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TheMicrosoft WindOUlSgraphit:al environment letsJOlt
have multiple windOUlS in your FORTRAN

applit:atilms. ThIS means that youCat. resizeand scroll
input and output displays toview dota...
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...and to analyze data, simply cut and paste your
FORTRAN output into programs SItch as

Mit:rosoft Excel for WindOUlS andJOlt can view it
instantly in graphical form.

MICROSOfT

I.~OFTWAR
D~VELOPMET

TOO l S

At $14Q it's abig deal.

Because never before has this much power been available
for so little. You see, for a rather limited time, we're offering the
Microsoft-FORTRAN Professional Development System version
5.1 for the remarkably low price of $149:

Pretty amazing, isn't it. But what's even more amazing is
what you'll be able to do. For instance, using FORTRAN 5.1 you
can use your existing code to tap into the power of the Microsoft
WmdowS graphical environment. And with the QuickWm hbrary,
you can develop 16-bit apps that access mega memory. Or use
the FORTRAN QuickWm library to takefull advantage of mul-
tiple I/O windows, multitasking, and cut and paste. Or write
FORTRAN routines called from mixed-language Wmdows apps .

Perhaps best ofall, Microsoft FORTRAN is a safe choice .
And one that people have been relying on for over 15 years now:
Which explains, pretty clearly; why it's the industry standard.

To see the advantages of bigger, multi-windowed 16-bit
applications, call (800) 426-9400 and order FORTRAN today.
But at $149, youd better hurry. Deals this good don't last forever.

Key Features
• Create Windows .DLLs inFDRTRAN using

new or existing code.
• Quick Win Features:

- QuickWin child windows are easily created
using the OPE statement.

- User-defined positioning and titles for child
windows.

. Automatically generated scroll barsfur out-
put that extends past a single screen.

• Code View' debugger supports DOS;'
Windows-based and OS/2' applications.

• Extended CodeView debugger fur large DOS
programs.

• Complete online documentation fur the
FORTRAN language andall compile and
link switches.

• DOS and OS/2 run·time libraries are com·
patible with other Microsoft languages.

• Floating-point support includes co-processor;
emulation, and alternate mathlibraries.

• 100% ANSI 77 compatibility and numerous
IBM: VK!: and ANSI 8X extensions.

• New BYTE keyword emulates VAXdata types.
• Language Extensions include DOUBLE

COMPLEX variables, precision andmaxex·
ponent inquiries.

PRO G RAM M E R'S TIP S •
• Use the /MW option with the FL

command to invoke the Quick-
Win library. For example: "FL/MW
MYAPP.FOR" is all it takes to make
MYAPP a Windows-based program.

• Use the ALLOCATE statement to
dynamically size arrays and to
access more than16MB of memory
on a386.

Mictosoft-
Making it easier



Shutting Down
the Ghetto

A
CCORDING to a recent study by the
Scientists' Institute for Public
Information, science journalism
in the United States is on a down-

ward spiral. SIPIfound that the number
of weeklynewspaper sectionsdevoted to
features on science and technology has
dropped from a high of95 in 1989 to 47
in 1992 and, as reported in its quarterly
SIPIscope,that "most of those remain-
ing are not in verygood health. "

"The overall impact" of the decline,
concludes Fred Jerome, SIPI's executive
vice-president, "is likelyto be lessscience
coverage." He citesJoel Greenberg, sci-
ence editor of theLos Angeles Times,
who calls it "a major lossfor science."

Yet where exactly is the loss? On the
one hand,Jerome suggests,the diminish-
ment will adversely affect coverage of
"the critical science policy issues facing
our nation (e.g., science education, fed-
eral funding priorities, fetal tissue
research, retooling our industrial base)."
On the other hand, he observes, "such
issues havenot been the focus of most
newspaper science sections, which have
tended instead to emphasize medical dis-
coveries, technological inventions, and
breakthrough-of-the-week stories"-
what editors often dismiss as "gee
whiz." The situation recalls the Catskills
one-liner: "The food in this hotel ispoi-
son-and in such small portions!"

Some observers are therefore un-
alarmed. "I'm not mourning the de-
cline," says Ben Patrusky, executive
director of the Council for the Advance-
ment of Science Writing. "Dealing
mostly with health and medicine, the sci-
ence sections didn't have so much sci-
ence in the first place." And as Jerome
notes, "some veteran science writers
have long held that 'ghetto-izing' science
in a separate section cuts off many read-
ers from important stories," and that
without such sections "sciencewill actu-
allyget better coverage."

Nils Bruzelius, editor of the "Health!

Firstline

Science" section of theBoston Globe,
maintains that while a science section
may be a ghetto, "if it's anicegherto,
with good graphics and journalistic
'value added,' it provides a home base
for science in the paper" and a useful
anchor for interested readers. Patrusky
counters that science sections "are as
much exclusiveas inclusive," since sto-
ries confined to the ghetto tend to be
"encyclopedic" while those reporting
the news appear elsewhere. And al-
though such "educational" stories may

Sprungfrom
specialized newspaper sections

and magazines, science
reporting may be

free at last.
-

be valuable for teachers and students-
Jerome laments the declineof the science
sections as a particular loss for grade
schools-most adult readers greet them
as the kiss of death. Says Patrusky:
"They're homework-more of a turn-
off than a turn-on."

Why am I, as editor of a magazine,
talking about newspapers? Becausesci-
ence sections essentially are-or were--
weekly magazines within newspapers;
because their rise and fall so closely par-
allel the fate of science magazines cre-
ated during the 1980s; and because the
debate about general pagesvs, ghettos is
just as relevant to magazines.

Science journalism saw some mo-
ments of self-proclaimed glory during
the 1980s, when writers, editors, and
businesspeople alike discerned an enor-
mous public appetite. They were right.
But they were wrong to assume that con-
centrating science stories in special sec-
tions or magazines would be commer-
cially viable. The audiences were often
large, but not the right kind. Although
students indeed loved these publica-
tions-I used to recycle my copies of
DiscoverandScience 80-xto a friend's
preteen daughter-they failed to attract
enough adults who would in turn attract

advertisers. Such has also been the lot of
sciencesections in newspapers.

But these were merely "pilot proj-
ects," says Patrusky, from which good
experimenters learn. And the lesson is
that science-related stories don't have to
self-consciously highlight their science
content. Most grownups prefer their
news whole-not segregated, predi-
gested, annotated, or forcibly adminis-
tered as necessary medicine. The general
interest in science, therefore, should
largely be addressed in the general pages
of newspapers and in general magazines.

In fact, "there is a certain value to
'generalist' newspeople," said Jerome
during a seminar at MIT in 1979,
shortly after the Three Mile Island acci-
dent. "They feelwhat the general public
feels,they doubt what the public doubts,
and they ask the questions that the aver-
age person wants answered."

Technology Reviewis one of those
general publications because it deals
plainly with social,economic, and politi-
cal questions; in so doing, it illuminates
for the public many of "the critical sci-
ence policy issues addressing our
nation." And despite the science back-
ground of much of its staff, we are jour-
nalists not much different from "gener-
alist newspeople" everywhere. Our aim
is not to lay on the "gee whiz" but to
present thoughtful, balanced, relevant,
and timely articles to a demanding but
generalist audience. When "education"
is truly indicated, we deploy the most
credible educators-expert authors-to
do it; but even then the editors work
closely with these sources to avoid tuto-
rials and to tellastory,not for colleagues
but for the public.

Science journalism is alive and well,
not only in our own pages but in maga-
zines such as theAtlantic, the New
Yorker, and Newsweek, which cover
even wider ranges of issues. And science
and technology are well represented in
your daily paper from front to back,
often subtly or anonymously or even in
disguise, but nevertheless manifesting
their basic role in human affairs.•

-STEVEN J. MARcus
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PRIvACY IN COMPUTING
In his thoughtful article "Of Bytes and
Rights" (TR November/December
1992), Herb Brody describes the dark
forces on the horizon in networked com-
puting. But he neglectsto mention some
facts that counterbalance those forces.
First of all, with regardto nodes such as
electronic bulletin boards, imagine that
we are talking about houses, shops,

and other build-
ings interconnect-
ed by streets in-
steadofcomputers
hooked into a
network. Some
buildings may
have no doors at
all, while others
might have the

flimsiest of barriers, such as rice-paper
curtains, and still others may have
metal doors and concrete walls. Infor-
mation systems can be set up in a simi-
lar way. Establishments like hospitals,
police stations, and banks that deal
with critical personal data should be
required to have a minimum security
level. And no establishment should
have in public view material that soci-
ety would regard as offensive or dan-
gerous. But beyond that, people who
use computers on networks should be
free to install protective mechanisms or
not as they see fit.

Say you are at the "gateway" of one
of these electronic establishments. The
door may be open and it may have no
signs whatsoever. Will you enter?
Obviously, that will depend on your
values, style, courage, beliefs, habits,
and other personal characteristics.If
you do enter and you see unspeakable
or unbearable sights, get out ... just as
you would in the street. And if you
want to be totally safe, ask someone
what the place is like before entering, or
don't enter at all.

Also, the fearsome image of an evil
person charting your entire life by
using your social security number and
searching over the nation's databases
for your whereabouts is unrealistic.
The first and biggest safeguard against
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this is the inherent difficulty of finding
such information: when little is known
about a person, there are just too many
computers to be tapped. And even if
the right computer can be found, it
may be hard to penetrate, either
because of its protective barriers or,
more frequently, because differentsys-
tems have different ways of filing and
indexing information. The problem is
so serious that even large companies
complain that they cannot find the
information they need within their
own computer systems. And, mind
you, they have the advantage of know-
ing how they organized these systems
and what they are looking for.

MICHAEL L. DERTOUZOS
Director

Computer Science Laboratory
MIT

KEEPING TIlE F-22 ON TRACK
Members of Congress would do well
not to take the advice David Callahan
offers in the "The F-22: An Exercise in
Overkill" (TR August/September 1992).
If they move the F-22 to the back
burner until needed, they could face
formidable problems. They would be
loath to turn on the $100 billion pro-
gram to build the craft until there was a
threat so far developed that they could
show pictures of it to the folks back
home. Unfortunately, this could be
years beyond the first clear intelligence
indications. And then there is the sheer
amount of time it takes to produce an
aircraft-full-scale development for the
F-22 started last year, but the plane
won't be available until 2001.

Also, Mr. Callahan writes nothing
about the capabilities of the F-22in the
most likelyscenarios. We know that pol-
itics in our ally countries may preclude a
U.S. base of operations next to, or even
close to, a future conflict. Therefore,
we'll need air superiority with reduced
numbers of aircraft, long ferry ranges
without inflight refueling,and the ability
to operate efficientlyfrom austere bases.
These are unique F-22 attributes.

PAULA. WIESELMANN
Los Angeles, Calif.

SUNUNU'S MINDSET
In "The Political Pleasures of Engineer-
ing" (TR August/September 1992),JoOO
Sununu displays at least four fundamen-
tal misconceptions. First, the assertion
that there is no scientific basis for con-
cern about global warming flies in the
face of a broad consensus among atmo-
spheric scientists. The Intergovernmen-
tal Panel on Climate Change estimates
an average surface warming of 1.5 to
4.50 C over the next century in a busi-
ness-as-usual scenario, with higher-
than-average warming in temperate
northern latitudes.

Second, the assertion that the United
States cannot significantly reduce its
CO2 emissions without harming the
economy runs contrary to both histori-
cal experience and a number of recent
studies, including one from the National
Academy of Sciences.The U.S. economy
has grown by almost 60 percent since
1973 with no increase in CO2 emissions.
There is no reason to think that this
trend cannot continue. My organiza-
tion, the Alliance to Save Energy,
recently joined the American Gas Asso-
ciation and the Solar Energy Industries
Association in issuing a report that
shows how more rapid deployment of
energy-efficiency, renewable-energy,
and natural-gas technologies could
bring U.S. CO2 emissions for 201012
percent below 1990 levels with no
reduction in economic growth. Indeed,
if we do not meet this challenge, we will
loseworld markets to our competitors.

Sununu's third misconception is that
environmentalists want to stop eco-
nomic development. In truth, main-
stream environmental organizations
have embraced the concept of sustain-
able development, which recognizesthat
economic growth and environmental
protection are interdependent. The envi-
ronmental community is working with
industry to identify and promote new
technologies that will simultaneously
strengthen the economy and protect the
environment.

And finally, Sununu's fourth miscon-
ception is that government has no major
role to play in dealing with economic



and environmental issues. The fact is
that only government can make the mar-
ket pay for the social costs and benefits
of different options. Ideally, that job
would be done through mechanisms
such as pollution taxes rather than com-
mand-and-control regulations.

WILLIAM A. NlTZE
President

The Alliance to Save Energy
Washington, D.C.

WHY VOC-ED MATTERS
We at the U.S.Department of Education
share Ray Marshall and Marc Tucker's
concern about training the work force
("Building a Smarter Work Force,TR
October 1992). The Tech-Prep Associ-
ate Degree Program, which the depart-
ment funds and supports, is already
prompting structural change inschools,
Tech-Prep integrates academic and
vocational education and provides a
course of study that lasts four or more
years and results in a certificateor degree
in an occupational area.

Tech-Prep does not train narrowly; it
seeks to develop workers with broad
math, science, and communication
skills, a desire to learn, and a good
understanding of the workplace.
Through the framework of Tech-Prep,
communities can design successful
school-to-work transition schemes that
include career development and job
placement. Work-based learning pro-
grams such as youth apprenticeship,
cooperative education, and internships
play an important role.

In conjunction with the U.S. Depart-
ment of Labor, we are funding consortia
representing business, industry, labor,
and educationto develop world-class
skillstandards for specificindustries. For
the first time wewill have clear goals for
training and will be able to measure our-
selvesagainst our global competitors.

BETSY BRAND
Assistant Secretary for Vocational and

Adult Education
U.S. Department of Education

Marshall and Tucker would have done
well to address a problem I remember

LEITERS

from my own high school experience-
the rigid divisions between college-
bound and voc-tech curricula that can
keep college-bound students out of
courses aimed at teaching how to ham-
mer nails, fix faucets, repair cars, and
perform other basic work. Had it not
been for a major revolt among the col-
lege-bound juniors at my high school, I
would not have been allowedto take a
course in typing and might still be com-
puter-illiterate.

FREDRIC S. BERGER
Washington, D.C.

COLOR-BLIND TECHNOLOGY
I enjoy readingTechnology Review.I'm
disappointed, however, that we are
almost into the twenty-first century yet
the people in the photos accompanying
the articles are pure white. I thought
Boston was an international city. Also,
as we all know, technology is color
blind. Soshow it already.

R.C. CZAPlEWSKI
North Hollywood, Calif.

NURSES AND STEREOTYPES
Suzanne Gordon's "The Importance of
Being Nurses" (TR October 1992) no
doubt struck a strong chord with every
nurse who read it. Real nurses, such as
the ones Gordon writes about, bridge
the mysteries of high-tech medicine and
the frailty of the human condition.
Through their efforts, anxiety givesway
to reassurance, fear is replaced with
safety and comfort, and death is trans-
formed into deliverance.

Yet stereotypes do not die easily, and
the nursing profession suffersas a result.
The idealizedvisionof nursesas angelsof
mercy stationed at the bedside is a reflec-
tion of a kinder, gentler, and lesstechno-
logical age. No nurse is this perfect. At
the other end of the continuum is the
menacing Nurse Ratched ofOne Flew
over the Cuckoo's Nest:a kind of Darth
Vader character in a starched white uni-
form who taps into the primitive fears
associated with feminine figures gone
awry-fears that are particularly strong
in situations where people are vulnera-
ble.And as if that weren't enough, nurses
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I'm Riva Poor
and your success
is my business.

I've helped
thousandsof sue-
cessful people
achieve the
Results they
want in life. And
I can helpyou.

I'm a professional problem-
solver who can help you solve
your problems. I can help you
identify THE REAL YOU,
WHAT YOU REALLY WANT
and HOW TO GET IT. I can
provide you with new ways of
looking at yourself, your busi-
ness, your personal relationships
or whatever is important to you.
I can rid you of any negative atti-
tudes keeping you from attaining
your goals. I cancatalyse your
best thinking.

You will get clarity, reassur-
ance, direction, self-confidence.
Results! More money, power,
achievement, productivity, leis-
ure time, better family relations,
whatever is important to you.

My clients are the proof. And
they'll be pleased to talk with you.

Challenge me now. Call me to
explore what I can do for you.
No charge to explore and no
obligation.

Your success is my business.
Why Wait? Call me. Right now.

~~~
MIT. SM in Management

"The Dr. Speck of the business world" - National
Observer. "Molher of the 4-day week" - Newsweek.
Originator of Dial-A-Decision8 10 give you
immediate Results regardless of distance.

Call ~ now.

617-868-4447
Riva Poor, Management Consultant
73 Kirkland St., Cambridge, MA 02138
617-868-4447 Dept.TR-3 OJ9~ Riva Poor.
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are also represented as nubile airheads in
porno movies,day-timesoap operas, and
prime-time TV shows such asNightin-
gales(which thankfully folded several
seasons ago after the producers, net-
works, and sponsors were bombarded
by complaints from nurses and profes-
sionalassociations).

Most members of the public don't find
out what nursing actually entails until
they or a family member becomes a
patient. Knowing that I am a nurse, peo-
ple I've met socially have often talked
about how much a nurse once helped
them, their mother, husband, or best
friend. These stories are shared with
an air of "insider" knowledge, and with
respect for the nurse's primary contribu-
tion to either the recoveryor the dignified
death of a lovedone.Unfortunately,how-
ever, these real-life encounters have not
yet laid the stereotypesto rest.

NANCY M. VALENTINE, PhD, RN
Administrator for Nursing

McLean Hospital
Belmont, Mass.

TIlE How AND WHY OF AGING
The statements Michael Rose makes in
"Finding the Fountain of Youth"(TR
October1992) need to be put in perspec-
tive. It's especially important to under-
stand that gerontological theory may be
bundled into two sets: the why approach
and the how approach. The why
approach, of which Rose is a representa-
tive, draws mainly on evolutionary the-
ory and contends that adversephysiolog-
ical changes late in life are not "selected
against" because reproduction tends to
occur before those changes can set in.
The how approach, on the other hand,
studies the actual mechanisms that might
help bring on such changes-everything
from mutations to wear and tear.

Perhaps the key difference between
these two approachs reduces to the level
of the explanations being sought. Why-
approach researchers seek truly global
predictions. But investigators of specific
functions are happily absorbed in their
grotty details and don't feel the need for
a transcendental theory. Many are
enthusiastically studying the causes of

LEITERS

abnormal growths during aging; others
are trying to find out how diet restriction
slows aging in rodents, or why Hunting-
ton's and Alzheimer's genes cause spe-
cifickinds of degeneration.In contrast to
Rose, most of these workers-I am
among them-sense no "intellectual col-
lapse" ingerontology.In fact, we tend to
be more optimistic than ever because
advancing technology allows us to pry
more effectively at the complexities of
aging in our favorite organisms. It mat-
ters notif each animal is its own model;
we want to find out how it works, how it
ages,and what can bedone about it.

CALEB E. FINCH
Andrus Gerontology Center

UCLA

AUTOMOTIVE AUDIOPHILES
Thomas Magliozzi may be an expert car
mechanic, but he's no audiophile, as is
clear from his article "II It Ain't Broke,
Don't BreakIt" (TR October 1992).
The graphic equalizer, which he derides,
is truly one of the best-designed human
interfaces in consumer electronics. The
equalizer's easy-to-use sliders allow
drivers to adjust a car's audio system
without taking their eyesoff the road.

I'm sure Magliozzi would prefer the
rally instrument grouping with tachom-
eter, vacuum, and oil pressure gauges.
But I'll take my equalizer instead.

DAVID DIAMOND
Mt. Laurel, N.J.

In "II ItAin't Broke, Don't BreakIt,"
Magliozziwishesfor a refrigerator with a
central axle and rotating shelves.In 1955
General Electrichad just such a refrigera-
tor on the market. Our family bought
one, and last year, when we gave it away
becausewe were moving to smallerquar-
ters, it was stillin good working order.

YVONNE B. BROWN
Camp Hill, Pa.



HOlU to Order

New Titles from Technology Review
Do's and Taboos

Around the World

Edited by Roger E. Axtell

This fascinating guide helps
thousands of high-powered
executives and tourists avoid
the missteps and misunder-
standings that plague the
world traveler. It includes
facts and tips on protocol,
custom, etiquette, hand ges-
tures, body language,
idioms, and gift-giving.
Paperback, 200 pages,
$10.95

New Rules
for Classic Games

by R. WayneSchmittberger

If rules are made to be
broken, then dust off those
old games lying in your
closet, because your game
playing just got a lot more
exciting! A complete guide
to hundreds of new twists
and variations guaranteed
to expand and enliven your
game repertoire.Paperback,
245 pages, $9.95

~\

Math for Every Kid

byJanice\TanCleave

Easy activities that make
learning mathfun! Packed
with illustrations, Math for
Every Kid uses simple prob-
lems and activities to teach
kids about measurements,
fractions, graphs, geometry
figures, problem solving
andmore! Ages 8-12,
Paperback,215pages,
$10.95

m~'s

MATH
for Every Kid-~".....~,.,., ...

Projects for a
Healthy Planet

by Shar Levine
and Allison Grafton

Contains simple andfun
activities thatwill inspire
understanding and respect
for the environment. Learn
how to make scratch-n-sniff
paper, build your own
green-house, or how to sprout seeds
in old tea bags. Fun to read
with step-by-step drawings.
Ages 8-12, Paperback,96pages, $9.95

Codes, Puzzles,
and Conspiracy

by Dennis Shasha To order by phone:
Call (617) 253-8292,
Monday-Friday, 9 a.m.-5 p.m. EST.
Please have credit card information ready.

Or send this form with payment to:
Technology Review Gifts
MIT W-59, Cambridge, MA 02139

The second in the bestselling
series of mathematical
thrillers featuring the bril-
liant and eccentric Dr. Jacob
Ecco.Inthis fast-paced
book, readers are invited to
solve a series of fascinating
puzzles, and compete for the
grand prize-a pair of
roundtrip tickets to London.
Paperback,241pages,
$11.95
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S~\J1: For5 or more itemssubtract $2.00
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Snafooz Puzzles

These squishy foam puzzles
will test your mettle and
creative energy with dozens
and dozens of complex
shapes to build and rebuild.
Six different levels to mas-
ter, from easy to brain
buster! Ages 8to adult,
Packageof6, $6.95

1
2

3-4
5-6

$2.00
$2.75
$3.50
$4.25

Grand Tora!
Steven Caney's
Invention Book

by Steven Caney

Kids, you tOOcan build a
better mousetrap. This
handy how-to book tells
you everything you'll
need to knowto invent.
From planning to nam-
ing to getting a patenr for
your invention, this book
has it all. Plus 35 Great
American invention stories.
Ages 8-17, Paperback, 207 pages, $8.95

\

$3.25
$5.00
$6.75
$8.50

()rdered bv:

Name
---------------

Address
------------

City _

State
-----------"-----

Zip

SIJijJ to:

Name
---------------

Address
------------

City _

State
-----------"----- ZipSportworks

by the Ontario ScienceCentre

Why does a curve ball
curve? What makes a good
football helmet? How do
figure skaters spin so fast?
You find answers to these
sports mysteries and much
more in this fun-filled book
put our by the world-
famous Ontario Science
Centre.
Ages 8-12, Paperback, 96pages, $8.95

Prepayment inU.S. funds only is required.

Check or money order is enclosed

for $
--------

Charge my:0Visa 0MasterCard

Acct. No.:
-------------

Exp. Date:
-------------

Signature: _
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A NEW WAY TO SEE
TIlE WAY TIlE WIND BLOWS

With a fair degree of accuracy,
computers can predict the

strength of a bridge span or display the
structure of a drug molecule. But one
only needs to watch a TV weather report
to sensehow far computers have to go in
their ability to track atmospheric flow.
Even trying to model how air passes
around an object becomes highly uncer-
tain as soon as turbulence becomesa fac-
tor, notes Paul Rubbert, head of aerody-
namic research at Boeing. Hence, every
new jet wing still has to be tested exten-
sivelyin wind tunnels, at a cost of several
thousand dollars an hour.

To try to reduce the amount of wind-
tunnel testing, a team headed by Kim
Molvig, a theoretical physicist at MIT,
has created a mathematical system
called Aerodynamica that the team
claims can calculate on supercomputers
and desktop computers alike the flow of
molecules.

Most computerized flow calculations
start with a theory of how fluid circu-
lates under different conditions. To
describe the numerous possible curving
paths of so-called fluid particles in a
complex flow, the theory relies on a
series of difference equations that break
the smooth curves into small, discrete
steps. Each such calculation results in a
tiny error. When many millions of paths
are calculated by this method, the errors
can add up to a significant deviation,
saysMolvig.

Aerodynamica, by contrast, is based
on a 20-year-old mathematical tech-
nique known as the lattice gas method.
This approach divides a volume of fluid
into discreteparcels, and treats each par-
cel as though it were an individual
molecule. It then relies on basic laws of
physics to predict how the parcels will
bounce off one another or other obsta-
cleswithin a three-dimensional lattice.

By accounting for factors such as the
slight compression that occurs when
molecules hit one another, Molvig says,

A neurmatbematical
system,reflecting
the mechanics of
colliding molecules
whenairflows
around objects, may
reduce the needfo:
extensive amounts
of wind-tunnel test-
ing. Forthecylinder
at left, red indicates
thegreatestpres-
sure, blue the least.

Aerodynamica can produce an average
flow of parcels in any region of the lattice
that is virtually identical to the average
flow of real moleculesin such an area.

Molvig, who has not yet published
scientificpapers onhis approach, claims
that it is better than other calculations
for computing fluid flow because it relies
on "a physical system that has all the
characteristics of real air" while other
techniques rely on numerical approxi-
mations. And, he adds, his system
requires at least 1,000 times lesscompu-
tational work.

Previously, other researchers hadlim-
ited success when they tried to use the
lattice gas method to efficientlysimulate
the kinds of turbulent fluid flows that
interest many engineers. Molvig claims
that the underlyingproblem was that the
method did not account forall the inher-
ent thermodynamic properties ofair at a
microscopic level. To resolve this,
Molvig says he applied knowledge-
reflecting the mechanics of how
molecules exert pressures on one
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