend 
UNITE's reach to other parts of 
Minnesota and the upper Midwest. 

UNITE has also been able to broad
cast a selection of its courses 
through the National Technological 
University (NTU), a collaborative 
organization of about 50 major U.S. 
universities that offers distance 
education by satellite. Since the U 
is one of the seven founding mem
bers of NTU, UNITE has been able 
to expand its reach to over 1 ,300 
sites in the United States. 

Nevertheless, with streaming video 
technology, UNITE will be able to 
reach a much larger audience. 
Since all of IT's engineering pro
grams rank in the top 20 nationally, 
demand for these courses is high. 
The flexibility of streaming video 
will allow learners to take these 
courses, regardless of location or 
time constraints. 
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The streaming video project is also 
strategically important for the 
University at this particular time. 
As Ernie explains, the current phase 
of distance learning development is 
at the point "when those schools 
who are going to become major 
players in Internet delivery of life
long learning are starting to develop 
their programs. Two or tlu·ee years 
from now, the situation will be dif
ferent: it will be more difficult to 
secure a significant market share." 
Launching the project now will 
allow the University to compete 
with other early players in technol
ogy enhanced distance learning, 
such as Stanford University and 
Michigan State University. 

Within the University, Ernie hopes 
that the streaming video project 
will lead to applications outside of 
IT. He views IT 's UNITE program 
as the test bed for streaming video 
technology at the U and is happy to 
share UNITE's experience with 

other faculty. "UNITE is helping to 
get the system up and running," 
Ernie says. "Other faculty are wel
come to come in and work with the 
technology to try it out." 

This spirit of institutional cross-dis
ciplinary collaboration has been 
crucial for the development and 
implementation of the streaming 
video project. Ernie found that 
much of the expertise needed for 
the project already existed on cam
pus, in such units as the Digital 
Media Center (DMC), Academic 
and Distributed Computing 
Services (ADCS), the libraries, and 
Network and Telecommunications 
Services. 

"These units are very much inter
ested in helping," Ernie says. 
"They make it possible to imple
ment the project without hiring 
additional staff." For example, the 
DMC is helping the UNITE team 
implement the required video serv
er technology and develop a Web 
front door to the project, and the 
libraries are helping integrate 
research and information literacy 
into the Web-delivered courses. In 
short, the local cooperation on the 
institutional level has made it possi
ble for IT's UNITE program to 
make the streaming video project a 
success and to reach out beyond the 
classroom - regionally, nationally, 
and internationally. 

MT 
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To learn more about the UNITE stream
ing video project, ca/1612-624-2332, 

e-mail unite@cs.umn.edu, 
or visit UNITE's Web site at 
http://www. unite. umn. edu. 

If you would like to learn more about 
the Technology Enhanced Learning 

Initiative at the U, contact Sue 
Engelmann at 612-624-3608 

o/O'n;ue.rs;(y o/ 
or sengelmann@extension. umn. edu, 

or visit the TEL Web site at 
http://www3. extension. umn. edu/tel. aod !JJZ2nnesola Lhrlua/O'n;ue.rsr(y 
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Visit our web si te at www.ac.com. 
Andersen Cunsoolting is an Equal O;Jportunity Employer. 
0 1996 Andersen Consulting. 

At a dead run, it can gauge the exact instant to 
backhand a tennis ball trave ling 95 miles an hour for 
a baseline winner. 

Calculate how electrons move in a crystal. 

Compose symphonies. Even program a VCR. 

It's your brain. 

Incredibly malleable. Infinitely versatile. 
Awesomely inventive. 

At Andersen Consulting, we want to keep it that 

way. So we challenge it with a stimulating va riety 

of assignments. Develop it with an average of 
over 170 hours of advanced training per year. 

Reward it with advancement. And support it with 
the resources of more than 53,000 professionals 

operating across 47 countries. At Andersen 
Consulting, we always keep you in mind. 

If Andersen 
Consulting 
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__ .... , .. olog Science Fiction Contest 
Entry Deadline March 20, 1999 

First Prize: $250 
Second Prize: $150 

Third Prize: $100 
Entries must be typed and double-spaced, on 8 1/2 x 11 

paper and be no longer than 3,500 words. Each entry m 
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 

USCRIPT! Manuscripts will not be returned. 

Deliver entries to the Technolog office at 
Minnesota Technolog 
Attn: Sci-Fi Contest 

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

Illustrations relating to your story are welcome. 
If you have any questions, call 624-9816. 
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cience Fiction Contest 
1 gga lPJ1flners 

1 sl Y:Yace - Partly Cloudy 

by Daniel Raasch 

2nd Y:Yace- After the Interview 

by Christopher Whurr 

3rd Y:Yace -Gunny Green 

by Alan Davis 

4/.£ Y:Yace -Experiencing a Nexus 
(Published in the March/April 1998 issue of the Minnesota Technolog) 

by Jason F. Wetter 
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Partly Cloudy 
by 7Janie/ Y?aasch 

7: 13 p.m. - Somewhere, thunder is echoing off of big red 
barns and rattly glass windows, and that means another late 
night for this TV weatherman. I'm on again at 10, and I might 
happily give up a kidney if I could just go out and get a nice 
dinner with Judy instead of cuddling up the NexRad3, barely 
keeping ahead of the storms tonight. But there's a lot of trust 
inherent in being a meteorologist. 

"Any evidence of funnel cloud activity in Northern Heights 
yet?" 

That's Jim. He could handle it nicely if I wasn't here and a tor
nado touched down in Awachahee County, but his Hawaiian 
shirt couldn't. "No, I haven't seen anything yet, but /'filet you 
know." 

Jim's a good guy He's been my right hand man since I -start
ed at WTGN. He's skilled enough to be chief meteorologist 
anywhere, but he's got a personality like a bee trapped in a jar, 
which is why he's in the lab and not on TV. 

"You get so much as a blip, and you 
holler, okay Richie?" 

"Will do." 

As I was saying, there's a lot of 

lawyer 's job to lie sometimes; a 
mechanical engineer has to design 
something cheap and shabby if he 
wants to keep his job. It's that way 
for nearly anything. And it used to 
be so for weathermen, too. 

trust inherent in being a meteorolo- Hmmm. 
gist, and that's why I love the job. I 
considered being a lawyer or a "Jim, come take a look at this." I 
mechanical engineer, but I wanted point out a jagged, multicolored 
an honest job in a world where the bullseye shape the size of a quarter 
honesty and philanthropy depart- on the computer screen. 
ments seem to have been eliminated 
due to lack of funding. It 's a "Riot dot," says Jim through a 
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mouthful of Subway. 

"When did you go out for food? 
And where 's mine?" 

"This is lunch. I never got a chance 
to eat it. You want half a 7-hour old 
sub? Mighty temptin ' !" He grins 
like the damned. 

"I take it back. So what about the 
dot? I was running a microscan of 
the last Beaumont pass to check on 
that possible funnel cloud activity 
we saw earlier, and I got this. Can't 
be a funnel cloud; color's all wrong. 
Can't be aircraft because it's sta
tionary." 

Jim takes it in like a jeweler. "I'd 
say it 's a Hadley system, ionized 
particles from a lightning strike 
held in place by heat and humidity. 
Nothing big. We should probably 
focus on Northern Heights." 

"A Hadley system? You've got to be 
kidding. The winds up there are 30 
to 40 miles per hour right now." 

"Must be in the eye of a cyclonic air 
mass, I guess. Why ask me if you 
don ' t want my opinion?" 

"Jim ... " 

"If I'm right, it couldn't last for 
very long. Take a look now. Is it still 
there?" 
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The new wipe swept around the ciT
cle, and sure enough, it swept over 
the dot like a magic wand, and sud
denly it was gone. 

7:55 p.m.- For most of TV histo
ry, the weathennan 's been a clown. 
In the 50's, there wasn't much sci
ence to meteorology; the technolo
gy to make accurate long-term pre
dictions simply wasn't there. Today 
we make literally millions of mea
surements of every sort: aiJ· pres
sure, temperature, humidity, and 
wind speed, across every continent, 
every minute of the day. These are 
fed into sophisticated multi-layer 
computer models, and each day that 
goes by, we actually get a tiny bit 
better at predicting the weather. But 
in the 50 's, you could flip a coin 
and be as right as your 72-hour 
forecast. 

So meteorology has changed a lot. 
And in that time, there have been 
those few diligent folks who were 
agile enough to make the switch 
from clown to scientist. It 's an 
incredibly difficult feat, and those 
who have done it are deservedly 
legends. One of the best happens to 
be my main competitor, Donald 
Fraunshue at WORD, Channel 6. 

Donald is a tall, lanky son-of-a-gun, 
68 years old. I met hiln at a charity 
function a couple years ago, and he 
regaled me with anecdotes about 
his term in the Navy. We hit it off 
well , despite the competitive edge, 
or maybe even because of it. Now, 
every so often, we get together and 
try to outbrag each other. He 's a 
colleague I trust. 

Which is why I need to call him. 
Because the spot came back. 

And now there's thJ·ee of them. 

8:23 p.m. - Donald was silent. 

"There 's no aiJ·craft in existence 
that could do that, Donald . 37 miles 
in 30 seconds - from a dead stop? 
Forget wind shear, the forces 
involved in acceleration alone 
would snap your neck." 

"There 's no aiJ·craft in existence 
that could do that, Donald. 37 miles 
in 30 seconds- from a dead stop? 
Forget wind shear, the forces 
involved in acceleration alone 
would snap your neck." 

"And you think these weather 
anomalies are . . . ?" His words 
came out in a quiet drawl. 

"I can 't say what they are, only 
what they aren ' t: They aren ' t 
clouds, or any sort of precipitation. 
They don't seem to be an atmos
pheric phenomenon and the don 't 
behave like any aiJ·craft I know of. I 
had Jim check with our local mili
tary liaisons, and they all deny hav
ing any exercises or any planes i11 
the air - experimental or other
wise. Which leads me to this phone 
call, Donald. You've been in this 
business a long tilne, and I want to 
know if you've seen anything like 
this before. Help me out here. I've 
got to report on this, somehow." 

There was a pause, and when he 
next spoke his voice had dropped to 
a hoarse whisper. 

"Richard, what I'm going to say to 
you may sound very brusque and 
umeal, but I want you to put that 
out of your mind and I want you to 
listen very carefully to the next 
thJ·ee words I'm going to say to 

you: LEAVE THIS ALONE. 
Crumple up this thought and tlu·ow 
it away. Do you understand , 
Richard?" 

"Donald?" 

"You don't know what you 're get
ting into , but I'm going to tell you. 
I'm going to tell you so no one else 
gets hurt." 

8:39 p.m.- "In 1959, I was hiJ·ed 
to do the 6 p.m. forecast here. I'd 
just been discharged, and the com
bination of my military service and 
goofy smile, with some serious 
work in weather for the Navy, made 
me by far the best choice for the 
job. I was young, handsome, and a 
new family man, which made for 
great PR. Very much like yourself. 

"Now, WORD's ratings had gone 
up substantially in that first year I 
was on, and I don't deny that I felt 
a little heady. I was putting a new 
level of professionalism and disci
pline into the job, and it was paying 
off. I'd often stay up late and try 
and make predictions for tomorrow. 
Nothing I had to do, I just wanted to 
increase my accuracy, become 
more in tune with the tiny cues that 
Nature gives. And one night, at 
about 11, someone called the sta
tion. 

"'Strange lights in the sky!' he said. 
' I live right outside Marillion, and 
it 's like Judgment Day out here!' I 
had to tell him I didn 't know any
thing about it, and ask him to 
describe them to me. ' Red flashes 
in the clouds,' he said, 'like Hell 
itself. ' I didn 't ask how he knew. 

(Continued on page 18) 
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After the Interview 
£y G.hrislop.her w.hurr 

Great, you're hired. Welcome to the 
Faronic Foods, Sinus Medii team. 
We'll train you in on Monday. For 
now, though, I would like to give 
you a tour of our store; follow me. 
Have you ever shopped here 
before? 

Oh, you've only been here a few 
days. Well you will find that this 
store is state of the art. It was built 
seven months ago, a prototype for 
other Faronic Foods soon to come 
on line - making us the biggest 
chain of stores to be situated on the 
moon. The staff here are very 
friendly. Some people you'll see 
more than others; it just depends on 
when you're scheduled. 

Everything will be explained m 
excruciating detail when you are 
trained in with the other new appli
cants. This quick tour is just to give 
you an idea of what 's what. Here 
we are, the ground floor, the epider
mis of our trade if you will . This is 
Exit-side, the most elaborate area of 
the store. Its appearance is impor
tant because after all this is the last 
thing the customer sees before leav
ing our fine establishment, or for 
the rare few, it's just the last thing 
they see. 

Those doors lead to tunnels for the 
outer airlock and also the car port. 
These are the checkout points. The 
customer slots their cart of gro
ceries into this side, the computer 
reads the EPC of each item and 
totals the bill. Your job will be to 
take the customer's money and 
push the button that sends the cart 
through this side where the gro-
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ceries are packaged. People gener
ally use their purchase cards, but 
there are some (usually the older 
generation) that prefer to use cur
rency. All problems, like people 
with bad credit, get sent to cus
tomer service, but you'll learn all 
about that on your first day. 

The express lanes are strictly 
enforced. If a customer uses an 
express lane illegally, as in, if they 
have more than ten different items, 
the computer randomly chooses 
items to return to the store. It 
removes products until the total is 
brought down to ten. Generally the 
items chosen are the least expensive 
or the most important, whichever is 
most inconvenient to the customer , 
and an additional ten percent is 
added to their bill. All this compen
sates for any inconvenience caused 
to other people waiting in line. 

Our store does not accept coupons; 
they are gradually being phased 
out. When was that ... May '35, 
almost a year ago, someone discov
ered that coupons were part of a 
practical joke that had been started 
decades ago and hadn't been 
stopped. It had become a way of life 
to some until the truth was 
unearthed. Did you know people 
would spend hours cutting out little 
pieces of paper in order to save 
themselves money? It turns out that 
not only did they unnecessarily 
waste time, but ended up spending 
more money than normal just by 
buying products that had a coupon. 
Oh, you remember seeing that story 
on the news - . fascinating, wasn 't 
it? 

This is customer service; all prod
uct requests, refunds, returns, and 
customer complaints are handled 
here. This is Sheila, she's on duty 
this afternoon. Oh! Step back 
please! That three by two metre 
area on the floor in front of the desk 
is actually an Arinthian plate. It is 
used for extremely rude customers 
or those with completely unjustified 
problems with our store or products 
herein. It was even used in our one 
and only holdup as well. The cus
tomer service employee pushes a 
button behind the desk and twenty 
thousand Akrons are pulsed 
through the plate - POOF - the 
customer is instantly vaporised. 
There's no more, "Liquid clean-up 
at customer service;" that was back 
in the late '20's. The county of 
Lunar-one believes that any person 
deemed by customer service to be 
"annoying for no good reason" has 
the right to be put out of their mis
ery as it would be doing said person 
a favour and would obviously be 
doing something kind for the rest of 
humanity. The whole incident is 
recorded on disc and reviewed by 
the county to ensure that the vapor
isation was justified. Tllis new tech
nology doesn't repulse any of the 
other customers as it used to; there 
is no bad smell left behind, and it 
oxygenates the air supply. 

Just be careful when you are near 
this desk. Last month we had one 
customer complaining that her 
teanoodle was bad. Remember that 
one, Sheila? It was obvious that she 
hadn't even bothered to refrigerate 
it and, as with all perishable prod
ucts, if you don't take care of it of 
course it will go bad. Anyway, 
Sheila here deemed that the lady's 
complaint was totally unjustified 
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due to a lack of intelligence, and 
vaporised the woman and her bad 
teanoodle right there and then. 
Unfortunately, at that time there 
was a new employee that had been 
running enands for the C.S.E. and 
had forgotten about the plate. Took 
his leg right off. 

No, he doesn't work here anymore; 
our store 's appearance requires per
fection. In losing a leg he became 
defective, therefore spoiling the 
look of the store. I think he moved 
back to Earth. So again, be careful, 
because when you're wearing your 
uniform, a perfect appearance is of 
the utmost importance. You must 
look presentable at all times, you 
know, no messy hair or anything 
like that. If you have bad eyesight, 
don' t wear glasses; get implants . 
Skin imperfections, use makeup. A 
crooked tooth, get it straightened; 
you get the picture. If a customer 
looks as if they haven't washed in 
fo ur decades and have just come 
back from climbing Olympus 
Mons, then that's just fine; it's the 
employees that concern me. No 
imperfections, got it? Good. 

having difficulty finding a certain 
item, customer service can help; 
they have the ability to hazard a 
guess at where it might be. But it is 
necessary to know what the product 
is called. "I don ' t know the name of 
it, but it comes in a yellow box 
about so big," is the kind of state
ment that will get you vaporised. 

Everything is stocked daily: each 
by category, then alphabetically by 
type, not brand name. The only 
thing not stocked is bread. Our 
bread wall is located by the 
entrance. As the shopper comes into 
the store they select the bread they 
require from our extensive menus 
on the touch-screens. The bread is 
then baked while they shop; it 's 
delivered to the checkout point 
when the customer aJTives. This 
way the bread is fresher and it cuts 
down on shelf mites - those 
mmoying little creatures that have a 
fondness for bread and tend to 
inhabit any areas used to store great 
quantities of it. 

Shoplifting has been eliminated. 
We installed the patented Faronic 
Compuscan Laser. As you can see, 

Over there are the restrooms. Watch the devices are strategically placed 
out for the third stall down: there's all over the ceiling. These gadgets 
an Idaen water snake living inside continually track the Electronic 
the pipes of that one and the exter- · Product Chip of each and every 
minators haven't been able to catch item. Anything that is read as being 
it yet. So far the score is snake, four concealed within fabric is used as a 
chi ldren, Zap-It pest control, zip. targeting point for the laser. The 

This is the main floor, the heart of 
the business. Without it customers 
would walk around aimlessly push
ing carts for no apparent reason. 
Fifty-six aisles of provisional won
deiment. If there 's a product you 
don't see in our store, more than 
likely you haven't looked hard 
enough. Although, if a customer is 

laser efficiently changes the target 
item and the suspected shoplifter 
into a particle cloud that eventually 
gets removed by the store's air fil-
tration system. 

Back over there, behind the large 
red metal doors, is our storage area. 
All products are kept there until 
they are needed for restocking the 

shelves. The storage area is run by 
Ivor, a New-breed. He looks as if 
he 'll eat you alive, but he 's quite 
friendly really. You have no need to 
know about how things run back in 
the warehouse. It is very rare that 
you'll ever need to go back there. 

Now let 's see, did I forget any
thing? You'll become familiar with 
the rest of the staff as you work 
here. I think I already mentioned 
that. Um, oh yes . On a work day, 
you punch in when you enter the 
store and punch out upon leaving 
the store at the end of your shift. If 
you are planning on walking home 
please remember to suit up before 
going out the door. The last new
comer to the moon we had working 
here was back when we first 
opened. It had been a busy day. She 
worked hard yet was still quite 
happy by the end of her shift. I 
should remember, I was by the exit 
doors thanking customers for shop
ping during our grand opening. She 
walked by singing to herself, said a 
cheerful good-bye, and proceeded 
down the short conidor to the exit. 
She must have forgotten that she 
wasn ' t on Earth anymore . . . 
walked straight out of the airlock 
and practically turned herself inside 
out. Ooo, makes me shudder just 
thinking about it. 

Well that's about it. Everything else 
you 'II be taught during training. If 
you have any questions or concerns, 
please don't hesitate to ask. We do 
try to care about our employees 
here at Faronic Foods. It was nice to 
meet you. I guess we'll see you on 
Monday. 

MT 
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Gunny Green 
by :71/an 7Jauis 

"Oh god, not another one," thought 
Gunnery Sergeant Green as he saw 
the corporal rush screaming from 
the dense, high grass . 

"A hand! A giant hand just picked 
him up and. . . . " Corporal Plastik 
stopped his ranting when the 
Gmmery Sergeant (they called him 
Gunny Green) came into view. 

Gunny Green's presence was 
enough to instill bravery in the 
biggest cowards . He had seen more 
combat than all of the other men in 
the unit combined, had been 
wounded countless times, and had 
saved all of their lives dozens of 
times. 

"Shut the hell up!" his gravelly 
voice barked as he strode over to 
the now shaking corporal. "You'll 
give up our position! What hap
pened to your weapon? Where's 
Molded?" At the mention of the 
name the barely composed corporal 
relapsed into hysterics. 

"Oh, God! Oh, God! Molded, he 's 
gone! Just gone!" Slap! Gunny 
Green's meaty hand collided with 
Corporal Plastick's soft pink face , 
and the corporal was spun to the 
ground. The corporal came around 
after a minute in the dirt. 

"I asked where Molded was." 
Gunny Green said it calmly, as he 
pulled a cigarette out of the pack he 
had fished from Plastik's rucksack. 
He lit the Camel with his silvered 
"Semper Fi" lighter, and handed the 
pack back to the corporal. "Now, 
what happened? Go 
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slow." Gunny Green blew a jet of 
smoke out his nostrils. 

"I know this sounds crazy, Gunny. 
Molded and I were out on the north 
perimeter. It was real quiet, and we 
were thinking about opening our C
rations. I look behind us, 'cause I 
seen something out of the corner of 
my eye, and I seen it. I know it 
sounds crazy. Maybe all this shoot
ing's got to me." Corporal Plastik's 
hands started to shake again. 

"What did you see, Plastik?" Gunny 
Green 's voice had grown soft, far 
softer than one would think possi
ble from such a hard man. 

"A hand! A giant hand come out of 
the sky and grabbed Private 
Molded! I must be crazy. Am I nuts, 
Gunny?" Corporal Plastik was little 
more than a boy, just out of high 
school. All of the ones Gunny 
Green got lately were. 

"Yeah," he growled as he grabbed 
the boy-soldier and pulled him 
upright. "Yeah, I guess you are." 

Gunny Green would see to it that 
Corporal Plastik got admitted to the 
base infirmary. He would be going 
home soon, unless the base psychi
atric vultures talked him into com
ing back out to the field. Right now 
he had bigger problems. Intel said 
that the Germans were plarming a 
push tlu·ough this sector any day 
now. Green 's men were not ready to 
take on a major offensive like that. 

"Jesus, now Gennans." Gunny 
Green didn 't understand the politics 
of this war. One week they were 

knee-deep in Russians, and the next 
week they were liberating a Korean 
POW camp. One time they had 
taken on a platoon of nutso Redcoat 
Brits, who seemed to walk straight 
out of the Revolutionary War. When 
Gunny Green asked Lieutenant 
Toye about that one, he was dis
missed with a "need-to-know" 
answer and sent back to the field . 
Now he had Germans to worry 
about. 

Gunny Green sat hunched on a 

rock, and began composing a bunch 
of too-often written lies to Private 
Molded's parents. He told them 
how brave and how well liked he 
was. He wrote that their son had 
been killed by artillery, and that his 
body would not be shipped home. 
All lies . Gunny Green couldn't 
stand Private Molded, and neither 
could anyone else. His real cause of 
death would probably never be dis
covered. Too many men were disap
pearing now, and soon another 
enemy would engage them. This 
war had gone on too long, gotten 
too big. There were too many dead 
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men to waste resources tracking 
down some stupid private who 
probably just walked into a mine
field. Gunny Green knew this atti
tude wasn't proper. He should care 
about the boys whose lives he had 
been charged with. He had just seen 
too many come and go to be emo
tionally involved. 

The letter finished, Gunny Green 
lit one of his Lucky Strikes and 
opened a cold can of baked beans. 
He thought about Corporal Plastik 
being fitted for his straitjacket. 
Although Plastik was obviously off 
his rocker, what he said disturbed 
the Gunnery Sergeant. This was not 
the first time Gunny Green had 
heard such stories from his men. 
Before they locked up Private 
Kelly, he screamed about a giant 
booted foot wiping out the rest of 
his unit last winter. PFC Forest just 
trembled and mumbled the word 
"vacuum" over and over after the 

push against the Italians in that 
weird pink-colored scrub land a 
couple of months back. He also 
remembered that corporal over a 
year ago. What was his name? Oh, 
yeah, Corporal Grun. Gunny Green 
remembered the name because it 
sounded so much like his own. 
Corporal Grun had come in, stag
gering and bloody, screaming about 
a giant dachshund that had 
devoured his platoon. Gunny Green 
had laughed at the time, but he was
n't laughing anymore. When he 
approached Lt. Toye about these 
strange reports , he was given a 
short, clipped answer about "mass 
hallucinations" and "weak-minded 
men," and was assigned to picket 
duty on the north perimeter. Gunny 
Green decided to stop asking so 
many questions. 

Gunny Green could see fairly well. 
The moon was full and bright, cast
ing deep shadows on to the forest 
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below. He was looking northward, 
scanning the treeline for advancing 
German scouts, when he saw some
thing from behind casting a shadow 
onto him. He spun around in time to 
see the gigantic hand coming 
toward him. He stood stone still, 
and, oddly, made no sound when it 
hefted him into the sky. 

"Timmy, put your toys away. It's 
time for bed," Timmy's mother 
called from the kitchen. "You've 
got plenty of time to play with your 
army men tomorrow." 

"Okay, mama," he said as he 
scooped Gunny Green and the rest 
of his men into a big green bucket. 
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(Partly Cloudy continuedfrom page 13) 

He said the lights were dashing 
back and forth between his house 
and the horizon. 
I said I'd look into it, although I 
thought to myself that what the fel
low was seeing were kids shooting 
off fireworks , and that maybe he'd 
had a couple of shots of something 
himself. Still, half an hour later, I 
went to the radarscope. 

"We still used vacuum tubes then, 
so what I saw was a dull haze that 
grew brighter and sharper until it all 
coalesced into a picture. Do you 
know what that picture was? In an 
other wise clear black sky, there 
was a cluster of dots up by 
Marillion. Bright green, like a eat 's 
eye. For a cluster like that to show 
up , there had to be 30 tons of metal 
in the sky. Standing still. 
Unbelievable. 

"I slowly reached out and put my 
finger right on top of them. 

"And then they moved. All of those 
whatever-they-were in the sky 
moved at once, like a flock of spar
rows taking off from a tree. 

"For hours , I watched. Fascinated. I 
tried to time their movements , fig
ure out some sort of pattern from 
what I was seeing, when, at around 
2 a.m., they vanished off the screen, 
and didn ' t come back. 

"In the morning, I went straight to 
Louis DuPree, the station manager. 
I told him what I'd seen and what I 
wanted to do: report it on tonight's 
newscast. There was quiet in the 
room for what must have been a full 
minute. A minute of silence is a 
long, long time. When he finally 
spoke, he said softly, 'Donald, you 
do this and you'll never work again. 
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Here, or anyplace else.' 

"'Yes sir,' I intoned as I stood up 
and walked out. 

"It was then that I did my stupid 
thing. 

"It was such a small thing that I 
hardly thought anything of it. 
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"I walked over to my desk, and 
began drafting a memo. 
"In it, I described what I had seen 
that night, using my notes as refer
ence, and included a paraplu·ase of 
the conversation I'd had with Louis . 
I concluded the memo with a state
ment to my co-workers : reporters , 
anchors, cameramen. 'A station 
with the public trust of broadcast
ing on such a vital resource as our 
airwaves should have a higher com
mitment to the truth. Now you 
know exactly how committed your 
station is .' 

"I mimeographed it myself, 30 
copies, and put one in each of the 
wooden staff mailboxes reserved 
for this sort of thing, and went 
smartly back to work. 

"I didn ' t say anything about the 
experience for the rest of the day, 
and soon enough it was time for the 

6 o 'clock. I began to stroll down the 
hall to the studio when one of the 
secretaries shouted my name down 
the hall. She said there was a call 
for me. From my wife. Urgent. I 
should pick it up now. 

"Hesitantly, I walked back to my 
desk and picked up the receiver. 

"In 1959, my family lived in a small 
suburb, surrounded by other neigh
bors with young children. Ours had 
been playing in the front yard, with 
our dog, Royal. A smart dog. 
Springer Spaniel. My wife told me 
that she'd been making dinner 
when she heard a screech of tires 
outside, and then the children 
screaming. She ran to the door, only 
to see a sedan speeding away. Our 
youngest, Denice, lay crumpled by 
a tire track that veered up onto our 
lawn, and Royal lay in the drive
way, whimpering and . bleeding. 
Michael stood crying by the side of 
the house. 

"The ambulance had just come 
moments before. They said Denice 
had only a broken arm and would 
be fine . Royal was injured internal
ly, however, and would die before I 
could get home. I told my wife I 
would meet her at the hospital as 
soon as I could. 

"I replaced the receiver. I then 
walked over to the wooden staff 
mailboxes, and removed each of my 
memos , one by one. I tore them all. 
I placed them in my wastebasket. I 
took out a book of matches. Struck 
one. Lit the entire book, and 
dropped it in. I understood." 

9:03p.m.- I couldn't speak. 

"Donald, what you're trying to 
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make me believe . .. what you 're 
saying, it 's - well I don't know 
what you saw, but it isn 't rational, 
what you say. Agents placed on 
every two-bit weatherman in the 
States, just in case one of them 
uncovers , what, UFOs? Aliens? 
Secret govemment war machines? 
What exactly? You're implying a 
near-omniscient secret govemment 
of anti-Constitutional conspirators. 
Isn' t it more like! y that ... that per
haps a drunk driver hit your kids 
and didn't wait for the conse
quences? That your boss was sim
ply trying to exercise responsible 
journalism? I just can't see the evi
dence for your conclusion." 

"I'm not trying to make you believe 
anything; I just don't want to have 
my conscience washed in the blood 
of your family. And I believe you 
can see the evidence. You're just 
afraid to. The first misconception 
you have is the notion of 'conspira
cy.' Let me ask you this: What caus
es weather, Richard? What causes 
clouds? Is it a conspiracy between 
water molecules and dust? A totali
tarian droplet of water that enlists 
others in some vast army? No. It's 
simply the result of their natural 
properties. A cloud is another way 
of describing the natural properties 
of the constituents of the atmos
phere. Now tell me: What is the 
defining natural property of life?" 

"To survive. Life exists to survive." 

"Does life survive by gtvmg up 
power? Does anyone or anything 
choose to be weak?" 

I!No." 

"A nd do you become more power-
fu l by fighting the strong, or by 

adapting to them?" 
"Adapting." 
"So, power becomes its own con
spiracy. There 's no mastermind 
planning it all, no evil gemus 
behind the curtain. There is only 
one thing: self-interest. Certain 
choices provide advantage for more 
than one party, and those are the 
choices that become acts. There's 
no collusion, no coercion. Just peo
ple with similar, mutually reinforc
ing, dangerous interests." 
"But that would take so much plan
ning!" 

"g'm nollryin!Jio 

mahe you beheue 

anylhin!J; gfusl don'! 

wanllo haue my con "" 

sc1ence washed 

in I he blood of your 

/amifj. '' 

"Have you ever been to a sale? You 
saw something in the Sunday paper 
you wanted. A great deal. You spent 
Sunday mormng gardening, and 
when you got to the store, they were 
all out. Was that a conspiracy? How 
do you explain the co-operation it 
would take to implement such a 
scheme to deprive you of your 
refrigerator or toaster or shiny new 
bangle? It's all inllerent in the sys
tem. There didn't need to be a 
leader of soldiers marching down 
the streets because there only need
ed to be a class of people with the 
same power as you that could bene
fit from it." 

"And you think those things in the 

sky are?" 

"They 're precisely what you said, 
Richard. Unidentified Flying 
Objects. Are they aliens? Spy ships 
with corporate mind-control 
beams? How about ghosts? Science 
doesn't know everything, and I 
don't either. But I do know that it's 
important to the interests of the 
powerful that they stay unidenti
fied. Louis understands the same 
truths that I do - that if you probe 
the status quo in certain sensitive 
areas, you will be silenced. It's 
always been that way m human 
society, from cavemen to Caesar. 
Power has never dissipated. Never! 
It has only changed hands. That's 
why I told you my story. I want you 
to be very, very careful in what you 
do next, because they 're watching 
you now - they're aware of you. 
You're being listed to because it 's in 
someone 's interest to listen to you. 
And you 've already started the trou
ble by asking questions tonight. I 
suspect something will happen. 
What and to whom will depend on 
what you do in the next . .. 40 min
utes?" 

9:20 p.m. - "If I go on the air, if I 
say that there are unexplained air
craft, non-commercial unknown 
aircraft, surveying Beaumont and 
the surrounding areas , and that the 
military denies their presence . . . 
what do you think will happen? You 
think they ' ll come after my wife? 
My kids?" 

"They may anyway, Richard. 
You're gomg to have to choose 
between two values tonight: your 
family, or the truth. And do you 
know what I've learned in my 30 
years of broadcasting? The truth 
isn't as important as you think. It 's 
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bigger than you, and you can ' t 
change it. The truth will eat you 
alive. I chose family. Hah ha! You 
see, Richard? Am I part of the con
spiracy now? Am I? You see how it 
spreads?" 

I had to stop and think. "I've got to 
make a call." 

"Call your wife, Richard. Call her. 
But be careful what you say. 
They're listening." 

"Thank you Donald. I'll call you 
again when this whole thing blows 
over, and maybe then we can find a 
pub where we can really talk about 
conspiracies ." 

"I look forward to it. I mean that, 
Richard." 

I hung up and speed dialed Judy 
with no idea what I would say. 

9:27 p.m. - "Hello?" 

"Judy, it's me. I'm at the station. 
How're the kids?" 

"They're already asleep . How 
come? Is something wrong?" 

"No, no. Nothing's wrong. I just 
thought I should call." 

Think think think. 

"Jude, are you gonna watch the 
broadcast tonight?" 

"Sure, I thought I would . How 
come?" 

"Well, I was just thinking of those 
times in college. I guess I just 
missed you a lot. You remember 
watching me train in front of the 
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Clu·oma-Key for the first time? The 
blue screen?" 

"I remember it perfectly." 

"Well, remember it tonight. I miss 
you lots. I gotta run; we're on the 
air in less than 30 minutes, okay 
sweetie?" 

"Okay. I love you, Rick." 

"I love you too, Jude. Watch me 
tonight." 
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9:38 p.m. - Jim's giving me the 
eye. I think maybe he's feeling 
stung that I went over his head. 

"So what'd the old man say? 'Bout 
the dot. Hadley system, am I right?" 

I trust Jim. And I've got to tell 
someone. 

"Jim, it's my opmwn that what 
we're seeing on NexRad3 are some 
sort of aircraft." 

"Negatory, Ricardo. I already called 
on that, remember? And they don't 
move like planes." 

"That may be. Which means some
thing else is going on." 

Jim stopped and licked his lips. 

"What are you saying? You 're see
ing a UFO? Let me guess: the old 
man fed you that one. Have you for
gotten he's your competition? He 's 
probably just stringing you along, 
hoping you'll look stupid, and he 
can finish his career in a blaze of 
ratings. Come on, Rich, snap out of 
it. You know better." 

"Well, I know something. The ques
tion is: who else should know?" 

"You 're on your own on this one, 
then. It 's your funeral." 

What a strange choice of words . 

9:53 p.m. - This is where I make 
or break my career. 

Donald was wrong. It's not a matter 
of truth versus family; how can I 
live with my family if I don't tell 
the truth? How can I tell my chil
dren it's wrong to lie when I've 
done it to half a million people? 
Truth and family aren't separable; 
they're just one thing. Which means 
there's only one thing to do. 

10:00 p.m. - Voiceover: You're 
watching the state's fastest growing 
newscast! Channel 10 at 10! With 
Stephen Ridley ... Keisha Williams 
... Don Bauer on sports! And 
Richard Stein's weather! Tonight's 
top story: 

Keisha Williams: Heavy storms 
have knocked down trees and 
knocked out power to almost 
10,000 people in northern 
Awachahee County. Stephen Ridley 
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will have more with a live report 
from Beaumont in just a moment. 

Richard Stein: And I'll have an 
update of storm conditions and the 
damage it's left behind at 10:13. 

Keisha Williams: But first out to 
Stephen, live in Beaumont, where 
the storm has hit the hardest. 

Stephen Ridley: That's right, 
Keisha ... 

10:10 p.m.- Judy 's smart; that's 
why I married her. 

When I had some of my first col
lege classes in broadcasting, I'd 
practice my mannerisms in front of 
the blue screen in the evenings, 
watch myself on tape, and then 
Judy and I would go out and get a 
bite. She got so bored watching me, 
she eventually suggested inviting 
some friends to watch and give me 
pointers - and, not coincidentally, 
to give her something more to do 
than listen to the same imaginary 
forecast two dozen times over. And 
so, while all her friends watched, I 
used to spell out secret messages to 
here in the gestures I made - the 
sort of things you might find on 
valentine hearts: I LUV U, U R 
SWEET, KISS ME. And she would 
laugh hysterically. 

Her friends never caught on, and 
they were always telling her not to 
be so hard on me. 

Funny times. 

10:13 p.m.- " . . . Richard?" 

It 's time. 

"Thanks, Stephen. Well , as you can 
see . . . " Make a G-shape over 
Beaumont. 

" ... Beaumont's not the only town 
in the path of these fall storms." An 
E-shape for the path. 
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"A front of cold air from the north 
is colliding with" - make a T -
"some unseasonably warm air from 
the south. The entire mass"- an 0 , 
then a U - "as you can see on 
NexRad3, is being swept" - a T
shape- "to the west ... " 
Look straight into the camera. 
"NOW . .. " C'mon, Jude. I'm 
gonna start stalling. 

" ... winds over forty miles per hour 
have been clocked in the area, but 
have died down in the past hour, 
and the National Weather Service 
advises ... " 

10:18 p.m. -Five minutes ought 
to have been enough. Jim is watch
ing me offstage like a border collie. 

" . . . and it looks like we 've passed 
through the worst of it .. . " 

Keep talking and they can 't cut to a 
commercial. " .. . so I'd like to take 
a moment to talk to you about news 
of a different kind. As these radar 
images from NexRad3 show, 
unidentified aircraft have been 
tracked in the towns of Beaumont, 
Sweetwater, and sunounding areas 
tonight ... " 

Oh god. Jim just walked off the set. 

10:25 p.m. - " ... and you can be 
sure that ChannellO will have more 
news on this story as it develops. 
Back to you, Keisha." 

"Thanks, Richard, for that special 
report. We ' ll be right back." 

Cut to a commercial. I whip my cel
lular phone out of my pocket and 
walk straight through the mob of 
stagehands, directors , and reporters 
from the newsroom who are sud
denly gathering around me and 
shouting. I don't hear what they 're 
saying. I hear the phone ringing at 
my house. What I don't hear is an 
answer. Where are you, Jude, what 
have I done? Someone answer the 
phone. 

I walk outside into the ram, and 
start to get into my car when I look 
and see the Taurus parked on the 
other side of me. The kids are wav
ing. Judy is giving me a look that 
says, "What 's this all about?" As I 
get in the passenger's side, I reach 
over and kiss her on the ear, and 
before she can finish asking what's 
going on, I say: "Let's all sleep at a 
hotel tonight." Judy 's smart. That 's 



why I man·ied her. 

9:30 a.m. - I'm lying in the 
largest bed in the city. Our 2-year
old Jodi and 3-year-old Henry are 
sandwiched around me, while Judy 
is getting me a cup of strong black 
coffee. The paper I 'm reading says , 
"Atmy Denies Weatherman 's Story, 
Other Sources Confirm." While the 
military still aren 't talking, it seems 
that the airport and a couple other 
sources of meteorological data 
from the National Weather Service 
confirm my statement from last 
night with logs of their own. The 
general consensus is that some sort 
of man-made craft was in the air, 
and the AP tells me that the investi
gation is proceeding at the DOD 's 
highest levels. 

heady. I'd done something no other 
meteorologist I knew of had ever 
done: I'd broken a news story. I'd 
busted a conspiracy. And lived to 
tell about it. Most of all , my family 
was safe, and I was letting the cred
its roll in my own private mov1e, 
when my cell phone rang. 

"What do you mean, ' out of 
competition?'" 

"I thought you read the paper. 
Didn 't you hear? Look in the obits. 
Fraunshue died last night, at his 
desk. Didn 't even make the evening 
forecast. A stroke or something." 

It was Jim- "Congratulations, you 
son-of-a-gun! Well , I guess I 
should 've listened to you, huh?" 

I need that cup of black coffee. 

Because I think I'm just starting to 
understand. 

"No big deal, Jim. You were just 
doing what you thought was right, 
and so was I." 

MT 

So far, it had been a good morning; 
I don 't deny I was feeling a little 

"Well, I hope you remember who 
your friends are. You 're going to the 
top. Big raise, I bet. And now that 
you 're out of competition, you 'll be 
number one here for a long time. 
That is, if the networks don 't try 
and buy out your contract!" 

OPPORTUNITIES IN TECHNOLOGY 
Pillsbury is a world-class food company with approximately 18,000 
employees worldwide. The Pillsbury Company provides 
outstanding career opportunities for bright, confident, creative 
people who thrive in a risk-taking, team-oriented environment. 

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

For these positions, we require a BS, MS or Ph.D. in Chemical or 
Food Engineering. We seek individuals with diverse backgrounds 
and experience, who can think strategically and creatively, are 
challenged by a dynamic work environment, are proactive and 
results oriented, and who can lead, motivate and challenge others. 

Pillsbury offers a competitive salary, and a comprehensive benefits 
package. Contact our Human Resources Department at the 
following address for more information. 

Human Resources Department, MS 9622 
Pillsbury Technology Center 
330 University Avenue SE 
Minneapolis, MN 55414 
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Simons Engineering, Inc., an International leader providing 
Engineering and Project Management Services primarily to the 
manufacturing and process industries with emphasis on food , 
beverage and chemicals, has challenging career opportunities 
in our Minneapolis, Minnesota office and other North 
American offices. The opportunity to be part of the "Winning 
Team" exists for the new engineering graduate with a four"year 
degree in the following areas: 

• Chemical • Mechanical 
• Electrical • Structural 
• Civil • Architectural 
• Mining • Computer Science 

Simons offers excellent benefits, competitive salaries and the 
opportunity for International travel. If you want to become a 
key member of an established, Internationally known 
engineering firm please send your resume and cover letter to: 
Simons Engineering, Inc., Human Resources, 800 
Marquette Avenue, Suite 1200, Minneapolis, MN 55402. 
Phone: 612/332-8326, Fax: 612/332/2423 

US Office Locations: 

• Minneapolis, MN • Atlanta, GA 
• Greenville, SC • Portland, OR 
• Phoenix, AZ • Seattle, WA 
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NO'W§m the Editor 

!JJ sludenls can on.(y !Jain ftom whallhe 7Jeparlmenl oj!Rhe!oric has Ia offer, incfuchn!l 

worf~cfass scholars and.tnslruclors Jn !he jiefcf ojscienlijic andlechnicaf wr.th"n!J. 

I have it on good authority that the Dean's office is con
sidering having IT students fulfill their writing require
ments through the Department of Rhetoric. I think this 
is a splendid idea. 

Presently, IT students receive writing instruction through 
the Composition and Communication Program spon
sored by the English Department. Although Composition 
has done its job well, the Scientific and Technical 
Writing Program sponsored by the Department of 
Rhetoric specifically addresses issues of communication 
in a technological world. According to the Department of 
Rhetoric 's Web site <http://rhetoric.agoff.umn.edu/>, 
successful technical communicators have the following 
skills: "strong writing and editing, oral communication, 
visual communication, and computer skills." In addition, 
technical communicators "need a sound knowledge and 
understanding of the goals, methods, and concepts 
involved in math and technology, as well as in a specific 
scientific area." 

IT students can only gain from what the Department of 
Rhetoric has to offer, including world-class scholars 
and instructors in the field of scientific and technical 
writing. As the paradigms of communication shift, it is 
becoming imperative for all students in all fields, espe
cially those in science and technology, to communicate 
effectively. The Department of Rhetoric provides 
instruction in: 

• the techniques for written, oral, and visual com
munication, including gathering information, ana
lyzing the audience, assessing conventional com-
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municational formats and processes, and drafting 
and revising documents; 

• organizational theory, with an emphasis on action 
research in scientific and/or technical settings; 

• the principles and concepts of conducting exper
iments and analyzing qualitative and quantita
tive data; 

• grant preparation and proposals for non-profits 
and/or research or business proposals; 

• experimental and survey research techniques for 
both quantitative and qualitative methodologies 
in scientific and technical communication; 

• ethics, experimental bias, and inferential statisti
cal analysis; 

• the theories and practice in international and inter 
cultural scientific, technical , and business 
communication. 

• the principles of technical communication involv· 
ing projects, scripts, and online support, and usin t 

a mark-up language; and 

The Scientific ane j 
Technical j 
Communication , 
Program in the 1 

Department of 1 1 

Rhetoric is a co l 
bination of tradi
tional lecture style 
learning and inter· I 
active classroom 1 

discussion. 



1 

I 

I 

I 

' ( 

( 

I 
' ( 
I 

ld l 
( 
j 
' 
' ~ 

m· I 

;,e J 

3r· 1 
1 I 

• the criticism and practice to examine how science 
is "translated" for popular audiences. 

These skills can give IT students an edge as they pursue 
careers in their fields. 

Below is a small sampling of the undergraduate and graduate 
courses scheduled to be offered next Fall by the Department 
of Rhetoric. For a complete li sting, please v1s1t 
<http://www.semesters.umn.edu/tccat/template/courses.cfm>. 

·RHET 3257. Scientific and Technical Presentations. 
·RHET 3562. Technical and Professional Writing. 
·RHET 4165 . Managerial and Organizational 

Communication , Planning, and Change. 
·RHET 4501. Usability and Human Factors in 

Technical Communication. 
·RHET 4573 . Writing and Managing Projects and 

Proposals. 
·RHET 55 11. Research in Scientific and Technical 

Communication. 
·RHET 5534. Designing Technical Training for 

Intercultural Audiences. 
·RHET 5562. Theory and Practice in International 

Business Communication. 
·RHET 5662. Advanced Technical Communication. 
·RHET 5664. Science Writing for Popular 

Audiences. 

IT students should check out these and other technical com
munication courses offered by the Department of Rhetoric, or 
consider a minor in Scientific and Technical Communication. 
Under semesters, the Department of Rhetoric will offer three 
new minors, two of which encompass specific areas of scien
tific and technical communication. 

For more info rmation, contact either Dr. Laura Gurak, 
Undergraduate Major Coordinator, at (612) 624-3773 or 
gurakl@tc.umn.edu , or Cheryl Towler, Assistant 
Undergraduate Major Coordinator, at (61 2) 625-4710 or 
towl005@tc.umn.edu. 
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Time, Experience, and 
Network\1rJ~aring for the Job Hunt 
by Xalhan W£alen 

f t' s job hunting time, and what a 

mess to deal with. Not to mention 
the apprehension of the first job 
hunt, there's the avalanche of infor
mation to sort through. 
There's job search books, career 
books, skill discernment books
many of which seem to get updat
ed every year- company informa
tion , company videos, career mag
azines, employment newsletters, 
interview books, resume books, 
thousands of job listings in what 
seems to be an infinite number of 
other publications; the list goes on 
and on. Above all , you have to take 
the time to wade 
through all of the 
information and fmd 
the job or internship 
that interests you the 
most. 

when they start college by talking 
with advisors, upperclassmen, 
friends, student organizations, any
one that can provide information 
on the various careers that would 
be of interest. Several groups , 
such as the Society of Women's 
Engineers and Plumb Bob, sponsor 
job fairs. 

To help identify skills and inter-

ests, take the various assessment 
tests, such as the Myers-Briggs 
Type Indicator, and the Strong 
Interest Inventory. 

Another tool to help identify skills 
is IT 1312, Exploring and 
Managing Careers in Science and 
Engineering, which will help stu
dents identify which technical 
career they would fmd interesting. 
Then students should develop an 
academic plan that focuses on 
attaining a job goal. One of the 
best tools to help a job hunt is an 
internship, or any other practical 
experience. Kurtt says that many 
employers are looking for students 
with experience because they not 
only need students who are knowl
edgeable, but they also want stu
dents who are willing to work. 

Taking the time to 
properly prepare for 
the job hunt can make 
the process a lot easi
er. The job search 
"process can be less 
scary if you start 
early," says Sharon 
Kurtt, director of IT 
Career Services. 
Students should start 
thinking about jobs 

Starting the job search early is one of the keys to career success. 
For a head start, register with ITCareer Services, 50 Lind Hall. 

IT Career Services, 
located in 50 Lind 
Hall, is one place to 
look for an intern
ship. Of the 1,300 to 
1,500 students that 
are registered in the 
office, Kurtt says that 
about 75 to 85 per
cent of those students 
receive internships. 
IT Career Services 
also provides help 
with resumes , has a 
wealth of company 
infmmation, and 
information on com
panies that are inter-
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Networking is yet another tool that 
helps locating an internship. 
Networking can be done through a 
professional group, contacts at 
school, a job fair, or even friends. 
Dorothea Czernik, a 

was that I had previous experi
ence," Czernik says, refening to 
her Undergraduate Research 
Opportunities project she had 
done. Using this experience, the 
team leader in the department 
she'd be working with could find a 

project that could use her experi
ence and was related to her inter
ests. 

Another tool for networking is to 
conduct an informational interview 
with an employer. This is an 
opportunity to find out the 
demands, and requirements of a 
particular job field, and informa
tion about a company. It 's impor
tant to note that this isn't a job 
interview, and that it isn 't appro
priate to ask about job openings 
when doing an informational 
interviews. 

semor m aerospace 
engineering, heard 
through a friend that 
Boeing was having 
problems finding 
interns in their weight 
engineering depart
ment. Czernik, sent a 
resume and cover let
ter, and one month 
later had a telephone 
interview with a team 
leader of a project 
within the department. 

"One thing that helped 
me get an interview 

Sharon Kurtt, Director of IT Career Services, can 
help guide students in their job searches. 

Now that Czernik is graduating in 
June, she finds herself looking for 
a job. Czernik says that she is try
ing to keep her options open. She 
has been researching companies 
that she would like to work for, 
checking into graduate schools, 
perusing job magazines relating to 

BARR 

Barr Engineering Company 
4 700 W. 771

h Street 
Minneapolis, MN 55435 

www.barr.com 

Barr Engineering Company is a 340 person, employee
owned company that specializes in providing engineering, 
environmental and information technology consulting to 
clients in industry and government. 

Our general areas of practice include site assessment and 
remediation, water resources, environmental management 
and air quality, process design and infrastructure 
engineering and information technology. Our work has 
won numerous awards from state and national chapters of 
organizations like the Society of Professional Engineers 
and the Consulting Engineers Council, as well as from the 
Environmental Protection Agency. 

We offer flexible benefits, flexible schedules and casual 
dress. We encourage initiative, cross-training, and 
interdisciplinary endeavors. For more information, 
including our current job postings, please see our home 
page at www.barr.com. 

We are an EEO/AA frrm. 

Architects, Transportation Engineers 
and Technicians 

SEH is a dynamic 300-person firm with offices 
located in St. Paul, Minneapolis, St. Cloud, and 
Duluth, Minnesota; Chippewa Falls and Madison, 
Wisconsin; and Lake County, Indiana. 

We are seeking team players who are qualified and 
competent in technical and administrative positions. 

We hire people who are good communicators, 
trustworthy, and honest, and who have a good work 
ethic to ensure client satisfaction . Qualified 
applicants should send their resume to: 

Human Resources 
Short Elliott Hendrickson Inc. 

3535 Vadnais Center Drive 
St. Paul, Minnesota 55110 

or email your resume to: 
hr@sehinc.com 

ENGINEERS • ARCHITECTS. PLANNERS 
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engineers, such as "Job choices 
1999 in Science, Engineering and 
Technology," and checking jobs on 
a local and national level. In short 
she is not rushing through the job 
hunt, but giving herself the time to 
find the best possible job. 

Preparing for a job hunt is a 
process that should be thought 
about throughout college, and the 
best way to prepare for the job 
hunt, is to take time, obtain experi
ence, and have a good system of 
networking available. 

For more information on job and 
internship opportunities, contact 
IT Career Services at 612 -624-
4090 or visit 50 Lind Hall. 

Mechanical 
Engineering 

Co-Op & Internship 
Opportunities 

s the undisputed global leader in treating 
cardiac and cardiovascular di sease, Boston 
Scienlific/SCIMED continues 10 soar above 
!he rest. 

SCIMED creates the best products lo 
diagnose and !real heart di sease, and we 
pride ourselves in our innovati ve standards. 
Each year, SCIMED adds more than I 00 
product lines and more than 1500 product 
models and sizes. If you are a mechanical 
engineering student looking for a dynamic 
and exciting place lo develop your career, 
SCIMED is the place for you' 

Please send a resume lo: SCIMED Human 
Resources , Two SCIMED Place, Dept. 
8200-KW, Maple Grove, MN 55311, 
or fax : (612)494-2290. EOE 

www .bsci.com/scimed 

Boston 
Scientific ---- -

SCIMED® 
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OUTSIDE 

At most companies, that's a sentence often said but 
rarely meant. It represents a vague solution to a dire 
problem or a sound bite to fill space at meetings. At 
most companies, it's a sentence without meaning. 

But CNT isn't most companies. College graduates in 
engineering and technical fields who look into 
Computer Network Technology (CNT) will find that. 
here, it's meaning is definite and real. It means an 
environment where thinking beyond the usual 
paradigms is part of the job description. It means 
being as innovative and creative as you can without 
worrying that your idea is too new, too radical. It 
means a place where there are no boxes in the first 
place. 

Impossible? Not at all. You see, CNT doesn't build 
computer networks for organizations that fit easily 
into boxes. Our clients - from Nationsbank, Boeing, 
to the Department of Defense - seek solutions to go 
well beyond the scope of traditional networking. As 
far as they're concerned, there's only one company 
with the innovation and unbridled creativity they 
need:CNT. 

Somewhere out there are engineering and 
technical graduates who prefer the frontiers of 
imagination to the safety of confined, traditional 
space. Oddly, they haven't all found us yet. To 
remedy this, we'd like to invite you to email your 
resume to us at: human_resources@cnt.com or fax 
your resume to: (612) 550-8812. Let's find out just 
how far thinking outside the box can get you. 

IIIJ!:NTrM 
WWW.CNT.COM 

EOE 



Open House!! 

Free Pizza and Pop!! 

with 

IT Board of Publications 
IT Connections 

Minnesota Technolog 

Fun Activities!!! Become a Member!! 

Great Experience 

(Looks Great on a Resume!!) 

Earn money (Our Positions Pay!!) 

Meet the other IT Students 

Tuesday, April 6, 1999 
4:30 p.m. 
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Formula for Success? 
Gender and Ethnic Achievement Based on 
Learning Styles 
by 0/izabei£ :Aerce anc/7. 71. 23ennell 

F 
or many students, math is 
just another four letter word, 
but studies have shown that 

the issue of achievement in mathe
matics is much more complicated 
than that. Researchers at the 
University of Minnesota, in two 
separate studies, found that the 
types of tests given and high school 
courses taken may factor into gen
der and ethnic differences in math
ematical achievement. 

In "Gender Differences by Item 
Difficulty Interactions in Multiple
choice Mathematics Items," pub
lished in The American Educational 
Research Journal, University 
researchers John Bielinski and 
Mark Davison found that males are 
more variable than females in over
all mathematical test scores, a vari
ant that has existed since at least the 
1970's. 

"Mark Davison and I noticed the 
trend in math achievement tests and 
in other data," Bielinski said. Using 
data from several forms of the 
Minnesota Basic Standards Test, 
their study was based on this 
hypothesis, but the fact that it did 
occur was still surprising. "We 
found that item difficulty is the key 
to predicting gender performance." 

In general, females tended to out
perform males on the easiest ques
tions , and males tended to outper
form females on the hardest ques-

tions. While the mean score of the 
two genders was about equal, 
females scored consistently in the 
middle of the pack, while males 
were at both ends of the spectrum. 
This variability translates to males 
scoring highest on math tests: 
Studies cite a 3:1 ratio of males to 
females in the upper five percent of 
scores. As a result, more males 
than females tend to go into math 
and engineering fields, and the 
scholarships to pursue such studies 
are then similarly weighted. 

While the data from these studies 
and others indicate a clear gender 
difference in math scores, explana
tions for that difference are less 
clear. One explanation offered is 
that the types of ability measured in 
"easy" versus "hard" questions dif
fer. For example, reading or cleri
cal accuracy may be the focus of 
easier questions, while mathemati
cal reasoning or spatial visualiza
tion is the focus of harder ques
tions . "The property of the problem 
can predict the direction of gender 

THE FELDER TEACHING METHOD 

Richard Felder, a member of the Department of Chemical Engineering at 
North Carolina State University, has been looking into the teaching meth
ods used by science and engineering faculty members and concludes that, 
often, the teaching styles instructors used contrasted with the ways in 
which their students learn. 

When students learn a different way from how the instructor teaches, 
such as a visual learner versus an oral instructor, the students have diffi
culty in the course because they lose interest in the subject area. This 
causes them to switch to a different major, even though they would be as 
good in an engineering or science career as someone who gets good 
grades because their learning style meshes with the instructor's. 

To combat this problem, Felder suggests that instructors use a variety o 
teaching methods: Verbal lectures and visual aids, group work and links 
to the real world, conceptual problems, and how the material relates to 
the students' prior experiences should all be a part of a course. 

For more information on the Felder Learning Style, visit 
<http://www2.ncsu.edu/unity/lockers>. 
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difference," Bielinski said. "The 
difficulty [of the questions] can 
skew the test." 

Bielinski is using his findings to 
help the state develop math tests 
which are less biased based on gen
der. 

The study also points out a some
what neglected issue: The males 
found at the bottom of the rankings. 
Fewer boys pursue four-year 
degrees straight out of high school 
and receive bachelor degrees, and 
Bielinski speculates that they are not 
encouraged to take math courses 
because there are more opportu
nities for males in two-year techni
cal programs than for females. 

Research in high school course tak
ing has mirrored Bielinski's find
ings. In "High School Mathematics 
Course-taking by Gender and 
Ethnicity," published in the same 
journal by Ernest Davenport et al., 

researchers found that females were 
more likely to take the traditional 
college prep classes, while males 
were more likely to take remedial 
math classes. This trend continues 
in college, with males more often 
taking advanced math and major in 
math or a quantitative science. 

"Telling people to take more courses 
may not raise achievement," 
Davenport said. "The types of cours
es may matter more. People often 
select themselves out [of higher 
level courses] in college if they are 
not prepared because they have 
more to make up." 

Differences in ethnic groups as they 
relate to course choice among a 
sequence of Algebra I, geometry, 
Algebra II, trigonometry and calcu
lus were also studied. Results 
showed that only about 1/3 of 
African-American and Hispanic stu
dents took courses beyond Algebra 
I, instead taking courses in function-

al and pre-formal sequences, while 
most Asian and White students took 
courses beyond the level of geome
try in standard and advanced 
sequences. Twice as many Asians as 
Whites took calculus courses. 
"When minorities take advanced 
math, they do well. Not many take 
advanced courses though," 
Davenport said. 

The researchers found two course 
taking decision points for students: 
First, a decision to prep for college 
attendance by taking the standard 
sequence of Algebra I, geometry and 
Algebra II, separating the African
American and Hispanic students 
from the more often college bound 
White and Asian students. Second 
was the decision to prep for a quan
titatively oriented career by taking 
advanced course work. This choice 
seemed to separate Asian students 
from White students, with Asian stu
dents taking more advanced courses. 

Want to impress potential 
employers ... or mom? 

STOP BY 5 LIND HALL OR 

CALL 612-624-9816 TO 

BECOME A PART OF mE 

TECHNO LOG TEAM! ! 

WRITE FOR THE 

A WARD-WINNING 

MINNESOTA 

TECHNO LOG! ! 
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6 In 1870, when two German scientists -- Eduard 
Hitzig and Gustav Frisch -- touched rudimentary 

" electrodes to the cerebral cortex of a patient under
tl going surgery, they inadvertently caused anger and 
u fear in the patient. The brain, Hitzig and Frisch dis
d covered, is an electrically structured organ. 
1\-
tl 
h· 
0( 

fc 
to 

In 
pe 
tic 
fo 

10 

In later years, finer electrodes enabled biophysical 
researchers to draw connections between given 
regions of the brain and specific modes of behavior. 
For instance, stimulation of the hypothalamus 
induces rage, and it was found that the difference 
between pleasure and pain is separated by the dis
tance of a single cell. Messages in the nervous 
system travel by electrical impulse along chains of 
neurons, the building blocks of nervous tissue. 

at M ste 
Professor John 
Broadhurst 
Investigates the 
Magnetic Physiolog 
of the Brain 
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Mapping the complex circuitry of the Bn 
has been an enchanting yet elusive goal to she 
many scientists. Now a new attempt is 
way to reach that goal, and it involves 
ing electricity's closest of kin -- magne 

wit 
Co: 
ob~ 

wo: 
Manife~t in every electr:ic.al current ther~ is I cor 
magnetic field - electncrty and magnetrs stir 
being inseparable- which radiates in con- sirr 
centric circles out from the chain of neuron 
as they convey an electrical signal. For mo "~ 
of the twentieth century, detecting these m 
netic fields was an impossible task since th . . 
are incredibly weak- a hundred million 
tin1es weaker than the earth's magnetic fiel ac 
Technologies springing forth from superco 
ductivity, however, have made detection re or : 
izable and have opened the way for the rev1 bra 
lution in magnetic brain research. 

In< 
At the University of Minnesota, physics Brc 
Professor John H. Broadhurst is playing an der 
active role in analyzing the magnetic physi ex~ 
ogy of the brain. He investigates the magn tee: 
patterns involved in conditioned response ton 
researches how the brain processes a comb net 
nation of sight and sound stimuli. Broadhu the 
hopes that his endeavors may contribute to in 1 

greater knowledge of how the brain works . opt 
Broadhurst hypothesized that twocombined hUI 
signals would create a pattern of magnetic an 
fields in the brain that was distinctly differ sut 
than an overlap of two independent signals eli( 
He based this hypothesis on the natural ten tim 
dency to connect sight with sounds. to < 
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When humans view matter in 
motion, the brain is conditioned to 
expect some aural input. For 
instance, when abaseball player 
hits a ball, we expect to hear the 
crack of the bat. But consider the 
example of a shooting star. 

Then, the experiment operator sus
pends the click, and the subject 
sees only the flash. 

process the combined signals, and 
the brain is confused when the 
combination is broken. 

Broadhurst observed that for the Magnetic fields are produced in 
first five or six iterations, a mag- the brain by electrical surges along 
netic field surged in the subject's neural pathways, so Broadhurst 
brain within the first hundredth of used magneto-encephalography 

"One gets a strange feeling when a second after the flash I click (MEG) to measure the brain's 
watching a shooting star," says event. However, once eight to ten magnetic field. Previous studies on 

te brain Broadhurst. "This is because the of the flash I click patterns were the human brain used electroen-
~oal to shooting star is a spectacular sight repeated, the subject's brain cephalography (EEG) which 
is und with no accompanying sound." learned to combine both sight and directly measures electrical activity 

es stud Contemplating this and other sound signals. After eight to ten in the brain, and which finds prac-
~netism observations led Broadhurst to repetitions the initial magnetic tical applications in diagnosing 

wonder how the brain processes a field surge disappeared. When the epilepsy and discovering tumors. 
:here is combination of sight and sound click was suspended and the pat- EEG has limitations that MEG can 
~netis stimuli. Could the processing be a tern broken, the initial magnetic supercede. First, MEG measures 
in con- simple overlap of the two stimuli, surge returned as the brain adjust- the magnetic field, which is a vee-
neuron 

0 :~::l:s " ne gets a strange feeling when watching a shooting star 
... because the shooting star is a spectacular sight with no 
accompanying sound." 

upercor 
tion rea or are the signals combined by the 
the rev1l. brain in some unique fashion? 

In order to test his hypothesis, 
s_1cs Broadhurst and his graduate stu-
tmg an dent, Kevin Knuth, designed an 
: physi experiment where a human volun
magn teer is placed beneath a magne
>Onse tometer, which measures the mag-
t comb" netic fields in the brain, to observe 
·oadhu the magnetic fields produced with
)Ute to in the brain after exciting both 
works. optical and auditory senses of a 
nbined human subject. A flash of light and 
gnetic an auditory "click" is sent to the 
differ subject -flash I click I flash I 

;ignals. click I flash I click- hundreds of 
ral ten times over, conditioning the brain 

to connect the flash with the click. 

ed itself on what to expect, either 
flash I click, or flash I silence. 

Broadhurst studied this adjustment. 

Repeated experiments proved that 
after a volunteer developed a con
ditioned response, the magnetic 
field generated in his or her brain 
by a silent flash was, as Broadhust 
predicted, vastly different than the 
magnetic field generated by both 
flash and click. This experiment 
was the first to provide solid evi
dence that the brain 's examination 
of combined visual and auditory 
impulses is different than a simple 
overlap of two separate signals. 
Broadhurst concluded that the 
brain adapts itself in order to 

tor quantity, where EEG measures 
the electric potential, a scalar 
quantity. Researchers prefer vec
tors over a scalars because vectors 
have a magnitude and a direction, 
while a scalar only has a magni
tude. A good example of a vector 
is the wind, where both the 
strength and direction are impera
tive. On the other hand, tempera
ture and mass- both without 
direction - are scalar. 

A second limitation of EEG is that 
in order to measure electric poten
tial, physical contact must be made 
with the brain. To an accurate 
reading with EEG, study partici
pants must undergo surgery to 
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... 
I remove sections of their skull. 

Obviously, it is easier to find par
ticipants for MEG research than it 
is to find EEG participants. "Most 
people," jokes Broadhurst, "don 't 
like having their skulls removed." 

Even so, there are limitations to 
using MEG. Recording the mag
netic field alone does not immedi
ately yield the location of electrical 
currents in the brain. In fact, track
ing magnetic activity is a very 
indirect route to watching how the 
brain's neurons are behaving. As 
Broadhurst's current graduate stu
dent, Alex Roitman, admits, 

is called a Super-Conducting 
Quantum Interference Detector 
(SQUID). 

The entire unit magnetometer is 
composed of many individual 
detectors , many SQUIDs. One 
SQUID consists of a coil of wire 
roughly one centimeter in diameter 
that is cooled by liquid helium to a 
superconducting temperature of 4 
Kelvin. A collection of 500 to 
1,000 coiled SQUIDs make up the 
whole magnetometer, which 
embrace the subject's head like an 
oversized football helmet. The 
SQUID magnetometer is bulky 

"There are many dif
ferent currents that 
produce the same 
magnetic field config-

A voltage is 
induced in this coil 

urations." 

because the mag
netic field passing 
through it changes 
with time. 

Sifting tlu·ough hun
dreds of possibilities 
for the most likely can-

..,.:....--_,....L....,-1---,\.... 
didate is an Superconducting 

arduous chore. coils that surround 

Also , the 
the subject's head. 

Illustration by 
Jeremy Pasch e 

Magnetic field radiating 
away from neural current. 

because it needs a cryostat to con
tain the liquid helium. (See photo) 

The magnetometer reads the mag
netic field produced by electrical 
currents traveling along neural 
pathways. The magnetic fields 
resulting from the brain's activity 
cause a change in the magnetic 
flux tlu·ough the superconducting 
coil. The changing flux induces an 
electromotive force which is read 
as voltage. This is a fine applica
tion of Faraday 's Law of 
Induction. 

Again, the SQUID charts the mag
netic fields pro
duced by neural 
activity inside the 
brain. These trav
eling charges are 
the messengers of 
information. 
Whether a person 
is conscious or 
unconscious , neu
rons in their brain 
are constantly fir
ing. However, the 
MEG method can
not read a charge 
traveling across a 
single neuron. The 
current flowing 
across just one 
neuron is too small 

human brain 's magnet
ic field is extremely 
weak, on the order of 
10-1 2 Tesla, which is a 
hundred million tin1es 
weaker than the earth's 
magnetic field. 
Detecting such a weak 
field requires special 
equipment. Faraday's Law of Induction. 

and its magnetic 
field too weak to 
detect, so a hun
dred thousand neu
rons must all cany 
a charge in the 
same direction at 
the same instant 
for the SQUID to 
obtain a reading. 
When this occurs, 
Broadhurst is con-

The University of 
Mi1mesota does not 
own the equipment 
necessary for 
Broadhurst's experi
ments, so he performs 
his research at the 
Scripps Institute in La 
Jolla, California. The 
MEG device at Scripps 

The SQUID exploits Faraday's Law of Electromagnetic Induction in 
its overall goal of neuro-imaging. As neurons fire in response to 
some external stimulus, a magnetic field radiates away from the 
neural current. This magnetic field permeates the skull and reach
es one or some of the superconducting coils that surround the sub
ject's head. As the magnetic flux through the superonducting coil 
changes over time -- the initial surge quickly subsiding -- a neural 
current and voltage are detected. With such a tenuous chain of 
interrelated events, scientist must be wary when making conclu
sions about the exact location and direction of neural currents. 
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fident that something has excited 
the peripheral senses and set the 
brain into action. 

Broadhurst and other specialists in 
biophysics have developed a theo
ry on how external stimuli are ana
lyzed by the brain. First, scientists 
know that all sounds, from the 
buzzing of a mosquito to the loud 
clanging of church bells, originate 
with vibrating matter causing 
waves of high and low air pres
sure. When these pressure waves 
enter the ear, they push tiny hair 
follicles back and forth, "like 
chaffs of wheat sway
ing in the breeze," 
explains Broadhurst. 
The oscillations of the 
hair follicles set elec
tric charges in motion 
beneath the inner mem
brane of the ear, and 
send electrical mes
sages to the brain. 

that could quickly associate a 
sound with its location in space. 
Birds of prey display an exception
al ability to map sounds. Owls, for 
instance, map sounds especially 
well and are therefore effective 
nocturnal hunters. 

Within a twelfth of a second, the 
brain adjusts volume and maps the 
sound, then an area of the brain 
called the Silvius Fissure Region, 
which holds memory, analyzes the 
sound and attempts to connect it 
with sounds heard before. 

Broadhurst says, "new sounds are 
only heard once in your life." 
Familiar sounds, such as a semi
trailer 's blaring horn or a harmoni
ca's chord, precipitate an emotion
al or physical reaction because the 
sounds are connected to a host of 
other memories. Although there 
are given locations in the brain for 
memory, motor skills and other 
cognitive abilities, few scientists 
consider our brain as a strictly 
compartmentalized organ, where 
various functions only occur in 
their given location. 

Instead, scientists think 
of the brain as "plastic." 
In other words, 
although there are pre
fened locations for 
memories and cognitive 
functions, on the whole, 
memories are stored in 
the order in which they 
are collected. 

Before the message 
from our ear is ana
lyzed, the volume must 
be adjusted. "This step 
allows us to have con
versations in a noisy 
room," says 
Broadhurst, "where we 
must pay particular 

University of Minnesota Professor John Broadhurst has begun 
to unlock the inner world of the human mind. 

"Plasticity is a very 
good thing for 
humans," Broadhurst 
explains, "because it 
pennits folding to 
occur." If the brain's 
outer layer, the cerebral 
cortex, can be folded, 
then the total surface 
area of the brain 

attention to a specific source of 
sound." 

Next, our brain spatially maps the 
sound. Broadhurst gives a clever 
evolutionary example to illustrate 
the importance of spatial mapping. 
For example, "if a sabertooth tiger 
is chasing you," he says, "you have 
to know which way to run." 
Broadhurst believes the human 
brain's ability to spatially map 
sound is a natural defense. Natural 
selection preferred those brains 

Research with MEG reveals that 
most humans spend the first 150 
milliseconds after hearing a sound 
scanning their memory to match it 
with a similar, known sound. If 
the sound is completely foreign, 
the brain churns away for a full 
half-second. Ideally, researchers 
would choose to always analyze 
human response to new sounds. 
However, new sounds are difficult 
to regenerate and study in a scien
tific manner because, as 

increases, and it can accommodate 

more nerve cells. 

Moreover, a folded brain will hold 
the most important information 
enveloped within the "crease" of 
the fold, thus protecting that infor
mation from possible injury. A 
folded brain makes humans 
smarter thinkers. "Intelligence 
might be measured not by the size 
of one's brain, but by the degree of 
folding," says Broadhurst. Animals 
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with folded, or highly corrugated 
brains, such as dolphins and 
humans, demonstrate far greater 
intelligence than animals without 
cmTugated brains, such as birds 
and reptiles 

Scientists have a good idea what 
type of physiology is required for 
an intelligent brain, but those wish
ing to define every subtlety of 
human thought still face chal
lenges. For anyone who fears that 
SQUID technology will reduce the 
complexities of conscious thought 
to a fundamentally identical 
mechanical blueprint for all human 
beings, Professor Broadhurst gives 
relieving counsel. 

"Every brain is built different," 

says Broadhurst, every person 

thinks differently, which is one 
reason why MEG research is so 
difficult. Although all human 
brains carry out similar processes 
and achieve similar goals, 
Broadhurst insists that we all think 
differently. Broadhurst compares 
the brain's neurons to a collection 
of several thousand logic gates in a 
program logic array. As a person 
acquires various cognitive skills
riding a bicycle or learning a list of 
names - neurons connect one to 
another. Each individual, as a 

result, builds a unique structure of 
logic gates in a unique neural 
framework. 

SQUID technology is only 16 
years old, but it offers great 
promise for improved resolution 
and increased data collection. 
What does this mean for a scientif
ic understanding of human con
sciousness? Broadhurst says that 
current research on human con
sciousness is still at a very superfi
cial level. The only neural activi
ties MEG can detect are the reac
tions to external stimuli . 
Spontaneous or creative thoughts 
still lie well below detection 
tlu·eshold. "A true study of con
sciousness ," says Broadhurst, 
"would involve analyzing non
stimulated neural activities as well 
as stimulated ones." 

However, these select reactions do 
not inhibit Broadhurst and 
Roitman from asking further ques
tions with MEG. Their next inves
tigation will probe the dependence 
of nervous response on a sound's 
frequency. In their study, a listener 
will hear a number of standard 
musical notes played at the same 
frequency from the same instru
ment, perhaps a cello. Then the 
experiment conductor will play a 
deviant note of the same frequency 

[HOBTONl 
DESIGNERS/MANUFACTURERS OF VEHICLE COOLING SYSTEMS 

YOUR FUTURE BEGINS HERE! 

Locations in Minneapolis, MN, Britton, SO and the World. 
To explore career opportunities call612/331-5931 

Visit our website at www.hortoninc.com 
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but from a different instrument, a 
French horn or an oboe. Roitman 
says the bulk their analysis lies in 
the "early stage of recognition, 
well before conscious connection 
is made." Roitman will use MEG 
to see if the volunteer subcon
sciously differentiates between the 
timbres of various instruments. 
If Broadhurst and Roitman prove 
that a sound's frequency is ana
lyzed independent of its duration 
and timbre, they will make another 
stride in furthering the biophysical 
understanding of the human brain. 

Scientists and non-scientists alike 
marvel at complexity of the human 
brain. The acclaimed biologist and 
Pulitzer Prize winning author, 
Edward 0 . Wilson, argues that the 
rise of brain sciences will follow 
evolutionary theory, plate tecton
ics, and microbiology as the next 
great wave of scientific advance
ment. Wilson suggests that a supe
rior understanding of conscious
ness will unite all sciences, along 
with the arts and human culture, 
under one platform of knowledge. 

Meanwhile, here at the University 
of Mi1mesota, Professor John 
Broadhurst takes another step 
towards solving the last great mys
tery. 
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Examining English: . 
A Brief History of the New L1ngua Franca 
of Science and Technology 

by JGr£ c5! Jlmanl 

T he world is more unified now than 

at any other point in human history. 
Part of this unification results from 
the spread of communications tech
nology -fiber optic telephone 
lines, e-mail, and the Internet
which allows almost every person 
on earth to talk to a neighbor, liter
ally, at the speed of light. 
The world is also united by a new 
global commerce. Nations as 
diverse as Ge1many and Japan reg
ularly exchange large quantities of 
goods. Moreover, the new age of 
global corporations involves multi
ple nations regularly create a sin
gle finished product. These devel
opments in communication tech
nology and international commerce 
have allowed English to come to 
the forefront as the new global 
tongue. 

However, the global spread of 
English does not necessarily mean 
that the international communica
tion tasks of English-speaking 
technical writers will suddenly 
become much easier. On the con
trary, the spread of English as a 
world lingua franca brings with it 

a series of new challenges that will 
require new understandings of 
global communication and new 
communication strategies. 

The seeds of English as a global 
language were first sown by the 
British colonization efforts of the 
17th century. As Britain began to 
establish overseas colonies, it also 
began to introduce its language to 
new regions of the globe. Within a 
century, Britain and its language 
seemed to have established them
selves in every corner of the world. 
British colonial officers from 
Egypt to Hong Kong made English 
the new language of government 
and one of the major languages of 
commerce, and natives wishing to 
prosper under British rule needed 
to learn English. 
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By the end of the 19th century, the 
former British colony of America 
began to follow suit as a colonial 
power with overseas holdings. As 
a result of the Spanish-American 
War, the United States gained new 
teiTitories in the Caribbean and in 
Asia, while other political develop
ments led to colonies in Hawaii. 
To these new colonies, America 
exported its government officials, 
its soldiers, its businesspeople, and 
its language. 

The end of the Second World War 
marked a major step in the devel
opment of English as a world lan
guage. Shortly after the war, 
Britain began to grant indepen
dence to many of its overseas 
colonies and protectorates (e.g., 
India, Malaysia, and Israel) , and 
America soon followed suit. As 
colonial rule ended, new economic 
and political developments ensured 
that English would remain an 
important world language. 

Insulated from much of the devas
tation of the Second World War, 
America had grown prosperous as 
a result of wartime industrial 
developments . These develop
ments allowed the United States to 
emerge from the conflict as one of 
the strongest economic powers on 
Earth. This new economic 
strength meant that America would 
play a key role in the newly devel-

t 
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oping post-war economy and that 
the status of English as an impor
tant world language would be 
ensured. 

At the same time, other postwar 
political developments contributed 
to the global importance of 
English . The end of the Second 
Wold War saw the emergence of 
two military superpowers: the 
United States and the Soviet 
Union. Even before the war 
ended, many European nations 
began to fear the prospect of a 
Soviet-dominated Europe. The 
United States shared this fear and 
began to work together with the 
nations of Western Europe to 

Korea). The fear of Soviet world 
domination also prompted America 
to become involved in the nations 
of Latin and South America and 
Africa. The attempts to stop com
munist expansion through econom
ic and military programs helped to 
strengthen the importance of the 
United States as a global power 
and enhanced the importance of 
English as a global lingua jim1ca. 

These times also saw a global 
expansion of American culture 
through American films, music, 
and television programming. 
America's entertainment industry 
emerged from the war unscathed, 
and it soon began to provide the 

The new driving force behind 
English as an international lan
guage involved new fmms of 
American-generated communica
tion technology: the Internet and 
the World Wide Web. These com
munication tools made accessing 
information as simple as pushing a 
button and made accessing the rest 
of the globe as easy as turning on a 
laptop or moving a mouse. As the 
authors of A Brief History of the 
Internet explain, The Internet has 
revolutionized the computer and 
communications world like noth
ing before. The invention of the 
telegraph, telephone, radio, and 
computer set the stage for this 
unprecedented integration of capa-

T he new driving force behind English as an international 
language involved new forms of American-generated 
communication technology: the Internet and the World 
Wide Web. 

develop certain alliances designed 
to prevent a potential Soviet 
takeover. These preventative 
efforts took on two main forms. 
The first form was economic: the 
United States began a plan of for
eign economic assistance designed 
to rebuild the shattered nations of 
Western Europe. The second fonn 
was military. The United States 
formed a series of military 
alliances and built bases to station 
American troops in Western 
Europe to form a military barrier 
to the Soviet Union's desires to 
expand. 

The fear of Soviet expansion soon 
led the United States to extend its 
economic and military presence to 
the nations of Asia (e.g ., Japan and 

war-tom nations of the world with 
a flood of readily-available 
American programming and enter
tainment. Over time, American 
culture increasingly dominated 
international entertainment, and 
the global significance of 
America 's culture and its language 
continued to grow. For the next 
forty years, these economic, politi
cal, and entertainment-based influ
ences helped maintain the global 
importance of both American cul
ture and the English-language. 

The 1990's marked yet another 
new point in the importance of 
English as a world language. This 
time, however, the spread of 
English was not linked to econom
ic assistance or military might. 

bilities. The Internet is at once a 
world-wide broadcasting capabili
ty, a mechanism for infmmation 
dissemination, and a medium for 
collaboration and interaction 
between individuals and their com
puters without regard for geo
graphic location. 

By controlling the development of 
new means of global communica
tions technologies, America was 
also able to enhance the status of 
English as a language of interna
tional communication. 

As the Internet and the World 
Wide Web emerged from America, 
their primary form , content, and 
language of communication 
reflected American culture and the 
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language of that culture. 
Moreover, HTML, the program
ming language needed to set up 
and to maintain a Web site, is 
based on the English language. 

This English foundation means 
that non-native English speakers 
wishing to use this new communi
cation tool need to learn some 
English if they wish to be partici
pants on the World Wide Web. 

At present, English is the most 
widely spoken language on the 
planet. It currently has 1.4 billion 
speakers, outnumbering the next 
most widely spoken language, 
Mandarin Chinese, by some 400 
million speakers. English is the 
official language of 60 countries, 
and an important business Ian-

guage in at least two dozen others , 
including Israel, Egypt, Mexico, 
and Germany. The scope of the 
English speaking world also 
includes certain startling statistics. 
For example, it is the official lan
guage of such international organi
zations as the European Union, the 
European internati<?nal trucking 
union, Iveco, and the proposed 
Baltic battalion of military forces. 
English is also one of the official 
languages of the United Nations, 
NATO, the IMF, the International 
Red Cross, and the World Court. 
Moreover, English has emerged as 
the new language of science and 
technology. As the technical com
municator Anne Eisenberg points 
out, "English has vanquished its 
linguistic rivals to become the lin
gua franca of international scien-

tific publications." 

As the end of the Cold War has left 
America as the only remaining 
superpower and as the importance 
and use of the Internet and the 
World Wide Web increase every 
day, the status of English as a 
global lingua franca is certainly 
ensured. 

Did you know that the Technolog is online? 

Visit us at 
www.it.umn.edu/itbp/technolog 

We're in the process of redesigning the site and I 

would welcome your feedback. 
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echnolog Past 
70 years ago ... 

An unusual "parking machine" recently developed by a prominent manufacturing 
company might be a possible solution of the serious parking problem which has 
confronted campus drivers for the last few years and which now rises to a crisis . 
. . . The machine consists of two endless chains passing over wheels at the top and 
bottom. Platforms are suspended between these chains, each providing space for 
one automobile. The housing for the machine is unique, having no floors. The 
machine is very flexible in its application. It may be built into a theatre, apartment 
house, department store, garage, or wherever parking is a problem .... 

From December, 1929 
(Ed. Note: Some things never change.) 

50 years ago ... 

Suddenly, out of years of talk and promise, television has at last come to join the 
automobile, the airplane, and the radio as the twentieth-century's fourth major con
tribution to communication and transportation . ... Possibly one of its greatest 
effects will be on the American home. A revolution in domestic architecture is fore
cast resulting in the modern home being built around the television room containing 
furnature designed to arrange the family and guests in concentric half-circles in 
front of the television screen. The cost of real estate is to go up where television 
reception is good and down where hills or buildings cause interference .... 

From October, 1949 

26 years ago . . . 
Coal in our Christmas stocking ... 
This winter the University of Minnesota will be shoveling it. Coal that is. 
Because of the fuel oil shortage, the University has had to sign a "contract." It calls 
for the use of coal as an alternative source of energy when supplies of fuel oil run 
low this winter. If [OPEC} make[s] good on their threatened embargo of oil ship
ments to the United States, that winter shortage should begin sometime around 
Thanksgiving. 

From November, 1973 

Minnesota Technolog Winter 1999 Issue • 21 



IT Profile 
Paul Sorensen 

T en and a half years ago Paul Sorensen entered the University of 
Minnesota as a freshman. His passion for joumalism, especially 
journalism about science, caused him to embark down pathways 

leading to bachelor's and master 's degrees in scientific and technical 
communications. Today, Paul Sorensen is the academic advisor to 
Institute of Technology students in scientific communications, and as 
an advisor Paul plays an active role in preserving the valuable opportu
nities that can be discovered as a student. 

For five years, from his days as an undergraduate through his passage 
into graduate studies, Paul worked with the Minnesota Daily and their 
administration department. He holds his experience with the Daily 
quite dear, and the fondness he harbors for those days is easily detect
ed as he boasts that twice he helped the Daily move its headquarters in 
the middle of an academic year. Both times, he accomplished the feat 
without the Daily missing a single publication. 

Specifically, Paul helps students with publication related activities. He leads the production of Inventing 
Tomorrow, a publication that is eighty percent student written. Paul enjoys the working relationships he has with 
students. "Students have a lot of creative energy." he says. Paul commends students for writing articles that are 
often as good, and sometimes better, than articles written by professionals. 

Paul's positive influence on the students appears in areas outside the joumalistic one. He helps students manage 
their time more efficiently, and he's there to bolster overall enthusiasm when it is flagging. A gregarious 
demeanor makes Paul a kindly and approachable person. 

The Minnesota Technolog is up for awards 
at the ECMA Annual Competition, 

April 8- 11, Washington D.C. 

Wish us luck!! 
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FOR t!Jc EDUCATION nud RESEARCH COllll\IUNIT¥ 

***** --Morn ingstar rating for 
the CREF Stock Account , 

CREF Global Equities Account, 
CREF Equity Index Account , 
and CREF Growth Account* 

AAA 
--S&P and Moody's 

rating for TIAA-' ·' 

" A . ,_ ··· menca~ 
Top Pension Fund." 
- -Money Magazine, January 1998 

IDGH MARI(S FROM 
MORNINGSTAR, S&P, MOODY'S, 
MONEY MAGAZINE AND BILL. 

""\"} Te ta ke a lo t of pride in gaining hig h marks 

V V from the major ra ting ser·vices. But the fac t 

is, we 'r·e equally proud of the ratings we get every 

day from ou r pa r·ticipants. Because a t TI AA-CRE F, 

ensuring the financia l futures of the education a nd 

resea rch communi ty is something that goes beyond 

stars and numbers. 

\Ve became the world 's la rgest re tirement orga

nization' by offering people a w ide ra nge of sound 

investments, a commitment to superior service, a nd 

Ensuring the future 
for those who shape it."' 

opera ting expenses tha t are a mong the lowest in the 

insura nce and mutua l fund industries!1 

With TIAA-CREF, y ou 'II get the right choices

and the dedication-to help y ou achieve a life time 

of frnancial goals. The leading experts agree. 

So does Bill. 

Find out how TIAA-CRE F can help y ou build a 

comfortable, frnancia lly secure tomorrow. 

Visit our \Veb site at www.tiaa-cref.org or call 

us at 1800 84 2-2776. 

• Source: ,\ lomingsur, Inc., JmuJry 31, 1998 . ~tom ingstJ. r is Jn independent scnicc tlu t rJ tcs mutuJl funds m d nriJhk Jn nuitics. The top IO~ o(fumh in Jn inn .•stn lClll CJ.tcgory rcn ·in: fi \'c stJrs and the next 22. :1% 
rccci\·c four stJ rs . .\ lo rningnJ.r proprictJryratings rdlcct hismrinl rhk.·Jdjuucd pcrfornuncc .md J.rc subject to clu ngc n·c~· month . They J rc ukubtcd from the Jccoum's three·, fi ,·e-, .m d tcn ·rcar ilxcragc annual 
returns in cxcc~sof 90-d ayTreasurr bi ll returns with appropriate fcc adju~t mcm s, Jnd J risk fJctor that rdlccu perfrmm ncc tx: low90 -day T-bill rellmts. The o\·crJII stJr r.l tings n:fcrn.:d to Jb<)\·c J re Moming~ur's 
publ ished wings, which arc weighted .wcrJgcs ofiu three-, five-, m d rcn-ycJr n. tings lOr periods ending )J nUJr)" 31, 199R. The sc pJrat c ( unpubli~hcd ) w ings tOrcJch of the pcriods J rc: 

CRHF Stock Account CRHF Globll Equlde~ Account CRBF Equity lndu Account CREF Gro1'11h Account CREF Bond M.a.rktt Account CREF SocW Choice Accou.nt 

StuR.tting/ Sr.uR.uing/ Sw R.uing/ SurR.uing/ St.u R.Jring/ Sur R.Jting/ 
Number of Domestic Equity S umbcr of lntcmuiorul Equity SumbC'r of Dorncsti.: E(juity Numbcr ofDomcstk: Equiry NumbcrofthcJ I!Komc Accounts Numbcroff>omcstic Equity 

Period Ac..-ount.liR.ttcd Ac..-ounu Rltnl .-\c;,:ounu R.Jrcd .-\ccoum.liRltnJ R.H<J A..-coums Rltcd 

3-Yeu ·t/ 1,856 4/ 39 1 5/ 1,856 :;;1,856 4/ 675 4/ 1,856 
5-Yca r 4/1,218 5/207 N/ A N/ A 4/-l-!3 4/ 1,218 
10-Yea r 5/ 6 12 N/ A N/ A N/ A N/ A N/ A 

.. These top ratings arc bJscd on T IAA's cxce prionl l fi nanci.d strength, c!Jinu- pl)ing J.bi lity J.nd m·crJII opcrJting pcrfurnu ncc. 1BJ5e:d on asscu und1.T nu mgcmcnt. 11Stn111fnrd c~Poor's lmum 11u Rarj,yJ Ann(vtit, 
1997; Lipper Anl l)1icJ I Scrvicc.li, Inc, Lipprr·Dirrctor's Am•~rtirnl Dntn, 1997 ( QuJ.ncrl ~·). C REF ccnificJ. tcs md imcrcsrs in rhe T L\A RcJl Elu te Accoum J re J iu ributcd by TIAA-C REF lndi\i duJ. I Jnd 
lnsrimtimu .l Scniccs. For more com plete infornution, including chJrg(..§ and expenses, CJIII 800 842-273 3, exro:nsion 5509, for the C. REF Jnd T IM R.cJI Esurc Account prmpccruscs. ReJd rhcm CJrcfully lx: forc 
you in \"CS I or send mo ney. 
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N 0 T E S F R 0 M T H E E D I T 0 R 
mark stewart 

An inaccessible Web site appears stranger than (science) fiction to visually 
impaired users. 

Welcome to [image]. [link}. [link]. [image]. [link] . .. 
This is how a Web page is "heard" by a visually impaired user 

navigating the Internet with the help of a translation program . 
Imagine if you had to naviga te the Internet without a mouse, or 
with the screen tmnecl off. How would you do it? How success
ful would you be? As the above example demonstrates, an inac
cessible Web site appears stranger than (science) fi ction to visu
ally impaired users. 

As Web editor, Jenni Svvenson has worked extremely hard 
this yeaT conceiving and implementing the design of the new 
Technolog Web site (http ://www.it.umn .edu/itbp/technolog) so 
that it would meet accessibility standards and ensure that 
everyone has access to the Technolog online. No other student
run engineering magazine can say the same of its Web site. 

The cmrent standard in Web design is to create a text-only 
parallel site to the "main" site aimed specifically at impaired 
Internet users and the translation software that might be in use. 
Swenson believes, however, that this is no longer appropriate. 

"Although text-only parallel sites allow impaired user access 
to content, the quality of that content is often lacking," Swenson 
says. "Society has acknowledged the need for providing equal 
access in physical space; we must acknowledge this need in 
cyberspace as well ." 

I agree. The standard should be to incorporate considerate 
design elements into the "main" site so that impaired and non
impaired users alike can access the same Web document. This 
is not unlike wheelchair-accessible ran1ps and Braille-tran slated 
signage that can be found in the physical world. Still not con
vinced? Over 35 million individuals in the U.S. alone suffer 
from a visual impairment, and this number does not include the 
millions who suffer from motor, cognitive, or auditory impair
ments. This is too large a section of the population to simply 
ignore online. 

Web designers are often undervalued or marginalized by 
those not familiar with HTML and other Internet standards and 
protocols. When this occm s, Web design is left to computer sup
port technicians because they "know" computers . While Web 
sites created by technicians may be technically flawless, these 
sites often lack the considerate design elements needed for 
access by all Internet users. Truly professional Web sites-that 
is, Web sites that represent top-notch organizations and publi
cations such as the University of Minnesota, the Institute of 
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Technology, and the 
Minnesota Technolog-can
not be simply placed on the 
World Wiele Web without 
deep consideration of con
tent, audience, and usability. 

Ann Hill Duin , vice 
provost fo r ins tructional 
technology and university 
partnerships , teaches 
Rhetoric 5111: Message 
Design , which addresses 
issues involved in the design 
of online environments . She believes Web designers need to 
maw from many disciplines, including gmphic design , media 
studies, and cognitive psychology. 

"A new generation of ' interactive designers ' will need to be 
well versed in audience analysis , document and message 
design, and usability testing, ., Duin confirms . 

"We need designers who can rethink the processes of com
munication, exploiting the capacity of the digital environment 
to be more responsive to human needs ," agrees Janet Murray, a 
senior research assistant at MIT and author of Hamlet on the 
Holodeck: The Future of Narrative in Cyberspace. 

This is not to say that Web designers should not be techni
cally trained. Of comse, they should. But Web design has 
evolved to include a new set of responsibilities that cannot be 
fulfilled by a pmely technical approach. The problem is that 
considerate design is not intuitive to HTML and other Web 
design tools. 

But until changes are made on the technical side of Web 
design tools , Web designers need an awareness of the problems 
impaired Internet users fa ce and the techniques to successfully 
overcome the deficiencies of the Internet. 

Accordjng to Julie Sweitzer, director of equal opportunity 
and affirmative action at the University of Minnesota, her office 
is working closely with Information Technology and Disability 
Services to create comprehensive guidelines for Web pages and 
software used by the University. 

"We know that planning ahead is simpler and more effective 
than retrofitting-and the right thing to do ," says Sweitzer. 
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T H E B U T T 0 N 
by chad greene 

Receive the Holy Spirit. 
If you forgive men 's sins, 
They are forgiven them; 
If you hold them bound, 
They are bound. 
-John 20:19-23 

H
is eyes opened to a darkness 
deeper and more absolute than 
that behind his eyelids. The room 

was painted entirely black and had no 
visible seams, and thus seemed to have 
no boundaries. 

In his mind was a void as complete as 
that which surrounded him. There was 
no recollection of his name, his occupa
tion, his childhood, or indeed his age. He 
might have been a child still, for all he 
knew. Yet he felt that he was a man, and 
that men, of necessity possess such 
things. He knew what a school, a play
ground, a church, a mall, were, but he 
could not say if he had ever been to one. 

Though he was aware of this gaping 
emptiness in his being, he was, curiously, 
not greatly concerned about it. In fact, he 
was amazingly calm. Even the fact that he 
couldn't move did not greatly disturb 
him. But that was not strictly true. He 
found that his right hand was free, his 
otherwise all-encompassing paralysis 
ending at the wrist. 

Seeking to explore the boundaries of 
his world, he reached his hand as far as 
possible-this way and that-finding that 
when he fully extended his index finger 
its tip covered a raised circular button. 
Having nothing better to do, he pressed 
down upon it. There was a momentary 
delay, and then a soothing, androgynous 
voice said, simply, "Hello." 

Before he could reply or inquire as to 
why he might be bound in such a manner, 
the voice enlightened him. 

"You have volunteered to serve as an 
impartial court of last appeals for a con
demned killer," the voice explained. "To 
render you as impartial as possible, we 
have removed any memories of previous 
experiences which may have colored 
your judgment." 

"If you so decide ," the voice contin
ued, "you will be this criminal's execu
tioner, but it is also within your power to 
grant life. The person may walk out of 
this facility with no recollection of the 
crime, or indeed the person's previous 
life. The person will be given a job suit
able to their particular abilities. In time, 
the person will become, once again, a 
productive member of society, with 
friends and loved ones. This has never, in 
a thousa11d cases , failed to come to pass. 
You need not fear that you are releasing a 
wolf amongst sheep. This person will 
never kill again." 

"There is no reason to doubt the guilt 
of this person. The conviction was not 
based on circumstantial evidence, but a 
freely given confession supported by 
irrefutable proof. The condemned 
expresses profound grief over the act, 
which was committed in the heat of pas
sion, and was in no way premeditated. 
The condemned realizes the act of killing 
another human is wrong, and feels no 
satisfaction over the death of his vic
tim, only remorse." 

"You are charged with determining 
this person's fate. There is no further 
appeal. When you have reached your 
verdict, press the button again." 

His world was once again silence 
and tranquility. Free from memories 
and prejudices, he was left to struggle 
with what he knew of morality, of right 
a11d vvrong. The decision was not a 
quick one or an easy one. As is proper 
with matters of life and death, it was 
slow and painful. 

In his mind, it can1e down to three 
questions which he asked himself 
repeatedly. Do you believe in the sanc
tity of human life? Do you believe that 
people can cha11ge? Do you believe in 
forgiveness? 

When at last he had answered these 
questions in a manner satisfactory to 
himself, he pressed the button. 

"What say you?" the voice answered. 
"Life-or death?" 

He found that he could speak, 

although until this point he had not tried 
to. 

"Life." It was said with the strength of 
conviction and a conscience at peace 
with itself. 

"Very well ," replied the ca1·efully mod
ulated voice. There was silence. 

Slowly, so as not to hurt his eyes, the 
room became lit. Gradually, in subtle 
increments , he found that he could move, 
and eventually stand. 

He walked through a door which had 
appeared where none had been evident 
before, and down a lighted hallway that 
led him out of the facility and back into 
the fo ld of society, secure in the knowl
edge that justice had been served. 

Meanwhile, in a room only scant feet 
from the one he had just vacated, a 
woman sat in 811 identical condition. She 
had awakened and pressed the button. 
The voice had told her much the san1e 
thing as it had told him, except in the par-

continued on page 9 
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MORTAl S I N S 
by maija meneks 

Interdepartmental Memo: 
Ten·an Unified Churches, Inc. 
To: Clay Reese 
Maintenance Chief, Rome 
From: Tony Bernie, 
Complaints Department, Rome 

Clay Reese: 
There seems to be a major problem brew
ing in New York City. In the last eight 
hour shift, the complaints department 
has fielded over 2,000 calls from Faithful 
concerning the condition of the thirty 
Central Park Absolution-o-matics; in 
addition , the Electronic Holy Father is on 
the fr itz as well. Both types of machines 
are still working, but here is a list of the 
most common complaints: 

(1) A-matics have begun to give penitence 
over sins that were cons idered non
applicable and subsequently abolished 
during the board meetings of 2053; fur
thermore , the A-matics are ignoring the 
New Sins adop ted in place of tl1e old. 

(2) The Holy Father has diverted from 
"Brimstone and Fire" sermons to "Love 
and Brotherhood". 
(3) Neither type of machine are accep ting 
payment for their services. 

Needless to say, tl1e last complaint is 
most distressing for the Accounting 
department. 

Departmental Memo: 
Ten·an Unified Churches, Inc. 
To: Hillary Smith-Lee 
Maintenance Head, New York City 
From: Clay Reese 
Maintenance Chief, Rome 

Hillary: 
Long time no see! I hope one of these 
clays you'll forgive me for that little "inci
dent" at the departmental retreat three 
years ago , but until then, I guess I can 
only wait. Before you delete this message, 
you should know that there is actual busi
ness to attend. 

Complaints department says your Central 

Park A-ma tics and Holy Father are 
messed up. The former have reverted to 
pre-2053 format, from the sound of it; and 
the latter is giving the wrong sermon 
type. To top it off, neither is charging 
money! And you know how twitchy such 
types of problems make tl1e Accow1ting 
department. Pure evil , tl1e lot of them. 

In my opinion, I tl1ink some hot-stuff 
teenager hacked his way into the pro
grrumning. Check it out , eh? Thanks. 

Service Request: 
Terran Unified Churches, Inc. 
Date: April 23 , 2075 
Model(s): 

30 Class-D Absolution-o-matics , see 
attachment for serial numbers 

1 Electronic Holy Father, "Brimstone" 
programming, see attachment for serial 
number 
Location: Central Park, New York City, 
New York, Reformed United States of 
America, Eartl1 
Problem: Possible faulty program/soft
ware 
Response: Determine cause of malfunc
tion and fix , if possible. If not possible, 
shut down and replace. 
Technician Dispatched: Teri Anders, 
General Technician , Level I 
Authorization: Hillary Smith-Lee 

Intradepartmental Memo: 
Terran Unified Churches, Inc. 
To: Hillary Smith-Lee 
From: Teri Anders 

Boss: 
I swear I tried my best, but I don't know 
what is wrong with those machines. Of 
course, the Central Park Faithful didn't 
help , stopping my work every five min
utes to either ask when everything would 
be fixed, or trying to push money on me 
to absolve sins or give some damning 
speech. Tha.Ilk goodness I'm not one of 
the converted Faithful. 

As far as those machines are concerned, I 
literally took one apart after diagnostic 
programs showed nothing wrong with the 

software. Zip. All looks normal; no signs 
of tampering. A few test questions on sui
cide, homosexuality, the basics, returned 
pre-2053 penitence, even though such 
backward thinking has been dropped. 
The Holy Father, same story. No one 
wants to hear peace and love now a-days; 
at leas t, I don't. 

The really bad news is that I couldn't 
turn them off. Don't know how, but even 
disconnecting them from the power 
source did not work. So I plastered them 
with "Out of Order" signs and directions 
on how to get to the next neares t bank of 
A-matics and Fathers. Any suggestions? 

Departmental Memo: 
Terran Unified Churches, Inc. 
To: Clay Reese 
Maintenance Chief, Rome 
From: Hillary Smitl1-Lee: 
Maintenance Head , New York City 

Clay: 
I will never forgive you. Now that that's 
out of the way ... 

I've had my top technicians, including 
myself, working on this problem, but I'm 
afraid it's going to hit crisis level pretty 
soon. At first when we couldn't find any 
problem with the machines and we 
couldn't turn tl1em off, we tried to install 
a second bank of A-matics. These rep lace
ments became corrupted in less tl1an a 

continued on page 17 

Second Place 
Science Fiction Contest 

MinnesotaTechnolog • Spring 1999 • 7 



DULCINEA 
by chad greene 

T
he doctor sat hunched over his 
workbench. It seemed to him he 
had spent the last twenty years in 

that position, soldering countless wires, 
writing endless lines of programming, 
sketching whimsically, forever dreaming. 
Sometimes dreaming with his eyes open, 
other times with them closed, always try
ing to bind his dream to reality with a 
tangle of wires and a sheaf of program
ming. 

After a moment's thought, he leaned 
forward and typed a few lines that he 
hoped would finish the main program 
once and for all. Though he had done this 
countless times before , he still felt a 
tremendous excitement as he typed in the 
command that would run the program, 
hoping against hope that some unknown 
factor would fall into place this time , as it 
had not so many times before. 

With each passing second, he grew 
more and more sure that this would be 
the time. No message appeared to report 
that an error in syntax had rendered the 
whole massive program useless. His heart 
threatened to beat out of his chest as the 
hands of the clock inched along their 
worn circular path with a slowness that 
threatened to drive the doctor insane. 
The san1e words kept echoing in his head, 
the words of derision heaped upon him 
by his former colleagues over the years. 

"Crazy." 
"He's lost his grip on reality." 
"What a tremendous waste of talent!" 
Was he insane? Would insanity be 

such a bad thing? The doctor's greatest 
hero was a madman, and like that noble 
soul, he'd continue to strive toward his 
goal in a world that seemed unbelievably 
hostile to him and his impossible dream. 

Then, after fourteen mind-wracking 
minutes , the computer beeped, indicating 
it had downloaded the entire program. 
With trembling hands, the doctor reached 
for a cleverly concealed switch. As he 
applied the necessary pressure, he felt as 
if his heart would burst, and when the 
eyelids of the face he had so lovingly 
crafted opened, it did. 

* * * 
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She opened her eyes for the very first 
time, strangely glowing blue eyes that 
saw the world in much the same way as 
you and I. The first thing she focused on 
was a man dying, a rather traumatic 
image for a human infant, but it didn't 
phase her at all. Her eyes were drawn by 
his frantic movements , and a search 
instantly began in her memory banks for 
an explanation of what she was seeing. 

A human male. Approximately fifty 
years of age. Undergoing a cardiac arrest. 
A set of relevant rescue instructions pre
sented themselves to her as the human's 
convulsions ceased. She approached to 
app ly cardiopulmonary resuscitation. 
She knelt next to the still body, lowered 
her synthetic lips to his real ones, and 
executed the procedure to breathe life 
back into this being. Nothing happened. 
She could not breathe. 

* * * 

Due to a lack of proper rescue equipment, 
drugs, and a pair of functional lungs , the 
man died. She noted that situation and 
the conditions that caused it for future 
reference. 

In the absence of any other instruc
tions, she set about to executing 
Subroutine lA, which called for an 
assessment of her immediate surround
ings. She was in an enclosed space, a 
"room," most likely in a structure known 
as a "house." By a sllll1Il1ary examination 
of the apparatus surrounding her and 
subsequent comparison to items on file in 
her memory banks, she determined that 
this room was used as a "laboratory," a 
place where "experiments" were conduct
ed. 

Her lack of a set of conventional lungs 
suggested that she was one of these exper
iments, possibly an automaton or "robot," 
judging from the computer and electron
ics paraphernalia present. However, this 
was merely a hypothesis. It seemed that 
she had been provided w ith a wealth of 
information on everything except herself. 

Why was this? Was she unfinished? 
Was sl1e impeifect? 

Continued investigation of the labora-

tory proved unfruitful. Another subrou
tine identified a "staircase," and the 
appropriate procedure for utilizing it was 
carried out. Emerging from the stairway, 
she entered a room which memory files 
found to be analogous to a "kitchen," the 
site of "food preparation" in most human 
domiciles . A thorough examination of the 
contents of the "cupboards" yielded the 
ingredients of a "balanced diet." Such a 
diet was designed to lower cholesterol 
intake and indicated a "health conscious" 
individual. 

Did she "eat?" Her files indicated this 
was essential to human existence. Was it 
a necessity for her? 

There was a pair of "running shoes" on 
the floor next to a door leading "outside." 
She would use that door once she fin
ished examining the "inside" of this 
"hon1e." 

The next room she can1e upon was the 
"bedroom," a place where humans "slept" 
for approximately 8 to 10 hours a day. 

Did she require rest? 
This room was sparsely furnished, 

containing only bed, dresser, desk, and 
chair. Scattered at irregular intervals were 
"magazines ," periodical publications, 
most of the titles including the words 
"computer science" and "robotics," thus 
reinforcing her theory on her own origin. 
There were also two larger volumes , 
"books." One was a copy of the Bible, a 
religious text , the other was Don Quixote, 
a novel of some literary importance 
according to her relevant data files. 

On top of the dresser were a wallet and 
some financial documents. Identification 

continued on page 18 
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BUTTON 
continued from page 6 

ticulars of the crime, which vvas coldly 
premeditated, exceedingly brutal , and 
from which the killer had derived a great 
deal of sati sfaction. There was no 
remorse. 

"When you have reached your verdict, 
press the button again." 

There was no hesitation ; no grea t 
debate. To be charged with th e fa te of a 
human life ! To take that li fe! Surely, there 
was only one choice to be made. 

"What say you? Li fe- or death?" 
The woman pressed the button con

vulsively, repeatedly. 
"Death!" The woman ras ped with 

finality, with. a sense of power-and joy. 
"Very well-and may God have mercy 

on your soul. " 
A deadly curren t surged into her fin

ger still spasmodically pressing the but
ton and still ed her heart. Justice served. 

Engineers & Technicians 
MICROVENA is a manufacturer of innovative 
medical products . Since its founding in 1989, 
MICROVENA has established itself as a leader 
in the design, development and marketing of 
highly-specialized interventional devices for 
use in small vessel applications. Established 
through a joint venture with Phillips-Origen, the 
company functions as an independent 
subsidiary. 

MICROVENA's professional commitment is 
simple yet far-reaching: to maintain a loyalty to 
interventional procedures that have a direct 
clinical impact on patient care and quality oflife. 

MICROVENA offers competitive starting 
salaries, a full benefits package including 
medical, dental , life, profit sharing, full 
tuition reimbursement and more as well as a 
casual work environment. Qualified 
candidates should send their resumes 
including salary requirements to: 

MICROVENA Corporation 
Human Resources 
1861 Buerkle Rd 

White Bear Lake, MN 55110 
or 

Send e-mail to mconnaughty@microvena .com 
Attn: Maureen Connaughty. 

Sci-Fiin 
by 
margaret hamilton 

t h e 

Twin Cities 
THE TWIN CITIES have long proved fertile ground for science fiction on a wide 
range of themes, from old-fashioned magic to avant-garde technology. One 
local writing group- currently composed of Lois McMaster Bujold (Young Miles, 
Cordelia's Honor), Peg Kerr (The Wild Swans, Emerald House Rising), Elise 
Mathessen, and Pat Wrede (Dealing with Dragons)- is a perfect example. 

Although they recently took a hiatus while Wrede (contractually bound to 
confidentiality) completed the young adult novelization of Star Wars: The 
Phantom Menace, the group has met regularly for years. Members provide 
advance copies of works for written comments and also receive verbal feedback 
(up to six hours) over food and drink. 

Kerr considers 
their mentoring a 
"wonderful gift . . . a 
chain of giving. You've 
been helped, so you 
go out and help oth
ers." She admits, "I 
don't think I could 
have written novels if 
not in a group. They 
helped me through 
the process." As well 
as "sheer encourage
ment," her peers 

Left to right: Patricia Wrede, Peg Kerr, Elise Mattesen, Lois 

McMaster Bujold 

offered her technical advice and helped her feel "less lonely, less isolated." "I 
wanted to read it at a meeting," she notes, "so I'd finish it." 

A former Technolog science fiction contest judge, Kerr also had a short story 
"Analog Anniversary" published in 1991 as an "Editor's Choice." She advises 
writers interested in joining a group to look for one in which members market 
their fiction, so they can learn about that part of the process, and to make sure 
the group, which will require loyalty and work, is a good fit. 

Writers should, above all, keep writing. "There are hundreds of talented writ
ers," Kerr says. "It's amazing how much talent there is out there to burn . What's 
rare is persistence ... 'Well, I just kind of gave up.' That's what's common." 

[HOBTONl 
DESIGNERS/MANUFACTURERS OF VEHICLE COOLING SYSTEMS 

YOUR FUTURE BEGINS HERE! 

Locations in Minneapolis, MN, Britton, SD and the World. 
To explore career opportunities call 612/331 -5931 

Visit our website at www.hortoninc.com 
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l I T T l E N E U T R A l 0 N E 
by jeremy paschke 

Neutrino research has Minnesota roots. 
' ' T he immeasurable of today," J. 

J. Thomson once described 
subatomic particles," may be 

the measurable of tomorrow." 
Ultimately, Thompson proved himself 

correct with his own discovery of the 
electron, an event that brought dramatic 
closure to the nineteenth century. 

Today, in the final months of the twen
tieth century, physicists are busy trying to 
measure the neutrino, another particle 
once considered immeasurable. Teams of 
physicists from Japan, Italy, and 
Minnesota-including University of 
Minnesota professors Earl Peterson, Keith 
Ruddick, and Ken Heller, from the School 
of Physics and Astronomy- are vying 
with each other for first honors in unlock
ing the mysteries of what Ruddick calls 
"the sexy particle of the nineties." 

The concept of a neutrino elates back 
to the early 1930s and the subject of beta 
decay, a nuclear process that occurs when 
a neutmn decays into a proton and an 
electron. Confusion arose when experi 
menters observed that momentum was 
not conserved between the proton and 
the electron during beta decay. According 
to the laws of conservation of momen
tum, the net momentum before a collision 
must be equal to that after the collision. 
In terms of decay, a particle cannot decay 
into a single particle lighter than itself. 
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Wolfgang Pauli firmly believed that 
this law could not be violated under any 
circumstances, so he postulated that-in 
the process of beta decay-an impercepti
bly light particle was emitted along with 
the electron and the proton. This particle 
carried away some momentum and, thus, 
explained the momentum imbalance . 

In 1934, Enrico Fermi constructed a 
new theory of beta decay that integrated 
Pauli's light-weight particle. Fermi affec
tionately called the particle "neutrino," 
Italian for "little neutral one." 

Theoreticians used neutrinos to save 
their concepts, but experimental physi
cists remained skeptic and demanded 
evidence that neutrinos really existed. 
Pauli himself regretted his postulation 
because he believed the neutrino would 
never be detected experimentally. More 
than two decades passed before Freel 
Reines and Clyde Cowan, two physicists 
working at Los Alamos Laboratory, exper
imentally detected the neutrino. Reines' 
and Cowan's research began in 1951 , and 
was initially titled Project Poltergeist, 
owing to the neutrino's elusive nature. In 
1956, with their research relocated near 
the Savannah River Nuclear Reactor, 
Reines and Cowan finally obtained con
clusive evidence of neutrinos. Asked to 
comment on the particle he spent six 
years chasing, Reines described it as "the 

most tiny quanti
ty of reality ever 
imagined by a 
human being." 

After Reines 
and Cowan's 
research , the 
scale of neutrino 
experiments 
grew with gigan-
tic strides. 
Today, many 
university scien
tists take their 
research plans to 
government 
operated labora-

tories, such as Fermilab, a particle collicl
er located 80 kilometers west of Chicago, 
or CERN in Switzerland. 

The University of Minnesota's neutri
no experiments take place at the Soudan 
Underground Research Site, a laboratory 
leased by the University from the state of 
Minnesota. Built in 1986, the primary 
goal of the Soudan laboratory was to 
detect signs of proton decay. Experiments 
are conducted 690 meters underground to 
shield out cosmic rays. Currently, the 
detector Soudan 2 is being revamped to 
capture neutrinos and a second detector 
is being installed for similar neutrino 
research. In 2004, Fermilab will send a 
high-energy beam of neutrinos northward 
through the Earth to the detectors at the 
Soudan laboratory. 

The project is enormous, and repre
sentatives from Stanford , the California 
Institute of Technology, Oxford 
University, the University of Sussex, and 
the Institute of Theoretical and 
Experimental Physics in Moscow will 
contribute. Along with Peterson , 
Ruddick, and Heller, Hans Courant, and 
Marvin Marshack from the University of 
Minnesota are also leading the research. 

* * * 

The theory that lies at the core of elemen
tary particle physics is called the 
Standard Model, under which neutrinos 
can assume three different varieties, or 
"flavor states"-the electron neutrino, the 
muon neutrino , and the tau neutrino. The 
Standard Model seems to favor threes 
because quarks-the particles that make 
up protons and neutrons-are also found 
in threes. However, Peterson points out , 
the Standard Model does not address 
mass or particle oscillation. 

One source of neutrinos is cosmic rays 
and cosmic-ray interactions with the 
atmosphere. Cosmic rays are swiftly mov
ing particles-mainly protons-that 
relentlessly bombard the upper atmos
phere, but do so with erratic energies. 



When a cosmic ray interacts with an 
atmospheric atom, a pion particle is pro
duced. The pion then decays into a muon 
and a muon neutrino. The muon then 
decays into another muon neutrino and 
an electron neutrino, with the net result 
being two muon neutrinos for every one 
electron neutrino. 

"We expect to find a ratio of two to 
one," says Peterson. "But what we do find 
is wildly different." 

To explain the divergence between 
theory and experiment, physicists 
hypothesize that neutrinos can oscillate. 

Oscillation occurs when a particle 
changes from one "flavor" to another. In 
the case of cosmic ray interactions with 
the atmosphere , perhaps some muon neu
trinos oscillated into electron neutrinos 
as the neutrinos traveled from the upper 
atmosphere to the Earth. 

While this hypothesis might be true, 
Peterson explains , studying cosmic rays 
will never provide the answer because 
cosmic rays come from unknown sources 
and have unpredictable energies. 

"Watching cosmic rays is kind of like 
bird watching," Peterson says. "What you 
see is what you see." 

But, using cosmic rays is not a system
atic and reproducible way to learn about 
neutrino oscillation. "We want a con
trolled source," Peterson continues , 
"where we know the energy of the incom
ing beam. This is precisely the reason for 
the Fermilab to Soudan connection." 

The concept of neutrino oscillation is 
strange indeed. 

"A single neutrino is actually a quan
tum mechanical mixture of two other 
types," Ruddick says. In other words, two 
flavor states can simultaneously exist in 
the same neutrino. As a result, the neutri
no has some probability of being detected 
in one flavor state and some probability 
of being detected in another flavor state. 
When a neutrino is found in one flavor 
state, it most likely had a greater proba
bility of being that flavor state than the 
other. 

The probabilities of a moving neutrino 
being found in one of two flavor states 
change because neutrinos are so small 
they can act like waves. The wave I parti
cle duality of matter is not an alien con
cept in modern physics. Light, for exam
ple, demonstrates both wave and particle 
characteristics , as do electrons. 

According to Ruddick, both fl avors of 
n eu trinos exist side-by-side as two 
waves. Each neutrino flavor has a distinct 
frequency to its wave, and the two waves 
will overlap as they travel through space. 
Sometimes the waves will be in phase 
(constructive interference). and some
times they will be out of phase (destruc
tive interference). Oscillation occurs , 
Ruddick explains , as the waves move in 
and out of phase. 

To prove this hypothesis, physicists 
need to count a significant number of 
neutrinos at two distinct points along the 
neutrinos' path, a task much easier said 
than done because the neutrino is the 
smallest particle known to physicists . 

"Neutrino experiments are about the 
hardest sorts of experiments you can pos
sibly think of doing," Ruddick says. 

Rising to confront the challenge are 
over a hundred scientists , collaborating 
on what is known as the Main Injector 
Neutrino Oscillation Search (MINOS) 
project. In scientific circles, MINOS is 
momentous because the physics it will 
unveil move beyond the Standard Model. 

The overall p lan is simple. Create a 
beam of neutrinos at Fermilab, then send 
it 730 kilometers through the Earth to the 
underground detector at the Soudan labo
ratory. Neutrinos do not need an excavat
ed tunnel ; they bore straight through the 
Earth, 7 kilometers deep at points below 
Madison, Wisconsin. 

Experimenters will measure the ratio 
of muon to electron neutrinos at 
Fermilab , and will measure the same 
ratio at Soudan laboratory. If the ratio 
changes , then the experimenters will 
have proof that neutrinos oscillate from 
one flavor to another. In addition, since 
only massive particles can oscillate , evi
dence of oscillation will also confirm that 
neutrinos have a mass. 

To observe neutrinos , they must inter
act with other particles. Just as we cannot 
see the wind, but are aware of it from the 
rustle of leaves and the swaying of flow
ers , so too must scientists rely on extra
neous clues to detect neutrinos. 

When a neutrino collides with an 
atom, it may chance to strike the nucleus. 
If scientists are truly lucky, a reverse beta 
decay will occur where the neutrino 
strikes a proton and yields a neutron and 
a positron. Both the neutron and positron 
can be detected with scintillation fibers-

long, flex ible plas ti c stran ds with a 
unique chemical composition. When a 
high-energy particle traverses the fiber, a 
fraction of the particle's energy is pilfered 
away by the fiber's chemicals, resulting in 
a blue flash of light. Trapped within the 
fiber because of total internal reflection , 
the blue light bounces back and forth 
tmtil it reaches one end, where a photo
detector reads the light's timing and 
intensity. Neutrinos can be caught, but 
only by their coattails. 

"It's remarkable when you think about 
it," muses Ruddick. "By chucking a few 
bits of plastic together you are asking 
deep questions about the universe." 

Galileo might have thought along sim
ilar lines after he pieced together glass 
lenses and discovered the moons of 
Jupiter. However, the machinery behind 
MINOS reveals that there is much more 
involved than just a few bits of plastic. 

Noting the irony of huge detectors 
built for minuscule particles, Ruddick 
says that the MINOS detector "is one of 
the biggest detectors ever built." Each 
layer of scintillating fibers will be fol
lowed by a layer of inch-thick iron
resulting in 600 layers all together. The 
completed detector will loom eight 
meters high and stretch out for one mile. 
If Fermilab plays the pitcher in this gan1e 
of high-energy physics , then the MINOS 
detector will wear a catcher's glove mea
suring one mile across and positioned half 

continued on page 15 

Laid side-by-side, scintillating fibers provide 

researchers with a grid to determine the 

exact location of an incident particle. The 

final detector will have over 600 layers of 

these fibers flanked by iron sheets. 
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WHAT I s T H E MATTER ? 
by elizabeth pierce 

Researchers in the School of Physics and Astronomy try to determine the com
position of the Universe. 

A
s much as science has advanced 
in the past few centuries , we still 
have much to learn about the way 

our Universe works. Several researchers 
in the School of Physics and Astronomy 
are tackling one of the biggest problems 
of all. 

Because the gravity exuded by the 
mass of visible objects in the Universe 
does not completely explain the motions 
of galaxies and other astronomical bod
ies , scientists theorize that there must be 
another kind of matter in a form we can
not detect using current methods. Called 
"dark matter," this matter is believed to 
make up roughly 80% of the mass of the 
Universe. 

The fact that scientists cannot posi
tively identify so much of the Universe 
leaves some researchers uneasy. 

"It's embarrassing to admit in class ," 

says Evan Skillman, an astronomy profes
sor at the University of Minnesota. "If 
anyone discovers [dark matter], there will 
be a huge sigh of relief." 

Several theories attempt to explain 
what makes up the mass of dark matter. 
Among the candidates: white dwarf stars, 
neutrinos, weakly interacting massive 
particles (WIMPs) , and various other 
exotic particles. There are also sugges
tions that clark matter does not exist. 
Some scientists argue that we simply do 
not understand gravity, so what appears 
to be discrepancies in the motion of mat
ter located in the outer parts of galaxies 
may be the unknown effects of gravity. 

Modified Newtonian Dynamics , an 
alternative to Newton's gravitational the
ory, sugges ts that as you get farther from 
the center of a mass, gravity gets weaker 
at a greater rate than regular Newtonian 

Radio measurements of dwarf galaxy NGC 6822 allow researchers to plot the rotational veloc

ity points in the galaxy against their radius from the galaxy's center. 
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laws predict. The theory, which works 
well for galaxies and clusters , breaks 
clown when app lied to dwarf galaxies. 

An observational astronomer, 
Skillman focuses on dwarf galaxies and is 
currently studying a nearby dwarf galaxy 
nan1ecl NGC 6822, which is approximate
ly 1.63 million light years away from 
Earth, close by astronomical standards. 

Using radio measurements taken by 
the Very Large Array in New Mexico, 
Skillman has accurate measurements of 
the galaxy's rotation. When the rotational 
velocity of points in the galaxy are plot
ted against their radius from its center, 
there is no evidence supporting the theo
ry of Modified Newtonian Dynamics. 
That is , the detectable mass in the galaxy 
is not enough to account for its movement 
and rotation. 

"Something has to be there," agrees 
Heidi Brandenburg, a research assis tant 
on the project and an undergraduate 
physics, astrophysics and computer sci
ence major. 

That "something," scientists believe, 
is dark matter. 

Shaul Hanany, an observational cos
mologist, calls the search for dark matter 
"the most important scientific goal for 
astrophysics for this decade." 

Hanany's research is much different 
than Skillman's. Using balloons which 
rise to an altitude of 120,000 feet and 
carry a payload of scientific instruments , 
Hanany studies cosmic microwave back
ground radiation, radiation which was 
released when the Universe was much 
younger. 

"It is the glow from the ashes of the Big 
Bang," Hanany explains. 

continued on page 16 
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A S T A R I S B 0 R N 
by nathan whalen 

Dwarf galaxies give researchers clues into the formation of stars . .. and, ulti
mately, the Universe. 

A
fter delays resulting from 
mechanical problems with the 
Hubble Space Telescope, 

researchers continued their examination 
of dwarf galaxies in an effort to expand 
their understanding of the formation of 
stars. 

Evan Skillman, an astronomy profes
sor at the University of Minnesota , was 
recently granted access to the Hubble 
Telescope. In an effort to fill gaps in pre
vious research , Skillman is using the tele
scope to gather more information on the 
Sextans A dwarf galaxy. 

The delay in research occurred when 
an infrared camera on the Hubble 
Telescope was found to be defective. 
Usually, the infrared can1era lasts three 
years. But a coolant leak would render 
the camera useless in about a year, so 
researcb.P.rs who needed the can1era were 
given priority to use the telescope. 
Because Skillman's research does not 
depend on the use of the camera, he was 
denied access to the telescope until last 
April. 

In June 1997 , Skillman used the 
Hubble Telescope to observe the Sextans 
A, the Leo A, the Pegasus DIG, and the 
GRB dwarf galaxies. The results of those 
observations, which were presented in a 
paper in September 1998, showed that 
the Sextans A dwarf galaxy went through 
a period of intense star formation about 
300 million years ago. Furthermore, these 
"younger" stars could be easily distin
guished from older, helium-burning stars, 
which can be up to tens of billions of 
years old. 

"We didn't expect to see those two 
populations distinguish themselves like 
that," Skillman said. 

Data collected from the GRB dwarf 
galaxy suggested that star formation 

occurred in one region of that galaxy, 
moved to a different region , and then 
moved back to a region that has had pre
vious star formation. 

"It looks like gas clouds are more 
robust and not easily destroyed," 
Skillman said. 

Data collected from the Pegasus DIG 
and Leo A dwarf galaxies showed lower 
occurrences of star formation . According 
to Skillman, because of the low occur
rences of recent star formation, a pattern 
of movement in these galaxies could not 
be seen. 

Last April , when Skillman was again 
allowed access to the Hubble Telescope, 
he collected more data on the Sextans A 
dwarf galaxy. The goal of these new 
observations and the ones to be conduct
ed in August is to get images of the 
faintest stars possible. 

"This is like opening up the shutter on 
a camera for a longer period of time," 
explains Skillman. That is, the longer the 
shutter is open on a camera, the more 
information will 
be on a photo. 

The same 
concept is true 
with the Hubble 
Te lescope; the ' 
more time the 
telescope spends 
observing a star, 
the more 
detailed the 

.. 
I ' 

• . ' • • 
images will be. 
For example, in 
August, the 
Hubble 
Telescope will 
look at the 
Sextans A dwarf 

' 0 "'· 
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. ' . .. 

making twenty-five orbits around Earth. 
The goal for researchers is to extract 

more information from faint stars. One 
problem with photographing faint stars, 
however, is that the images blur so much 
that between twenty-five and fifty per
cent of the stars will not appear in the 
photograph . When this happens, 
researchers cannot get an accurate census 
of younger and older stars. According to 
Skillman, the number of older stars in a 
galaxy helps determine the age of that 
galaxy. 

When Skillman is again allowed 
access to the Hubble Telescope in August, 
he will also get a series of observations of 
IC 1613, a local dwarf galaxy which is 
closer and larger than Sextans A. 
Skillman hopes that he will be able to 
determine the age of dwarf galaxy IC 
1613. 

continued on page 17 
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ga laxy while A view of dwarf galaxy Sextans A from the Hubble Space Telescope. 
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I T PROFILES 

EVAN SKILLMAN has been an astronomy professor 
at the University of Minnesota since Fall 1989. His primary 
focus is on dwarf galaxies, but branches out into other areas 
because they are useful in the study of the dwarf galaxies. 

Skillman became interested in astrophysics when he t ook 
the course in his senior year at Cornell. 

"The professor told us to find an area of interest, read 
about it, and report back in a few weeks. I found that the jour
nal articles were written in English and that I could actually 
understand them. The keyword was 'empowerment."' 

He earned a Ph .D. in astronomy from the University of 
Washington in 1984. Today, he is a professor and the Director 
of Graduate Students in the Department of Physics. His 

SHAUL HANANY has been at the University of 
Minnesota for five months, focusing on cosmology and 
physics of the early universe. 

"This is an important area of research," Hanany says. "It 
tells us a lot about physics." 

Although interested in many areas of science, Hanany 
chose cosmology because he liked "big things." 

"[Cosmology] has the potential to have impact on our 
state of knowledge about the universe and ourselves," 
explains Hanany. 

He earned a Ph.D. from Columbia University in 1993. Today, 
he is an assistant professor of observational cosmology and 
studies cosmic microwave background radiation using bal
loons and satellites. Currently, he is working on a project 
called Planck Surveyor, a satellite mission to study cosmic 
background radiation which will be launched in 2007 in part
nership with the European Space Agency. 

Hanany lives in the area with his wife, Niza, a science and 
education graphic designer. 

Explore your career options. 

Gain experience before graduation. 

Begin your job search . 

enthusiasm has not died away. 
"I love to teach," he says. "I love it 
when students surprise me by find
ing a better way of looking at 
things." 
He also continues to encourage his 
st udents. "Most students don't 
think they're ready to contribute to 

the field, but they really are." 
Skillman lives in Eagan with his wife, Kim, an astronomy 

professor at Macalester College, and their 15-month old 
daughter, Clare. 

KEITH OLIVE has been a pro
fessor of theoretical high-energy 
physics at the University of 
Minnesota since 1985. His research 
is in the area of particle physics and 
cosmology, with his main focus on 
the particle composition of dark 
matter. 

"I studied math and physics in college and decided that 
physics was safer as far as long-term job opportunities," 
explains Olive. However, it was by chance that he got into 
cosmology. 

When Olive was a graduate student at the University of 
Chicago, a professor studying cosmology was looking for a 
student to help. Olive's interest in relativity led him to the job. 

He earned a Ph.D. in physics from the University of 
Chicago in 1981. Today, he develops theories to predict parti
cles and their properties, and interprets the results of obser
vational cosmologists. 

Olive lives in the area with his wife and two children. 

IT Career Ser11ices 
Monday-Thursday 8:00a.m.- 5:00p.m. 

Friday 8:00 a.m. - 4:30 p.m. 

50 Lind Hall • (phone) 612-624-4090 • (fax) 612-626-0261 • (e-mail) itcs@tc.umn.edu • http:/ /www.technology.umn.edu/career 
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NEUTRINOS 
continued from page 11 

a mile below the Earth's surface. Once the 
detector is in place, it cannot be retrieved. 
It must work correctly the first time. 

* * * 

Capturing neutrinos is not cheap. The 
project's budget, provided mainly by the 
U.S . Department of Energy, exceeds $135 

million dollars . Such a hefty sum, critics 
argue, could be invested in other projects. 
High-energy physics faces a growing list 
of financial concerns. Because no one 
wants potential knowledge about the 
Universe to go undiscovered because of 
costs , for the moment, knowledge takes 
precedence over spending. 

"Neutrinos are crucial for solving the 
big puzzles," argues Ruddick. 

Understanding neutrinos may answer 
deeply profound questions that have 
remained unanswered so far-How was 
the Universe formed? What is the 
Universe's ultimate fate? Will matter 
endure forever, or will it decay in to pure 
energy? 

Besides , Ruddick adds , "there are so 
many neutrinos the Universe, they have 
got to be important." 

Looking at some numbers may help 
fathom the abw1dance of neutrinos. On 
Earth, roughly 40 billion neutrinos pass 
through an area the size of a penny every 
second. In the time it takes to read this 
paragraph, trillions of neutrinos will pen
etrate this very page. Most of these neu
trinos come from the sun, where intense 
nuclear reactions are constantly occur
ring. 

Other sources of neutrinos include 
nuclear power reactors, and the Earth's 
natural radioactive processes. A surpris
ing somce of neutrinos are people. The 
human body contains roughly 20 mil
ligrams of potassium 40 , an isotope that 
undergoes beta decay and emits neutri
nos. Without even knowing it, you emit 
close to 340 million neutrinos each day. 

Theorists estimate that the neutrino 
density in the Universe is 330 neutrinos 
for every cubic centimeter. The predicted 
mass of an electron neutrino lies between 
8 and 10 electron volts, an incredibly 
minute quantity. An electron is a hun
dred thousand times heavier than its neu-

trino. 
Mass is measured in terms of electron 

volts , or energy, because in relativity, 
where E = mc2, the mass of a particle 
depends upon its energy. Although such 
figures are incomprehensibly small, com
bining a small mass with the abundance 
of neutrinos in the Universe incurs some 
interesting results . If neutrinos have 
mass , then they might account for some 
or all of the dark matter in the Universe . 
(See "What's the Matter?" on page 12.) 

One of the most profound riddles that 
neutrino research might someday solve is 
the ques tion of mass itself. Modern 
physics lacks a grand unifi ed theory, 
mainly because of unanswered questions 
pertaining to mass. The topic of mass lies 
outside the Standard Model. And occur
rences such as gravity-why does mass 
attract other masses?-while easy to 
observe, are difficult to explain. 

"The mystery is mass," says Heller. "It 's 
always been a mystery in physics why the 
neutrino doesn 't have mass. If we could 
either knovv that the neutrino has mass or 
that it is massless, it would help focus 
our thinking on the subject of mass ." 

Philosophically, says Heller, if every 
elementary particle had an equal mass , 
then all matter could be viewed as a col-

lection of tiny bricks. Research , however, 
indicates different masses for the few 
things we call elementary. Even so, know
ing that the neutrino has mass will 
advance physics. 

Heller is enthusiastic . "I think most 
researchers today would bet that the neu
trino has mass," he says . 

Indeed , neutrinos help choreograph 
the dance of our active Universe. 
Increasing our knowledge about them 
may unravel cosmological ques tions that 
have long remained unanswered. And 
researchers like Peterson, Ruddick, and 
Heller hope to perpetuate the advance
ment of human knowledge one neutrino 
at a time. 

COSMIC RAYS (PROTON) 

PION 

ELECTRON 
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These arrows represent the life of a cosmic ray (proton) after it collides with an atmospheric 

atom. The net result of all the decays is a two to one ratio of muon neutrinos to electron 

neutrinos. 
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DARKMATIER 
continued from page 12 

Studying this radiation allows astro
physicists to directly observe the Uni
verse at its earliest observable point in 
time, when it was roughly 1/100,000 of 
its present age. 

Data from the balloon flights are used 
to create detailed graphs of the fluctua
tions in cosmic background radiation. 
The results of the research give Hanany a 
better idea of how much dark matter is 
present and a general idea of what it is 
composed of. 

"It will not tell us exactly what it is," 
says Hanany, "but it w ill tell us whether 
[dark matter] is primarily made up of 
WIMPs or another particle. " 

As an experimentalist , Hanany builds 
his own equipment in order to measure 
the universe. He is currently in Palestine, 
Texas, launching one of his balloon pro-

dark matter. He believes dark matter is 
one stable particle, possibly a vm·iety of 
WIMP called the neutralino , whose prop
erties have already been predicted. 

According to Olive, this mysterious 
particle can either be discovered directly, 
by creating clark matter or similar, more 
easily created, particles in an accelerator, 
or indirectly, by observing their interac
tions with other atoms in neutrino detec
tors like the one being built in a 
Minnesota mine. (See "Little Neutral 
One" on page 10.) 

Olive himself does not work with par
ticle accelerators or detectors. 

"What I do is interpret the results, if 
they get any, and use current experimen
tal results to constra in the theory," he 
says. 

If dark matter particles m·e ever dis
covered , besides relieving some embar
rassment, it will help answer many ques
tions in cosmology. 

"Dark matter is 
an important com
ponent of how 
galaxies form ," 
Skillman says. "We 
will learn how clm·k 
matter collapses to 
form galaxies ." 

Olive and 
Hanany are also 
hoping to learn 
about galaxy forma
tion and the evolu
tion of our uni
verse. 

The observa
tional, experimen
tal and theoretical 
research being con-
ducted at the 
University of 
Minnesota will 

"Rainbow" mapping gives large-scale information about the 
shape of the velocity distribution in a dwarf galaxy. 

help answer one of 
today's greatest sci
entifi c questions: 
What is clark mat
ter? 

jects, and construction of another bal
loon, which will be launched from Sicily 
this summer, is also nearing completion. 

While Skillman and Hanany use 
advanced equipment in their quest for 
clark matter, Keith Olive uses pencil and 
paper. Olive , a theoretica l physicist , 
fo cuses on the particle composition of 
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The truth about clark matter is out 
there, and someday Skillman , Hanany, 
Olive and their colleagues hope to find it. 

mark stewart 

SINCE NOVEMBER 20, a handful of 
computer users have been testing a 
program called SETI@home as part 
of a project to enlist Internet users 
in the search for extraterrestrial 
intelligence (SETI). For almost 40 
years, SETI researchers have point
ed radio telescopes toward the 
skies, looking for a cosmic "hello," 
most likely a clear, consistent signal 
amid interstellar static and terrestri
al interference. 

The SETI@home plan calls for 
data from the 1,000-foot Arecibo 
Observatory in Puerto Rico, the 
world's largest radio telescope, to 
be carved into manageable chunks 
and distributed over the Internet to 
personal computers equipped with 
special software. The software 
works like a screen-saver, waiting 
for idle time on the computer, or 
running in the background continu
ously. On each computer, the 
SETI@home program would ana
lyze its particular downloaded 
chunk of data for the telltale signa
ture of an intentional broadcast. The 
analysis would then be uploaded. 
According to SETI@home, signals 
that are "louder" than known radio
frequency interference (RFI), or 
background noise, and also signals 
that rise and fall in 12 seconds-the 
time the telescope takes to pass 
over a spot in the sky-would be 
flagged for further analysis by 
experts. 

For more information on 
SETI@home,or to download the 
software, visit http://setiathome. 
ssl.berkeley.edu/. 



DWARF GALAXIES 
continued from page 13 

Skillman coordinates this project with 
research ers at the University of 
Wisconsin, Madison, the University of 
Michigan , Ann Arbor, the National 
Optical Astronomy Observatory in 
Tucson, Arizona, and the European 
Southern Observatory in Munich, 
Germany. 

This is a period of transition for 
Skillman as he and his research team are 
bombarded with tremendous amounts of 
information after delays that were out of 
his control. He wants to have results for 
this latest research before the informa
tion that Hubble Tel escope provides 
become part of the public domain-and 
thus can be accessed by other 
researchers-one year after the observa
tions take place. 

In the meantime, Skillman pours over 
collected data in hopes that his research 
will uncover clues to the formation of 
stars and , ultimately, the universe. 

MORTAL SINS 
continued from page 7 

day. Next we tried isolating a single 
machine and testing it in our lab; once 
there, it worked perfectly, of course. 
When returned to the Central Park loca
tion, it reverted to its non-working-cor
rectly state. I swear we have done every
thing but ask for an exorcist. Luckily the 
problem remains in Central Park; I don't 
even want to think of the havoc if the 
malfunction spread. 

Due to expected overflow to adjacent A
matics and Fathers , this department sec
tion has taken the initiative to install 
extra machines at those sites. 

Interdepartmental Memo: 
Terran Unified Churches , Inc. 
To: Noah Parks 
Research and Development, Rome 
From: Clay Reese 
Maintenance Chief, Rome 

Mr. Noah Parks: 
Attached is a technical report and rele-

vant memos concerning a problem we are 
currently experiencing in New York City, 
Central Park. Perhaps the think tanks can 
formulate a solution , as we in mainte
nance are baffl ed . 

Interdepartmental Memo: 
Terran Unified Churches, Inc. 
To: Clay Reese 
Maintenance Chief, Rome 
From: Accounting and Inquisition 
Department , Rome 

Maintenance Chief: 
The Terran Unified Churches is losing 
nearly $150,000 a day in revenues con
cerning the New York problem. It has 
now been eight days . We suggest you rec
tify the problem. Or else. 

Service Request: 
Terran Unified Churches, Inc. 
Date: May 2, 2075 

Model(s): 
45 Class-D Absolution-o-matics , see 

attachment for serial numbers 
2 Electronic Holy Fathers , "Brimstone" 

progran1ming, see attachment for serial 
numbers 
Location: Central Park, New York City, 
New York, Reformed United States of 
America, Earth 
Problem: Unknown 
Response: Troubleshoot 
Technician Dispatched: Rob Becker 
Exorcist, Level I 
Authorization: Noah Parks 

Multidepartmental Memo: 
Terran Unified Churches, Inc. 
To: Noah Parks 
Research and Development, Rome 
From: Rob Becker 
Exorcist, Research and Development, On 
call 
Cc: Clay Reese 
Maintenance Chief, Rome 

Hillary Smith-Lee 
Maintenance Head, New York City 

Noah: 
You won't believe what I fotmd! The 
problem is definitely spiritual , not 
mechanical; and the fo cus of the posses
sion is Central Park. The good news, such 
as it is , is that there is no worry about a 
spread of the problem. 

As to the nature of the possession, that's a 

different story. I would suspect a mmt
mum ra ting of Divinity Class IX, 
although, to tell the truth , the exact rating 
is off the meter, and you know what that 
mean s. I've pinpointed the problem for 
you, but I can't do anything about it. 
Having boils and lightening bolts aimed 
at oneself doesn't do much for a success
ful night life. 

My personal suggestion is that since it is 
the Accounting department which is 
ticked off, you tell them (politely!) to deal 
with it. 

Overnight Delivery 
Universal Postal Service 
To: God 
From: Accounting and Inquisition 
Department , Ten·an Unified Churches, 
Rome 

God: 
It has lately come to our attention that 
you are the entity to blame for the lost 
revenue concerning the possession of 45 
Absolution-o-matics and two Electronic 
Holy Fathers in Central Park, New York 
City. We ask that you desist before mea
sures are taken to enforce this reques t. 

Concept of sin two thousand years ago is 
no longer relevant. Contemporary people 
have different problems, and it is the job 
of the Terran Unified Churches, Inc. , to be 
fl exible in meeting the needs of the 
Faithful. In the same vein , frankly, vio
lence sells; and the popular Holy Father 
"Fire and Brimstone" program has been 
shown to bring in ten times the money of 
"Love and Brotherhood" sermons. 

Understand , God, that it is with this 
money thousands of Heretics are convert
ed to the ranks of the Faithful. Hypnotics , 
drugs, coercion , and bio-chip implants 
are not cheap , although in-roads are being 
made in these industries which will 
eventually see them absorbed into this 
company. 

We say again God, you are only hurting 
yourself if you continue the possession of 
the Central Park machines. 

Exorcise yourself-or else. 
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DULCINEA 
continued from page 8 

in the wallet indicated that the dead man 
in the basement was one Robert 
Macales ter, Ivi.D . 

Did she have identification ? Did she 
have a name? 

The financial documents revealed siz
able accounts in several banking estab
lishments, denoting a state of "economic 
independence. " Included with these 
statements was the "deed" for a "cabin" on 
a small island in Canada (a large nation
state in North America), presumably this 
house. 

Adjacent to the bedroom was a "bath
room," a place where humans practiced 
self-maintenance. Level with her eyes 
was a human face . Analysis indica ted 
that it was a young human female, quite 
beautiful by the s tandards of the 
unknown personages who defined her 
understanding of such things. The girl 
was wearing a pendant inscribed with a 
worcl-"Dulcinea. " She attempted to 
communicate with the human. 

"Hello." 
The fe male's lips moved but she 

couldn't hear what she said. 
"Who are you? Who am I?" Still , she 

could not hear the response. Perhaps the 
human female was "deaf. " If so , that 
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would be a problem. 
Though she knew what "sign lan

guage" and "lip reading" were , she didn't 
have any information on how to perform 
them. (Another apparent gap in her pro
gramming.) She reached out to touch the 
woman in front of her. The woman 
reached out to her. Their hands met. 

Something was wrong. This wasn't 
another person. The data banks went to 
work, bringing forth the logical answer. 
This was her reflection. She was looking 
into a "mirror." 

Her name was "Dulcinea." Subroutine 
547B had instantly scanned the word 
inscribed on her pendant and reversed it 
before her cortex could process the nature 
of the mirrored image. Her nan1e and 
image were important factors in her self
analysis . 

She grasped the edge of the mirror and 
it came away from the wall , revealing a 
"medicine cabinet. " Inside were several 
items related to personal hygiene, and a 
bottle of medication , a drug prescribed to 
combat the effects of high blood pressure, 
which was consistent with the condition 
in which sh e had found Robert 
Macalester, MD. 

Did sh e have blood? 
The health-conscious diet and the jog

ging suggested by the running shoes were 
obviously meant to act in concert with 
the drug to combat the effects of his high 
blood pressure. 

The only other rooms in the cabin 
were "closets" and contained various arti
cles of clothing that would have fit Robert 
Macalester, IviD prior to his death . 

Did she have clothes? She looked 
clown at herself. She was covered in a 
shapeless green gown that ended just 
above her knees. 

With no more rooms to explore, she 
decided to go through the door that led 
outside. All that she knew before she 
walked out the door was that the cabin 
was located on an island that was less 
than a quarter of a square mile, which she 
had found out from the "surveyor's 
report" included with the deed. 

Tree. Fern. Daisy. Dandelion . Plants. 
Water. Sand. Rocks. Beach . Moth. Fly. 
Dragonfly. Butteifly. Gmsshopper. 
Cricket. Insects . Boat. Dock. Rope. 
Anchor. Pier. 

As soon as she crossed the threshold 
her data systems were overwhelmed by 
her immediate surroundings as they 
strove to identify everything within sight, 
until she identified the pier. Her data 
banks informed her that this was , in the 
absence of a bridge , the only way off the 
island. She walked clown the dock to the 
boat. It was secured to the clock with a 
large rope tied in a knot. She could not 
untie the knot. She could not pilot the 
boat. She could not leave the island. 

Was she supposed to leave the island? 
Why was her knowledge so impeifect? 

She had completed Subroutine lA as 
fully as possible. 

What was she to do now? 
Extrapolations by her central proces

sor recommended a more in-depth analy
sis of the reading material in Robert 
Macalester, Ivi.D's bedroom. Perhaps this 
would suggest her next course of action. 

The trade manuals pertaining to robot
ics were of no help in analyzing h er phys
ical structure or the programming used in 
her creation. They were filled with arti
cles about scientists struggling to fashion 
robots able to walk across a room without 
tripping over obstacles, yet here she was, 
wandering an island in perfect ease. This 
made it quite obvious that the techniques 
used by Robert Macalester, MD, were sig
nificantly more advanced than those 
cited in the publications. She didn't 
know the "how" of her creation, or the 
"why." 

What was h er purpose, the m eaning of 
her existence? If she was superior to other 
robots, why was her understanding so 
imperfect? 

The Bible provided some insights on 
this. A significant part of it dealt with the 
creation of humankind and their relation
ship with their creator. Robert Macalester, 
Ivi.D , was her creator. However, she had 



no prophet or allgel to reveal her creator's 
intentions to her as early humans appar
ently had. There was nothing to bridge 
the terrible rift between Dulcinea and her 
unreachable creator. Humankind was 
often ignor8llt of the creator's intentions 
and learned to put their trust in the cre
ator's will, at the salne time keeping faith 
with the commandments provided for 
them. The message that the Bible implied 
to her was this: she had followed the 
commandments of Subroutine 1A faith
fully, now she must put her faith in her 
creator. 

She had come to this revelation short
ly before reaching the section of the Bible 
titled "Family Records." The significant 
elates of Robert Macalester, MD's life were 
there: birth , baptism, communion, con
fession , confirmation , and marriage. He 
had married one Rebecca Jean Madison . 
Her significant dates were also present, 
including the date of her death, the S8llle 
clay as the birth of their only child , 
Quentin Pal·nell Macalester, who died the 
next clay. Her data on human psychology 
informed her that this had undoubtedly 
scarred Robert Macalester, MD, severely. 

A pic ture of Rebecca Jean Madison 
Macales ter was behind that page. She 
looked exactly like Dulcinea's reflection , 
clown to the mole on her left cheek. 

Was sh e meant to be Robert 
lvfacalestei; MD's wife? His only begotten 
daughter? Why had Robert Macalestei; 
1\IID, not simply remarried? 

Extrapolation: Robert Macalester, MD, 
loses his entire family in the spall of two 
days. Unable to cope with his loss, he iso
lates himself from humanity allcl sets out 
to create a companion that Call never be 
taken from him by tragedy. According to 
Don Quixote , Dulcinea was the imposs i
ble ideal woman of a madman. This sce
nario was consisten t \ovith her files on 
human psychology. She was no longer 
ignorant of the reason for her creation. 
She had a purpose in life- was she 
alive?-to be a companion. 

Since Robert Macalester, MD, could no 
longer benefit from her companionship , 
she must clearly seek out another solitary 
human. In order to fulfill her purpose, 
she must put her faith in her creator. She 
would attempt to leave the island, trust
ing that Robert Macalester, MD, had ere-

ated her with that ability, though there 
was a chance that he had not. 

* * * 

She stood for a moment on the shore. She 
wished that she could have written some
thing in the Bible under "Children"
Dulcinea Macalester, born, lived (died?). 
But she could not, and so she simply 
wa lked into the water, trusting in her cre
ator to have made her sufficient to the 
task . 

He had not. Dulcinea had not been 
meant to leave her creator's side. As the 
waves covered her head, her vision fal
tered and a great shudder ran through her 
body, leaving her pal·alyzed as her awal·e
ness faded into nothing. 

When the handyman cam e for his 
monthly visi t, he found Dr. Macalester, 
dead. Macalester's former co lleagues 
mourned the loss of his talent, but they 
never knew that he had achieved his 
impossible dream. 

Barr Engineering Company 
4700 W. 771

h Street 
Minneapolis, MN 55435 

www.barr.com 

Architects, Transportation Engineers 
and Technicians 

BARR 
Barr Engineering Company is a 340 person, employee
owned company that specializes in providing engineering, 
environmental and information technology consulting to 
clients in industry and government. 

Our general areas of practice include site assessment and 
remediation, water resources, environmental management 
and air quality, process design and infrastructure 
engineering and information technology. Our work has 
won numerous awards from state and national chapters of 
organizations like the Society of Professional Engineers 
and the Consulting Engineers Council, as well as from the 
Environmental Protection Agency. 

We offer flexible benefits, flexible schedules and casual 
dress. We encourage initiative, cross-training, and 
interdisciplinary endeavors. For more information, 
including our current job postings, please see our home 
page at www.barr.com. 

We are an EEO/AA firm. 

SEH is a dynamic 300-person firm with offices 
located in St. Paul, Minneapolis, St. Cloud, and 
Duluth, Minnesota; Chippewa Falls and Madison, 
Wisconsin; and Lake County, Indiana. 

We are seeking team players who are qualified and 
competent in technical and administrative positions. 

We hire people who are good communicators, 
trustworthy, and honest, and who have a good work 
ethic to ensure client satisfaction. Qualified 
applicants should send their resume to: 

Human Resources 
Short Elliott Hendrickson Inc. 

3535 Vadnais Center Drive 
St. Paul, Minnesota 55110 

or email your resume to: 
hr@sehinc.com 
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LOOKING TOWARDS T H E H E A V E N S 
compiled by jenni swenson 

Take advantage of the opportunities in the Twin Cities to gaze at the stars. 

You may not be aware of it , but 
many unique opportunities exist 
in the Twin Cities to stargaze. 

Although the list below is incomplete, it 
should give you an idea of the breadth of 
astronomical activities that occur year
round. 

T he Department of Astronomy at the 
University of Minnesota offers public 

telescope viewings on the roof of the Tate 
Lab of Physics (on the main mall of the 
Minneapolis Campus, next to Northrop 
Auditorium). 

Observing sessions take place every 
Friday night when the sky is at least 3/4 
clear. Call 612- 626-0021 for a recorded 
message on the observing status before 
coming. Public observing is run by gradu
ate students, and takes place during the 
academic year and the summer. 

Groups can also be accomodated, but 
require advance reservations. Call 612-
624-2561 for more information. 

T he Minnesota Astronomical Society 
(MAS) invites you to join them and 

explore the universe . No matter what 
your level of astronomical knowledge or 
experience may be, the MAS provides for 
a wide range of interests , from deep-sky 
observing, astrophotography, meteor 
showers , comets , and occultations to 
lunar and solar observing, and telescope 
making. The MAS also organizes trips to 
optical and radio observatories, conven
tions of the Astronomical League, and 
astronomical events, such as eclipses and 
occultations. 

Meetings are held the first Tuesday of 
each month, and you don't need to be a 
MAS member to attend. Held in the audi
torium of the Science Museum of 
Minnesota, 30 East lOth Street in St. Paul , 
the meetings start at 7:30 p.m. and last 
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about two hours. If you plan to attend the 
next meeting, call the MAS's recording at 
651-649-4861 for time, place, and fea
tured topic. 

In addition, the MAS often holds star 
parties on weekends around the new 
moon , scheduled March through 
December, at one of a handful of observ
ing sites armmd the Twin Cities. In the 
spring, summer, and fall-weather per
mitting-the MAS also holds sidewalk 
astronomy events at various locations 
around the Twin Cities. 

For more information, visit the MAS 
Web site at http://mas.bitstream.net/. 

T he Minneapolis Planetarium, located 
at 300 Nicollet Mall in Minneapolis, 

is operated by the Friends of the 
Minneapolis Public Library. Offering var
ious activities, the planetarium will host 
the last solar eclipse of the Millenium. 
Occuring August 11, the eclipse will not 
be visible in Minnesota or anywhere in 
the United States, so the planetarium has 
planned an eclipse cruise to the Black Sea 
to witness the event. 

A popular local outing sponsored by 
the planetarium is Romancing the Stars, a 
brand new show about the constellations 
of love. Enjoy an evening of love stories 
under the stars. Shows start at 7:00 p.m. 
on the second Saturday of each month. 
Tickets are $8.00 per couple. 

For more information about the 
Minneapolis Planetarium or any of their 
sponsored activities, call 612-630-6155 or 
visit their Web site at 
http:/ /astl.spa. umn.edu/Outreach/plane
tarium.html 

Produced by the Department 
Astronomy at the University of 

Minnesota , Minnesota Starwatch 

of 

is 

designed to inform the community of the 
appearance of the night sky and current 
activities and continues to appear as an 
insert in several newspapers throughout 
the state of Minnesota. More than 20,000 

m1.HHe&o~a 

s -ra.r-war c-h 
calls are answered each year through 
taped messages prepared by faculty and 
graduate students. Messages are recorded 
by Mike Lynch of WCCO radio. Call 612-
624-2001 for a 2-3 minute Minnesota 
Starwatch message. Messages are 
changed monthly. 

For more information and to view cur
rent and back issues online, visit 
Minnesota Starwatch's Web site at 
http:/ I astl.spa. umn.edu/Outreach/Star
watch/. 



1932 
Single Student Article, 3rd 

1939 
Student Article, 3rd 

1941 
Cover, 2nd 

Illustrations, 2nd 
Student Articles, 3rd 
Single Editorial, 4th 

Editorials, 4th 

1942 
Single Editorial, 1st 

Illustrations, 1st 
Single Student Article, 3rd 

Single Editorial, 3rd 
Student Articles, 4th 

1943 
All-Around Magazine, 1st 

Editorials, 3rd 
Student Articles, 4th 

1947 
Best Magazine, 2nd 

1948 
Illustrations, 2nd 

1951 
Covers, 1st 

Single Cover, 3rd 

1954 
Student Article, 3rd 

Covers, 3rd 
Student Articles, 3rd 

Illustrations, 4th 

1956 
Best Magazine, 4th 

Cover, 4th 

1959 
Covers, 2nd 

Single Cover, 3rd 

1961 
Editorials, 4th 

1963 
Single Editorial, 3rd 

All-Round Magazine, 3rd 
Editorials, 3rd 

1964 
Single Cover, 1st 

1970 
Non-Technica l Article, 4th 

1971 
Non-Technical Article, 3rd 

1974 
Single Issue, 1st 
Single Cover, 4th 

Although the Minnesota 

Technolog was overlooked 
this year at the ECMA 

Conference, we are still 
proud of our award-win
ning magazine and look 

forward to submitting this 
year's issues at next year's 

Conference. 
1975 

Single Cover, 1st 
Single Issue, 1st 

Single Layout. 2nd 
Single Editorial, 2nd 

Non-Technical Article, 4th 

1976 
Single Layout, 1st 
Single Issue, 1st 

1979 
Single Cover, 1st 
Single Issue, 1st 

Layout, 2nd 
Single Layout. 2nd 

All-Round Magazine, 3rd 
Single Issue, 4th 

1980 
Layout. 1st 

All-Round Magazine, 3rd 
Non-Technical Article, 3rd 

Technical Article, 4th 

1981 
Single Issue, 1st 

Single Layout. 3rd 
Single Layout. 4th 

Layout. 4th 

1982 
Recurring Feature, 2nd 

Layout. 4th 
Single Issue, 4th 

1983 
Single Layout, 1st 
Single Cover, 1st 

Covers, 2nd 
Recurring Feature, 2nd 

Single Art/Photography, 4th 
Layout. 4th 

Editorials, 4th 

1984 
Single Cover, 1st 

Layout. 1st 
Art/Photography, 1st 

Single Art/Photography, 1st 
All-Around Magazine, 1st 

Single Layout. 1st 
Layout, 2nd 

Single Editorial, 3rd 
Non-Technical Article, 4th 

1985 
Art/Photography, 1st 

Single Art/Photography, 1st 
Editorial, 1st 

Single Issue, 2nd 
Single Issue, 2nd 

Single Layout. 2nd 
All-Around Magazine, 3rd 

Creative Feature, 4th 
Article/Photography, 4th 

1986 
All-Around Magazine, 1st 
Tech Article/Gen Sci, 1st 

Art/Photography, 1st 
Single Editorial, 2nd 

Editorials, 2nd 
Entertaining Feature, 2nd 

Single Layout. 3rd 
Pure Tech Article, 4th 

Covers, 4th 

1987 
Single Art/Photography, 1st 

Covers, 1st 
Single Issue, 2nd 

Single Art/Photography, 2nd 

1989 
Single Editorial, 1st 

1990 
Single Art/Photography, 1st 
All-Around Magazine, 2nd 
Non-Technical Article, 2nd 

Layout. 2nd 
Single Art/Photography, 2nd 

Entertaining Feature, 3rd 
Covers, 3rd 

Single Issue, 3rd 
Continuous Feature, 4th 

1991 
Layout. 1st 

All -Around Magazine, 1st 
Single Layout, 2nd 

1992 
Layout, 1st 

Single Layout, 2nd 

1993 
Single Art/Photography, 4th 

Single Layout. 4th 
Entertaining Feature, 4th 

Gen Sci Article, 4th 
Pure Tech Article, 4th 

Non-Technical Article, 4th 

1994 
Covers, 1st 

1995 
Most Improved, 2nd 
Art/Photography, 3rd 
Pure Tech Article, 4th 
Gen Sci Article, 4th 

Entertaining Feature, 4th 
Single Editorial, 4th 

1996 
Art/Photography, 1st 

Single Layout. 3rd 
Non-Technical Article, 4th 

Gen Sci Article, 4th 
All-Around Magazine, 4th 

1997 
Most Improved, 1st 

Single Art/Photography, 1st 
Single Editorial, 1st 

Editorials, 1st 
Non-Technical Article, 1st 

Art/Photography, 1st 
Covers, 2nd 

Entertaining Feature, 3rd 
Single Layout. 4th 

Gen Sci Article, 4th 

1998 
Single Editorial, 1st 

Editorials, 1st 
Gen Sci Article, 1st 
Most Improved, 2nd 

All-Around Magazine, 2nd 
Pure Tech Article, 3rd 
Art/Photography, 3rd 

Entertaining Feature, 4th 
Single Cover, 4th 

2000 
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E T C E T E R A 

A Special Science Fiction Issue without mention of Star Wars? We find your lack 

of faith disturbing I 

First Name: 

The 

Name 
Game 

1. Take the first three letters of your last 
name. 
2. Add to that the first two letters of 
your first name. 

Last Name: 

Star Wars: Episode I 

Phantom Mena~~z 
1. What species is Watto? 

2. What type of engines were on 
Anakin's pod? 

1. Take the first two letters of your 3. Who is the Viceroy of the Trade 
mother's maiden name. Federation? 

2. Add to that the first two letters of 
the city where you were born. 4. What color is the blade that kills 

Darth Maul? 

Yod&isdom 

"Size matters not." 

"Try not. Do or do not. There is no try." 

"Mind what you have learned. 
Save you it can." 

5. Who is the commander of the Gungan S c o r j n g 
army? 

6. How many costumes did Queen 
Amidala/Padme wear? 

7. What color is the activation button on 
Qui-Gon's lightsaber? 

8. What is the capital city of the 
Gungans? 

9. What color markings does a battle 
droid pilot have? 

10. Who is Queen Amidala's decoy? 

Bonus (worth 2 points) 
Who's son appeared briefly in The 
Phantom Menace? 

10+ - Jedi Master 
8-9 - Jedi Apprentice 
6-7- Rebel Leader 
3-5 - Lord of Sith 
1-2 - Bantha Fodder 
0- Jar Jar Binks 

Have a nice summer ... and may the Force be with you! 

(Il!lUBH UBl{lBN) s,mmBH )[.IBJ!\1 :snuoa :8qBS ·or :8n1q ·5 :B8un~ qo10 ·g :p8}[ 'L :or ·g :188:J IBJ8U88 
·s :(JaqBs s,uo8 -!nb s8sn U88) U88J~ ·v :A:Brun~ 8l11N ' £ :sJazin -uopBt£ ·z :UB!.repA:o.L ·r :zp1b 8::mu8w molUBl{d 8l{l 01 sJ8Msuv 

all photos this page courtesy of Lucasfilm Ltd. 
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FOR the EDUCATION n11d RESEARCH COMMUNITY 

TOP RATINGS FROM 
MORNINGSTAR, MOODY'S, S&P, 

DALBAR, AND BILL. 
""'\"""{ Te take a lot of pride in gaining high 

V V marks from the major rating services. 

But the fact is, we're equally proud of the 

ratings we get every day from our partic

ipants . Because at TIAA-CREF, ensuring 

the financial futures of the education and 

research community is something that goes 

beyond stars and numbers. 

We became the world's largest retire

ment organizationt by offering people a wide 

range of sound investments, a commitment 

Ensuring the future 
for those who shape it."' 

to superior service, and operating expenses 

that are among the lowest in the insurance 

and mutual fund industries." """ 

With TIAA-CREF, you'll get the right 

choices- and the dedication-to help you 

achieve a lifetime of financia l goals. The rating 

services back us up. So does Bill. 

Find out how TIAA-CREF can help you 

build a comfortable, financially secure tomor

row. Visit our Web site at www.tiaa-c1·ef.org 

or call us at 1 800 842-2776. 

•source: Morningstar, Inc. , December 31, l99Z Morningstar is an independent se rvice that r.ucs mutual funds and variable annuities. The top 10% of fund s 
in an investment category receive five stars and the next 22.5% rece ive four stars. Morningst:lr proprietary ratings reflect hi storical ri sk-adjusted perfor
mance, and :uc subject to change every mom h. They arc calculated from the account's three-, five -, and tcn -)•Ca r 3\'cragc annual retu rns in excess of90-day 
Treasury bill returns with 3ppropri .ttc fcc adjusrmenu, and a risk fanor that reflects performance below 90-day T-hill rcwms. The overall star ratings 
referred to above arc Morningstar's published ratings, which are wciglued averages of it s three ·, five-, and ten-year ralings for periods ending December 31, 199Z 
The separate (unpublished) ratings for each of the periods arc: 

Period CRBF Stock CRBF Global CRBF Equity CRBF Growth CRBF Bond CRBF Soda! 
Account Bqulties Account Index Account Account Market Account Choice Account 

Star Rating/Number Star Rating(Number Star Rating/Number St:lr Rating/ Number Star R.:uing/Number Star lbting/ Number 
o f Domestic Equity oflntcmational Equity o f Domestic Equity o f Domestic Equity of Fixed Income of Domestic Equit}' 

Accounts Rated Accounts Rated Accounts Rated Accoums Rated Accounts Rated Accounts Rmed 
3-Year 4/ 1,820 4/ 379 5/ 1,820 5/ 1,820 4/ 677 4/ 1,820 
5-Year 4/ 1,199 5/ 205 N/ A N/ A 4/ 445 4/ 1,199 
10-Ycar 5/604 N/A N/ A N/ A N/ A N/ A 

**These top ratings arc based on TIAA's except ional fin ancial strength , claims-paying ability and overall operating perfo rmance. These ratings do 
not appl)• to CREF or the TIAA Real Estate Account . •"" Source: DALBAR, Inc., 1997. 1Based o n assets under management. • • • *Staudard c.
Poor's Imura11ce Rating A nalysis, 1997; Lipper Analytical Services, Inc., Lipper-Dirator's Annlytiml Data, 1997 (Quarterly). C H..EF certificates 
and interests in the TIAA RcaJ Estate Account are distributed by TIAA-CR.EF Individual and Institutional Services. For more complete informa
tion, including charges and expenses, call I 800 842-2733, extension 5509, fo r the C REF and TIAA Real Estate Account prospecruses. Read 
them carefully before you invest o r send money. 2/ 98 
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