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COVER The Tracking and Data Relay Satellite System (TDRSS), operated for
NASA by Spacecom, was used in conjunction with 64-meter radio telescopes in
Australia and Japan to perform very long baseline interferometry in space. Using
this technique it has been possible to obtain angular resolution equivalent to that
of a radio telescope with a diameter 1.4 times the size of the earth. See page 187.
[Photograph courtesy of TRW, Inc.]
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Protein turnover
ow rapidly a protein is degrad-
ed depends on what amino

H acid is positioned at its amino

terminus (page 179). Using genetic en-
gineering techniques, Bachmair ¢t al.
constructed long-lived and short-lived
versions of the same protein; site-direct-
ed mutagenesis produced changes in
only the amino acid of the molecule.
The proteins were then made by yeast
cells and their half-lives determined.
Some terminal amino acids (methio-
nine, serine, alanine, threonine, valine,
glycinc) conferred a long half-life and
others (arginine, lysine, phenylalanine,
leucine, aspartic acid) conferred a very
short half-life to the molecule. These
simple changes in complex molecules
can produce profound effects on pro-
tein turnover and functioning. Kolata
describes the evolution of the experi-
mental approach (page 151).

Fine-tuning detection of
cosmic radio sources
I al. demonstrated the feasibility of
using an orbiting radio telescope as
one component for very long baseline
interferometry (VLBI) studies of cos-
mic radio sources (page 187). VLBI
uscs two or more widely separated radio
telescopes to pick up signals from dis-
tant radio sources; the independently
obtained data are then cross-correlated.
Earth-based VLBI measurements are
limited by the earth’s size; by placing
one telescope in space (through the use
of an orbiting spacecraft) (cover), the
length of the baseline (the vector be-
tween two telescopes) can be extended.
In this experiment a projected baseline
of 1.4 carth diameters was achieved.
Because the angular resolution is shar-
pened, better probing of positions, mo-
tions, and energy generation in quasars
and other cosmic sources is possible, as
are better measurements of distances in
space. Ideally radioastronomers would

launch a dedicated orbiting observatory
for use in future VLBI studies.

N a prototype experiment Levy et
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Lightning, fulgurites, and
extinction theories

LASSY, tube-like structures

called fulgurites can form in

sand, rock, or soil when light-
ning strikes (page 189). They are abun-
dant because lightning hits the earth
about 100 times per seccond. When it
does, the air heats to temperatures as
high as 30,000 K and large currents are
genecrated. The target materials may
melt or vaporize and extreme reducing
conditions ensue in the heat. The larg-
est fulgurite known was recently discov-
ered at a site in Michigan; charred new
growth on the surrounding vegetation
indicated that lightning had struck only
a few weeks earlier. The fulgurite con-
sisted of glass, variously colored white,
green, and dark gray, fused quartz cob-
bles, and metallic spheroids rich in ele-
mental silicon. Unusual metals, includ-
ing several new mineral species, were
found in the spheroids. Essene and
Fisher suggest that some of the process-
es associated with lightning strike fu-
sion might also occur, on a vastly larger
scale, during impact fusion following
collision of a comet or asteroid with the
earth. If so, geochemical anomalies
found in clays from the Cretaceous/
Tertiary boundary—the time of a mass
extinction and a proposed impact—
might have come not directly from the
bolide but from differential distribution
of immiscible metallic and silicate
phases during the fusion event.

Inhibin and pituitary

hormones

EEDBACK between circulating in-

hibin (a reproductive hormone

produced by the gonads) and fol-
licle-stimulating hormone (FSH) (a pi-
tuitary hormone) contributes to regula-
tion of the estrous cycle (page 205).
Using antibodies specific for the o
chain of inhibin, Rivier ¢t al. measured
serum levels of inhibin after various
experimental manipulations of female
rats. The antibodies were also injected
into animals to evaluate in vivo effects.

When a hormone with long-lasting
FSH activity was injected into rats,
inhibin increased in the serum. The
increase caused FSH secretion to be
suppressed. When antibody to inhibin
was injected into animals, serum FSH
rosc but levels of another pituitary hor-
mone, luteinizing hormone (LH), were
unaffected. FSH and LH are both re-
sponsive to sex steroids and gonadotro-
pin-releasing hormone; only FSH re-
sponds to inhibin, and this may explain
to some extent why there is incomplete
synchrony of FSH and LH sccretion
during the estrous cycle.

Fossils furnish clues to
geographic change

I fishes (herbivores that ate plants,
fruits, and seeds) are indistin-

guishable from those of living chara-
cids; they tell of the evolutionary pro-
cess (essentially static) of the fishes and
of the geographic changes that have
shaped the Magdalena River Valley of
Colombia, South America, since the
Miocene Epoch (about 15 million years
ago) (page 208). The Magdalena River
has roughly 150 fish species, onc-tenth
the number found in the neighboring
Amazon and Orinoco rivers. Today,
characids do not live in the Magdalena
River but are found among Amazon
and Orinoco faunas; discovery of a fos-
sil characid in the Magdalena region by
Lundberg et al. suggests that at one
time the Amazon, Orinoco, and Mag-
dalena river systems were connected.
Since Miocene time, ranges of the An-
des Mountains, now impenetrable bar-
riers, have risen and separated the river
valleys. A local extinction event in the
Magdalena region may then have killed
off the characid fishes and other river
fauna, and these species were never
replaced. Evolution in the region has
been slow: only two dozen endemic
forms of fishes are living in the Magda-
lena River, and the fossil record shows
that fishes besides the characids as well
as some South American turtles have
remained essentially unchanged.

EETH and jaw fossils of characid
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Transportation of Hazardous Materials

Imost weekly the national media report another accident involving railroad cars

carrying hazardous materials. The adjectives used are lurid, including “deadly.”

From the attention given the matter, one is led toward the belief that an extremely
serious situation has newly developed. Federal records show that, in fact, the safety of
railroad transportation of hazardous materials has improved. In the last 5 years, no fatality
has occurred directly attributable to railroad transport of hazardous materials.

Responding to a climate of public concern and to congressional urging, the Office of
Technology Assessment (OTA) has issued a report entitled, Transportation of Hazardous
Materials.* In this document, OTA examines the record of the various modes of
transportation, including trucks, railroads, and waterborne craft and discusses measures for
improving safety. Improvement can come slowly by use of improved technology. It can
come quickly by reduction of human error through training and selection.

Gasoline transport is responsible for more deaths, injuries, and dollar damages than all
other hazardous materials together. Yet state and local transportation restrictions and
anxiety are usually aimed at shipments of hazardous wastes or radioactive material, which
represent only a tiny fraction of the activity and which have caused little in the way of
damage. Public concern about transportation of spent nuclear fuel seems to stem from a
deep-seated fear of nuclear energy. Experts in a recent poll concerning 30 activities involving
risks ranked nuclear power number 20, but the public ranked it the most hazardous. The
record for public fatalities from transport of spent nuclear fuel shipments to date is zero.
Behind that record is careful design and construction of shipping containers to provide for
radiation protection and extreme contingencies of collision and heat. Engineers know how
to design and build a safer gasoline tanker truck, but jackknifing and rollovers will continue
to the foreseeable future. The improved safety record of the railroads over that of earlier
decades is due to better engineering of tank cars and the couplers between them.

The OTA report devotes considerable emphasis to the need for better training of
emergency response personnel. All too often they are without knowledge of how best to
respond to an accident involving release of one of many possible substances. The public
safety person first at a scene is likely to be one of the nation’s 1 million largely untrained
volunteer firefighters. He or she may be confronted with a placarded, derailed tank car
emitting a cloud that burns the eyes. The volunteer firefighter . . . probably has not heard
that the simplest equipment for dealing with a hazardous materials accident includes tennis
shoes and binoculars—tennis shoes to run away and binoculars to read the hazardous
materials placard from a distance before calling for expert help.” One source of expert help is
the Chemical Transportation Emergency Center (CHEMTREC). It maintains an on-line
database on the chemical, physical, and toxicological properties of thousands of products. At
all times, staft are on duty to provide needed information.

An inappropriate response to an accident involving unfamiliar chemical products can
endanger the individuals involved and the surrounding community. Of approximately 2
million people in the emergency response network, OTA estimates that a maximum of 25
percent have received adequate training to meet a hazardous materials emergency. The
report recommends initiatives aimed at training trainers.

Most transportation accidents involve trucks and human error such as inattention. A
study in the state of Washington showed that 70 percent of truck accidents occurred on a
straight path. There is also sufficient doubt about the skills of drivers that the report
advocates special driving tests and licenses for truck operators. Additional driver training
and improvements in equipment can reduce accident rates. The Shell Oil Company has
achieved a 58 percent reduction in rates of preventable accidents through instruction and
field training, coupled with the use of automatic tachographic records. The driver knows
that his driving behavior is being monitored. He also knows that the records can work to his
benefit in case of an unavoidable accident.—PHILIP H. ABELSON

*%ﬂiflcﬂ of T %chnology Assessment, Transportation of Hazardous Materials (Government Printing Office, Washington,
DC, July 1986).
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FPLC-
SETTING
STANDARDS
IN HPLC.

Why do so many researchers choose the
FPLC® System to separate biomolecules?

It all began with a bold concept, a chro-
matography system which would overcome
all the challenges of biomolecule separation.
This concept became FPLC, a system de-
signed by researchers for researchers. By
combining our expertise in biochemistry,
synthetic chemistry and instrumentation,
we developed a system that meets the
demands for biocompatibility, speed, high
recovery and high resolution...a system that
solves biomolecule separation problems.

FPLC has established a standard by which even other chromato- EoONm, A CoVES YOu THE ULTMACE
graphy companies measure themselves. It is unique in the world of high CHROMATOGRAPHY SOLUTION.
performance chromatography, and has already contributed to the suc-
cess of thousands of researchers.

As FPLC is so versatile, you can design a system to match your 'Q\
requirements. In a single system you can: 4/

M separate a wide range of biomolecules, from large macromolecul J: '
complexes down to amino acids
M scale-up from analytical to preparative level

schemes
N combine the widest variety of standard and high performance

techniques

Central to our original idea, FPLC is designed to meet the chang-

ing needs of your research. Our commitment to the future of FPLC and
your biomolecule separation is shown by our continual development of
new instruments and high performance media. Contact your local
Pharmacia representative for the latest information, including how you

can use FPLC to separate small biomolecules.
0 Pharmacia

Laboratory Separation Division
Piscataway, New Jersey 08854
Information: (800) 526-3618

In NJ: (201) 457-8000
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ABSTRACTS

KEY TO THE WORLDS
CHEMICAL LITERATURE

A publication of the CHEMICAL ABSTRACTS SERVICE published weekiy by

A THE AMERICAN CHEMICAL SOCIETYA

El‘.ldtll-ﬁ-lﬁ i
L A N N N R R R RN =%
E&:}“a-ac-lon.tm

5 'Q' - e EREE RS S -.Eb‘ ™
e

ON CAS ONLINE"

You know the value of abstracts found in
CHEMICAL ABSTRACTS (CA).
We’ve made them even more valuable in
electronic form:

® CA abstracts can be displayed on
CAS ONLINE

® CA abstract text can be searched on
CAS ONLINE

By searching the abstract text, you can
find information in CAS ONLINE
difficult to get anywhere else—including
physical properties given in the abstract
but not indexed in CA.

CAS ONLINE®

Available on STN International®
The Scientific & Technical Information Network

Remember—CA abstracts can be searched
and displayed on CAS ONLINE, the online
database from Chemical Abstracts Service.

Yes, please tell me more about CA
abstracts on CAS ONLINE.

Namce

Title

Company

Address

City State Zip

Fill out and return this coupon:
Chemical Abstracts Service
Marketing Dept. 31086
P.O. Box 3012
Columbus, OH 43210



" BURN YOUR REFERENGE CARDS!

4 ™
REF-11
Computerizes your REFERENCES
and prepares your BIBLIOGRAPHIES

O Maintains a data base of references

O Searches for any combination of authors, years of publication,
reference title (or any words in the title), and topics covered
by the reference

[ Formats bibliographies exactly as you want them
O Alphabetizes references (J Menu driven dialogue
[0 Abbreviates journal titles [J Compact storage format

OO Runs on any video terminal (] 20 lines of comments for
and printer each reference

1BM P/ xT/AT, ms-00s, cp/mso ... ©1959

325000
350

RT-11, TSX-Plus, RSX-11, P/08

VAX/VMS (native mode) ............
ANY MANUAL
manon. 31900 oemo 52000

322 Prospect Ave., Hartford, CT 06106
(203) 247-8500

Connecticut residents add 7%z % sales tax.
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WHEN YOU THIN\K
" MICROMANIPULATION...

» THINK
MEDICAL
SYSTEMS
. - CORP.

Now you can mount manipulators onto your inverted micro-
scope. Eliminate stage clutter while enhancing stability for
micromanipulation.

Look to Medical Systems Corp.. ... for all your micromanipu-
lator needs.

For more information, call us or return the coupon.

Send more micromanipulation information to:

S-10-6

State.

Phone ( )

Medical Systems Corp.

ONE PLAZA ROAD, GREENVALE, NEW YORK 11548 » 516-621-9190
TELEX: 645031 MEDSYSTEMS * OUTSIDE N.Y. STATE 800-654-5406

5
h————_—ﬂuu_-—l—

e e e
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The MIT Management of Tech-
nology Program is designed

for experienced technical pro-
fessionals who are on a career
path of increasing managerial
responsibility for technical
activities. The Sloan School of
Management and School of
Engineering together are teach-
ing these individuals how to
manage technology for today’s
technology-based organization.
The Program entails 12 months
of full-time study leading to the
Master of Science in the Man-
agement of Technology.

Maaa— "

4 Circle No. 95 on Readers’ Service Card

Learn to Manage Technology at MIT

Intensive study of managerial
aspects of technical activities
is the base of the Program’s
curriculum, drawn from 20
years of ongoing research. at
MIT in the area of management
of research, development,
engineering, and technology-
based innovation. The Program
&oes far beyond the standard
BA type of curriculum in
addressing the specific ques-
tions and issues faced by the
technical manager in today's
organization.

Applications are due
February 1st. Engineers and
scientists with at least five
years of work experience are
encouraged to apply. The
Program accepts applications
from both company and self-
sponsored individuals.

For more information, please
contact the Management of
Technology Program Office,
Room E52-125, Massachusetts
Institute of Technology,
Cambridge, MA 02139 USA,

or call (617)-253-3733.

s B———

N\l

SCIENCE, VOL. 234



For every Bio-Medical Application
the Right Inverted Microscope

Zeiss -

the trend-setter
in optics,
precision
engineering,
electronics

Zeiss offers a large range
of inverted microscopes -
for routine clinical work,
advanced research, and
everything in between:
Invertoscope D

ID 02 Invertoscope

ID 02 MT Invertoscope

IM Invertoscope

IM 35 Photo-Invertoscope
ICM 405 Photo-Invertoscope
Photo-

Invertoscope Axiomat IDC

West Germany

Carl Zeiss, Inc.
Microscope Division
One Zeiss Drive
Thornwood, NY 10594
(914) 747-1800

Zeiss Inverted Microscopes
offer these major
advantages:

® examination of
specimens of any size

@ screening all specimens
to the very edges

® comfortable, fatigue-free
operation

® unequalled stability

® superior Zeiss optics

® full choice of contrast-
enhancement methods

@® capabilities of the illumi-

nation systems fully utilized
® 35 mm and large-format
photomicrography

® micromanipulation and
microinjection

® compatible with TV and
cine cameras, equipment
for microscope photometry
and image analysis

info-coupon

Please send more
information about Zeiss
inverted microscopes

sender:

For literature circle reader service number 129
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= Dialog Information Services, Inc. 1985
= A O

L

Have you ever had an idea that could
change the world, only to have someone
else beat you to it? After months of
painstaking research, there’s nothing
more frustrating than reinventing the
wheel. Again.

DIALOG®is the online informa-
tion system that can give you a flying
head start on your competition. Dialog
goes right to the source, with 10 to 15
years of data on every subject, from
aerospace to zoology. Even if you're
in a specialized area of research, you

never know when you'll need some-
thing from another field. With Dialog,
it’s all available instantly.

Anyone can learn to use Dialog,
too.In fact, Dialog is so useful if it didn't
already exist, you'd just have to invent it.

To find out about Dialog now, call
800-3-DIALOG. Or write: Dialog, Dept.21,
3460 Hillview Ave,, Palo Alto, CA 94304.

PDIALOG Fitousasmaics

A subsidiary of Lockheed Corp.

AUTOMATE
MEASUREMENT
YOUR IBM PC

‘Photo Courtesy/Edward Jones, M.D.

New digitizing tablet with

Sigma-Scan™ measurement
software. $1195

Cat #3011 — 12" x 12" system

Resolution of .025 mm, accuracy of
at least .25 mm. Comes with state-
of-the-art software for area, linear,
perimeter, length of curvy line, and
angular measurements. X, Y point or
stream digitizing. Descriptive statis-
tics. Transfer data to other programs
in standard ASCII or DIF format.

Call or write today for more
information.

JANDEL SCIENTIFIC

MICROCOMPUTER TOOLS FOR THE SCIENTIST
2656 Bridgeway, Sausalito, CA 94965
800-874-1888
(In Calif. call 415-331-3022)
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SCIENCE
Posters

The following posters of Science
covers are available:

30 March 1979, Tropical flowering
tree;

23 February 1983, Landsat photo
of Detroit, Michigan;

29 July 1983, Cheetah;

2 December 1983, Snowshoe
hare;

23 December 1983, Cathedral
window/DNA molecule.

Combination of space covers in
scroll format: 1 June 1979, 23 No-
vember 1979, 10 April 1981.

Price is $5 each (prepaid).
Write to AAAS, Department POST,

1333 H Street, NW, Washington,
D.C. 20005.




Higher capacity...plus.

The new 18-place Model 5415
Micro Centrifuge gives you
important operating advantages—
with unique Eppendorf quality.

Versatile in use.

Model 5415 has a variable-speed
motor that reaches a maximum
of 14,000 rpm with an RCF of
16,000 x g; a 30-minute timer;
and a momentary button for short
spins. ltaccepts 1.5 mL, 500 pL,
400 plL, and 250 pL Eppendorf
Microcentrifuge Tubes and
blood collection microtubes,
such as B-D Microtainer* Tubes.

New rotor design.

The enclosed rotor design
reduces air turbulence for
quieter operation. And the new
quick-release feature lets you
transport the rotor with tubes—
especially convenient when the
centrifuge is run in a cold room.

BRK-5280

For literature circle reader service number 125

The new Eppendorf |
Micro Centrifuge.

With 50% higher capacty,
variable speed, ]
~ Quieter operation, and

Quick-release Fotor.

« ‘—%‘! f’\\i" 77273
p' n\ N
'.\ ot \

Enclosed rotor design reduces air turbulence
and noise. Tubes are angled precisely at 45° to
maximize pellet formation.

5, )
XX >
‘%Q%Lﬁi
‘%z“" ’
(YT

Quick-release feature allows the 18-position
rotor to be easily transported even when
loaded. :

*Microtainer® Tubes is a registered trademark
of Becton Dickinson and Company.

" Brand new andturning18.

Safe and rugged.

The Eppendorf 5415 Micro
Centrifuge is UL listed for
safety. It's so rugged that an
accidentally unbalanced load
won't cause excessive vibration
or motor damage. For more

\information or a demonstration,

call or write: Brinkmann

Instruments Co., Division of

Sybron Corporation, Cantiague
Road, Westbury, NY 11590,

Tel: 800-645-3050; in New York,

516-334-7500. In Canada: 50
Galaxy Blvd., Rexdale, Ontario

‘MOW 4Y5, Tel: 416-675-7911.

Specifications
Maximum speed . 14,000 rpm
Maximum RCF 16,000xg
Test-tube capacity = 18 i
Time required for

maximum speed 10 sec

Time required to stop 12 sec

Dimensijons ; | !
28 x21 x28.5cm

(LxW xH)

Shaping the thqre. Prinkmann

NSTRUMENTS CO.
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Lactate Dehydrogenase by Hydro-
phobic Interaction Chromatography

How To Buy A CO, Incubator
Without Choking
up

Learn how a constant environment
happens. Precision COz incubators
show you how. We've made more
constant °C appliances for the lab
wow thananyone else in
oo the world.
amil"  FREE GUIDE on how
*to buy a COz incubator
plus literature. Write
Precision Scientific, 3737 West

Hookups for remote alarms
and monitoring of °C and C02%.

Dual purge cycles to
swiftly adjust for changes
in COz tension.

All solid state, automatic
control eliminates COz waste
of continuous flow.

Stainless steel chamber.
Water jacket insulation.

Cortland Street, Chicago, lllinois Polyurethane finish.
60647 1-800-524-9482.

COz rrf\l?nitomd at point of

MERSER infusion for immediate

SAMA response. Fan optimally

UAKERS ASSOCIATION positioned to prevent COz

stratification.

Digital pushbutton

control to set °C and COz%. Precision automatic

Bright LED display for each. COz incubator, £ 0.1°C,
+ 0.1% COz uniformity.
Shelves and supports
pop out to easily clean and decontami-
nate chamber.

~ Precision®Scientific

To have a Representative call circle reader service number 186
138 For 1iterature circle reader service number 187 SCIENCE, VOL. 234



Improve your HPLC Separations
with VYDAL columns for . . .

Proteins Peptides Oligonucleotides

Insulin Separation® Tryptic Digest* Synthetic Oligonucleotide
: Column: ;

| VYDAC R " VYDAC 218TP VYDAC 3040L
214TP54 l
!
i

Column: Column: ’

\v[
\

U.wab 4
] 10 ]

VYDAC columns are recommended by VYDAC reverse phase columns resolve VYDAC columns for oligonucleotide
leading protein chemists around the more fragments from tryptic digests purification are rapidly becoming
world for the separation of proteins. than other HPLC columns. the standards in the field.

*Used by permission from Rivier and *Courtesy of Brian Clarke, City of Hope
McClintock, J. Chrom. 268. 112 (1983)

B o I ceria, CA 92345 Call Toll Free 1-800-247-0924

a division of the Sep/a/ra/tions Group
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New from Macmillan Software

ASYSTANT scientific software.
Flexible menu-driven
environment gets you up
and running-fast.

Fully integrated analysis,
graphics, and processing
functions operate directly
on large datasets.

Unique features give you
flexibility not found in most
menu-driven packages.

Acquired data is immediately
available for analysis
and graphics. You never

have to shuffle programs.
g Lalculator Tunctions 3

A single keystroke lets you
import data from spreadsheet
and other data file formats.

The PC software of choice when you

don’t want to program.

Now get the power of widely acclaimed ASYST ™
Scientific Software in a stand-alone menu-driven
package: ASYSTANT Ready-to-Run Scientific
Software.” Easy to learn and use whatever your com-
puter background, ASYSTANT is a fully integrated
analysis and graphics package. It’s versatile, too.
Unlike other menu-driven products, ASYSTANT
gives you an extensive feature set and macro capabil-
ity to tackle your toughest applications.

Built-in functions include FFT, smoothing, inte-
gration, differentiation, curve fitting, statistics, dif-
ferential equations, and matrix and polynomial

operations. And all analysis functions are fully linked

to powerful graphics capabilities, including axono-
metric and contour plotting. ASYSTANT menu-
driven scientific software—just $495.

Optional data acquisition with ASYSTANT +.

Get all the features of the ASYSTANT package, plus
Circle No. 71 on Readers’ Service Card

3 (Db INTECER )
lnnamed Array COMPLEX DINL 87 , 21 )

Lets you interact visually

with your data. Just scroll,
select curve segments, and
watch your results appear.

On-line help is always
available by typing “?”.

Gives you more power
for the price than any other
software for the IBM PC.

Presentation-quality
scientific graphics easily
output to plotters.

one-touch data acquisition, with ASYSTANT +.
No extensive prompt lists. No tedious set-up. Just
choose the “metaphor” of the collection instrument
you wish to simulate—such as XY or strip chart
recorder, data logger, or signal averager—and you’re
ready to go. Only $895.

Free technical support. 60 days of free technical
support help you design, set up, and fine-tune the
perfect system. It’s your guarantee of trouble-free
operation.

30-Day No-Risk Offer.
CALL 1-800-348-0033

In New York state, (212) 702-3241.

Macmillan Software Co.

An affiliate of Macmillan Publishing Company
630 Third Avenue, New York, NY 10017

ASYSTANT Ready-to-Run Scientific Softv d ASYSTare trad
ASYSTand ASYSTANT were developed by Adaptable Lab s

ks of Macmillan Software Co.
P.O. Box 18448, Roch NY 14618
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AAAS announces its first annual colloqguium on science, arms control,

and national security. . .

Science and Security:
The Future of Arms Control

December 4 — 5, 1986
Omni Shoreham Hotel
Washington, D.C.

This new and exciting event will bring together more than 300 science, government,
business, and citizen leaders to examine in depth the key issues relating science,
technology, and national security. By providing a wide range of viewpoints on a
variety of questions, the colloquium will offer a balanced and thorough examination
of complex arms control and national security issues.

Plenary sessions

4+ Overview of the role of science and technol-
ogy in shaping national security policy

4+ Advances in weapons technologies and their
impact on security

4 The US-Soviet relationship

4+ SDI: An evaluation of its strategic and tech-
nical merits

4+ Congressional proposals for avoiding nu-
clear war

4 Technology and the Five Continent Peace
Initiative

4+ How can science and technology help us
create a safer world?

In addition, smaller group sessions designed to
encourage lively discussion and debate will

Program

focus on such critical issues as:

+ verification

+ weapons testing and nuclear proliferation
+ Soviet defense capabilities

+ C31 and nuclear stability

+ scientific community and defense research

Register today for this important and timely
conference by sending in the registration form
on the facing page.

For further information, please contact:

Richard Scribner

AAAS Committee on Science, Arms Control,
and National Security

1333 H Street, N.W.

Washington, D.C. 20005

(202) 326-6494

American Association for the Advancement of Science

SCIENCE, VOL. 234



AAAS Science and Security Colloquium
Washington, D.C.
4 - 5 December 1986

Omni Shoreham Hotel, 2500 Calvert St., N.W., Washington, D.C.

Please Print or Type

Name
(last) (first and imtial)
Affiliation
Mailing Address
(street and number)
(city) (state & 7ip) (telephone number)

[J Check enclosed or charge to my [] VISA or [ | MasterCard

(no other credit cards accepted)

Card No. Expiration Date

Cardholder’s signature

Advance
Registration
Form

S2

Registration Fees
$150 Full (meals & publications)  $

$110 Partial (publications only) .
$ 50 Student (publications only)

Separate Meal Tickets
$ 20 Lunch, Thursday (4 Dec.) .

$ 7 Breakfast, Friday (5 Dec.) -
$ 20 Lunch, Friday (5 Dec.) -
TOTAL AMOUNT: $

(] Check here if you need special services due to a handicap. We will contact you before the meeting.

Registration fees include all sessions and publications; meals are included only with payment of full registration fee. All registrants
receive an Arms Control Reader before or at the Colloquium and published Proceedings after the meeting.

Packets will be mailed to preregistrants in early November; registrations received after 5 November will be held at the AAAS
Registration Desk in the hotel. Refund Policy: Advance registration fees and meal tickets will be refunded for cancellations received
by 1 December; no refunds will be made on cancellations received after this date.

Mail top half of registration form to: AAAS Meetings Office, Science & Security Colloquium Regstratlon
1333 H Street, N.W., Washington, D.C. 20005

Hotel Reservation ¢ Omni Shoreham
AAAS Science and Security Colloquium 4 4 — 5 December 1986

(Reservations received after S November cannot be guaranteed)

Send confirmation to:

Name / Street
City State Zip Telephone No.
Other occupants of room: Name Name

Room: [] Single ($85)* [J Double ($105)* [ Twin ($105)* *Add 10% DC sales tax and $1 occupancy tax.

Arrival: Date Time

Departure: Date Time

Be sure to list definite arrival and departure date and time. Check-in time is 3:00 p.m.: check-out time is 12 noon.

Special housing needs due to handicap

Enclose separate check, made out to Omni Shoreham, for first night’s room deposit or provide major credit card information:

Credit Card Name Number Expiration Date

Cardholder’s signature

Mail bottomn half of reservation form to: Reservations, Omni Shoreham, 2500 Calvert St., N.W., Washington, D.C. 20008




Science and Security:
The Future of Arms Control

December 4-5, 1986
Shoreham Hotel
Washington, D.C.

Schedule of Events

Thursday, December 4

Friday, December 5

8:00
9:00

9:10-10:45

10:45-11:00

11:00-12:30 .

12:30-2:00

2:00-4:30

4:30-4:45

4:45-6:00

6:00-7:30

Registration

Welcome. Rodney W. Nichols, Chair, Committee on
Science, Arms Control, and National Security, AAAS

An Overview of the Role of Science and Technology
In Shaping National Security Policy

Sidney Drell, Deputy Director, Stanford Linear Acceler-
ator Center, Stanford University

William R. Graham, Director, Office of Science and
Technology Policy, Executive Office of the President

Brent Scowcroft, Vice President, Kissinger Associates,
Inc.

Rodney W. Nichols, presiding
Break

Advances in Weapons Technologies and Their Impact
on Security

Lawrence Woodruff, Deputy Under Secretary for Stra-
tegic and Nuclear Systems

Albert Carnesale, Professor and Academic Dean,
Kennedy School of Government, Harvard University

William Perry, former Under Secretary of Defense,
current President, H & Q Technology Partners, Inc.

Admiral Noel Gayler, presiding, former Director,
National Security Agency, current Board Member,
Committee on East-West Accord

Luncheon Address: Technology, the Arms Race, and
the U.S.-Soviet Relationship

Robert S. McNamara, former Secretary of Defense

Mildred Dresselhaus, presiding, Institute Professor, MIT,
AAAS Board Member

SDI: An Evaluation of Its Strategic and Technical
Merits

Franklin Long, Professor Emeritus of Chemistry, Cornell
University

Nicolaas Bloembergen, Professor of Physics, Harvard
University

Lt. Gen. James Abrahamson, Director, Strategic
Defense Initiative Organization

Charles Zraket, presiding, President, MITRE Corpora-
tion

Break

Open Forum on Science, Technology, Arms Control
and National Security

A further opportunity for colloquium participants to
ask questions of and interact with the day’s speakers.
Panelists include: Sidney Drell, Brent Scowcroft, Noel
Gaylor, Franklin Long, Nicolaas Bloembergen, Rodney
W. Nichols, and Charles Zraket.

Reception: All attendees invited

8:00

8:00-9:30

9:30-10:45

10:45-11:00

11:00-12:30

12:45-2:30

Late Registration

Breakfast Address: Congress, Nuclear Arms Control
and Reducing the Risk of War

Dick Clark, presiding, Senior Fellow, Aspen Institute for
Humanistic Studies

Technology and ““The Five Continent Initiative”

The Honorable Pierre Schori, Deputy Foreign Minister,
Sweden

Patricia McFate, presiding, President, American-Scandi-
navian Foundation

Break

Smaller Group Sessions

1) The Problems and Promises of Verification: Can
Future Arms Control Agreements be Verified?

Panelists:

Sidney Graybeal, Vice President, System Planning
Corporation

Kosta Tsipis, Director, Program on Science and Tech-
nology for International Security, MIT

2) Weapons Testing and Nuclear Weapons Prolifera-
tion: Prospects for the Future

Panelists:
Herbert York, Director, Institute for Global Conflict and
Cooperation, University of California, San Diego

Joseph Nye, Director, Center for Science and Interna-
tional Affairs, Harvard University

3) An Assessment of Soviet Strategic Force and
Defense Capabilities

Panelists:

Condoleezza Rice, Hoover Institution
Jonathan Dean, former Ambassador; Union of
Concerned Scientists

4) The Scientific Community and Defense Research

Panelists:
Jack Ruina, Professor of Electrical Engineering, MIT
Michael May, Associate Director, Livermore Laboratory

5) Command, Control, Communications, Intelligence
(C*1) and Nuclear Stability

Panelists:

Ashton Carter, Associate Director, Center for Science
and International Affairs

Charles Zraket, President, MITRE Corporation

Luncheon Address: A Vision for the Future: How
Science and Technology Can Help Us Create a More
Secure and Peaceful World

David Hamburg, President, Carnegie Corporation of
New York

Joseph Nye, presiding, Director, Center for Science and
International Affairs, Harvard University

Adjourn




GORDON RESEARCH CONFERENCES

“FRONTIERS OF SCIENCE”’ PLEASE
APPLICATION NOTE
Please complete this application and mail (in duplicate)
to the Director. Deadline for Receipt of Application

is Six Weeks Prior to the Conference

Conference on Date:
(Name of Conference — Please Print)

Name: (Please Print) Location
Organization: Accommodations
Business Address: (Room & Meals) For:
(inc. dept., street & no.) .‘S\pplicant

. ) pouse ___
City and State: 7 Code Child(ren)
IMPORTANT Total - ——

Please check if you have applied to another 1987Winter Conference

Indicate your particular activities which justify favorable consideration of you as a participant in and
contributor to this Conference. (Not required of speakers.) Applications are referred to the Conference
Commiittee for review in accordance with the established regulations, and this information is essential.

PROFESSIONAL ACTIVITIES:
What type of position do you have? Graduate Student Postdoctoral Research
Scientist _ University Professor  Research Directo?:__Program Manager
Are you personally involved in research activities in subject area of Conference?

How many papers have you published during the past 3 years in the subject area of
the Conference?

FIXED CONFERENCE FEES — Winter, 1987 — CALIFORNIA

*FIXED FEES: PAYMENT:

Conferee (double occupancy) $385.00 The full fixed fee will be required IN ADVANCE of ALL PAR-
Conferee (single occupancy)  $495.00 TICIPANTS AND GUESTS. Attendance and/or accommoda-
Guest (double occupancy) $275.00 tions will NOT be reserved unless this fee is paid 3 weeks prior
Guest (single occupancy) $ 385.00 to the Conference. Foreign participants will also be required

X . to pay Gordon Research Conferences in advance in U.S. dollars
Full fixed fee charged regardless of time conferee attends payable by wire only to a U.S. bank. Checks drawn on Cana-

Conference. Please note fees. dian banks and foreign banks cannot be accepted and will be
2.*Fixed fee cannot be prorated or reduced for anyone returned.

(speakers, discussion leaders, conferees).
3. Refunds - See General Information under cancellations.

The recording of lectures by tapes, etc. and the photography of slide material are prohibited. Printed reference to Gordon Research Con-
ference papers and discussion is not permitted. Authors are requested to omit references to the Conference in any publication. Guests are
not permitted to attend the conference lectures and discussion sessions. Each member of the Conference agrees to these regulations when
registration is accepted. :

Signature
Please return to: Date
Dr. Alexander M. Cruickshank, Director .
Gordon Research Conferences Telephone: Business
University of Rhode Island
Kingston, Rhode Island 02881 Tel: (401) 783-4011 Home

RECEIPT OF THIS APPLICATION WILL NOT BE ACKNOWLEDGED
PLEASE DO NOT SEND PAYMENT WITH THIS APPLICATION
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