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November 28, 1986

Max Green

Room 196

OEOB

White House
Washington, DC

20500

Dear Mr. Green:

I would like to express my gratitude for your help in
securing William Tobey as a participant in our Madison
symposium on "Reducing the Risk of Nuclear War: SDI and
Alternatives." We at SIPI and the people at the
University of Wisconsin both feel that the event was a
rousing success. (See enclosed material for details.)

We had over 25¢ people at the symposium. It was
covered by WKOW-TV, the local ABC affiliate, and aired
as the lead story on their 1¢ o'clock news. Taylor and
Maaranen taped a l2-minute segment on "Wisconsin
Magazine,"™ a WHA (Public) TV weekly news show and also
went live on a WHA-Radio call-in news talk show that
lasted an hour. And Tobey and Rathjens made an
appearance on the local CBS (WISC-TV) news show, "Live
at Five>" We will obtain copies of all these tapes.
There was also considerable coverage by local
publications and I will forward copies of these clips
to you. (Some are enclosed.)

Soon we will have a full transcipt of the proceedings
and will send Will Tobey and the other panelists copies
for corrections. (If you are interested in a
transcript, I would be happy to send one.) We may
publish an edited version of the symposium in booklet
form and also devote part of a SIPIscope to the event.
We encourage the panelists' comments and suggestions.

Again, thank you for taking the time out to help make
this symposium a success. I hope you'll be available
to assist in future SIPI endeavors.

Sincerely,

Sy F P

Jay Letto
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KEDUCING THE RISK OF NUCLEAR WAR: UW SYMPOSIUM LOOKS AT THE ALTERNATIVES

MADISON--Is the Strategic Defense Initiative (SDI) the answer to avoiding
the risks of nuclear holocaust? Are there other viable alternatives such as
arms limitation and reduction?

These and other questions will be addressed at a symposium, "Reducing the
Risk of Nuclear War: SDI and Alternatives," Tuesday, Nov. 18 from 7-9 p.m. in
the Lakeshore Room of the Wisconsin Center at University of Wisconsin-Madison.

The symposium will feature noted political scientist George W. Rathjens of
the Massachusetts Institute of Technology; William Tobey, deputy director of
defense programs for the National Security Council; Theodore B. Taylor, a
physicist and former nuclear weapons designer now working for the elimination
of nuclear arms; and Michael H. Mobbs, assistant director for strategic
programs for the U.S. Arms Control and Disarmament Agency.

The free, public symposium is part of an ongoing series sponsored by the
Scientists' Institute for Public Information, a non-profit organfzation
dedicated to increasing public awareness and understanding of issues involving
sclence, technology and public policy. Local sponsors include the UW-Madison
School of Journalism and Mass Communication and the International Cooperation

and Security Studies Program.

The symposium is made possible by grants from the H. Smith Richardson
oo emtn e

Charitahkg\?fpst, the Ploughshares Fund, the General Service Foungation and

The Ford Foundation.
—_—

iHit#
-~ Terry Devitt (608) 262-8282
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*‘This is a complicated issue.’

statecraft and the ways of the human spirit,”
cuncluded the first US. government panel to.
analyze control of atomic energy 40 years
ago. The essence of the problem we face in
strenglhenung peace in a world with nuclear -
‘weapons has not changed in four decades. I ;
is challenging and success toward its solu- |
Uon dufficult to measure. .

Certainly, the threat we face from the -
Soviet Union has grown enormously, espe-- .
clally since the first Strategic Arms Limita-
tlon Treaty (SALT I) in 1972. Since then, the
Sowviets have fielded four new types of inter-
continental balhistic missiles (ICBMs); a
fifth is being tested. Since SALT II was
signed in 1978, the Soviets have a’most dou-
blad the number of warheads aimed at us.

The Soviets also have a vigorous strate- |
gic defense program predating our own .’
They spend roughly as much an strategic de-
fense as they do on strategic offense. Mos-
cow is the only city in the world with de-
fenses against ballistic missile attack. The
Soviets are constructing a specialized radar
near Krasnoyarsk, in direct violation of the
ABM Treaty. The Soviet laser effort alone
{nvolves more than 10,000 scientists and en-
gineers at & half-dozen sites.

These facis form a dangerous- mosaic.
Soviet strategic defense alone 1s not threat-
ening; but it's combined with & unique and tolks. He is presently deputy director of
devastaung (irst-strike capacity. Moreover, ‘defensa programs on the National Se-
the Soviets seek & monopoly in defenses. -eunfy Council stoff. v
President Reagan announced SDI in one of . :
his most {amous public sp But the

Recent signs of success shonld make us
more determined, because the Soviets will
be toughest as we near agreement. We have
been patient and we have made progress. If
we remain resolute, we will achieve a more
stable peace.

Tobey has worked for the Defense
. Department and as an adviser to the
U.S. delegation to the Geneva arms

ahaeéd Oi"t

_Experts to discuss SDI

at campus sympo;igm

William Tobey and George Ralhjens,
whose pro and ron- positions on the
Strategic Defense Initative appear on
this page, will be participants in a public
svmposium, “Reducing the risk of nu-
clear war: SDI and alternatives.” from 7
to 9 pm. Tuesdar on lhe UW-Madison
campus.

The symposxum wilt be in the Lake-
shore Room in the Wiscensin Center, 702
Langdon St. 1t is sponsored by the Scien-
tists’ Institute for Public Information, the
UW-Madison Scheol of Journalism and
Mass Communications and the Interna.
tional Cooperation and Security Studies
Program.

Tobey and Rathjens will appear on a
panel of .scientists and defense experis
moderated by Robert March. a UW pro-
fessor of physics «nd award-winning sci-
ence writer. Also participaling: *

+ Theodore Taylor, a pnysicist and
former nuclear weapons designer who
was involved in Liie buildis'; of the hydro-
gen bomb wiule working at the los
Alamos {N.M.) Lanoratery from 1945-56.
He is formeér depty director of the De-
fense Nuclear Agency of the Defense D¢~
partment and a former consultant t. the
Atomic Energy Usmmission

v Michael Mcbbs, asuslant director
of the US. Arms Contro! and Disarma-
ment Arency. He Is the th rd-ranking ad-
ministrator at ACDA and 1s o: the agen-
cy's stralegic programs.

‘The sympositrn will include an intro-
duction by *arch, a 15-minute presenta-
tion from e:.ch participant and an hour
for audience questions. There is no ad-
mission charge.

K

Ach lles heel?

Con Nuclear arsena/s
prowde real deterrence-

By George Rathjens .

In the aftermath of the Reagan-Gorba-

* chev meetng in Reykjavik. and the subsc-

quent foreign ministe:s meeling in Vienna, it
is clear that the pear-term prospects for

major Soviel-American nuclear arms agree- |

ments are poor.
The stcking point Is Soviet unwillingi-
ness to conclude agreements on other weap-

. ons unless the Strategic Defense Initiative *

{SDI) is constrained, coupled with President
Reagan's insistence that the progr .m con-
tinue.

In the circumstances, many will argue
the desirability of our at least foregoing SDI-
related developments that wouid contra-
vene the Ant-Ballistic Missile (ABM)

Treaty of 1972 and of restraints on other pro~

grams — new nuclear delivery systems,
anti-satellite systems and underground nu-
clear testing — &t least for so long as there

Is reasonable reciprocity of restrawnt by the
Soviet Unicn.

But better bet on Congress sunply hold- _

ing back on funding rather than counting on
such restraint by the White House!
Desirable as they may be. no one should .

be misled that such limitalions are likely to
have much direct effect on reducing ther:.ik
of nuclear war, nor, for that matter, the
damage shouid it occyr, Nor would a “nu-
clear freeze” nor even ti.» kunds of arms-re-
ductions agreements that have been dis-
cussed in Geneva.

All must be seen as attempts to deal with

Soviels conunue o deny the existence of
iheir sirategic defense research — even
while seeking to ban SDL These long-term
trends in Soviet offensive and defensive
forces, logethier with his hope to strengthen
deterrence by relying on defenses, led Rea-
gan to conclude we must act or jeopardize
our abdity to bulld a more stable world.

- Reagan's response has been three-foid:
rebuilding our retaliatory forces to preserve
deterrence over the near term: investigal.
ing strategic defenses to lmd a safer future” *
form : (delen'ence andleekmgdeep equi-
table and verifiable arms reductions. Each
of these steps IS complementary, Over the
Dear term we must rely on the threat of re-
talation with nuclear arms to deter Soviet ,
attack We necd SDI as a lever to achieve
arms reductions and as an insurance policy
1o guard agalnst Soviet cheating

. It would be premature to judge the wlil--
mate effectiveness of these programs. But
Reagan has succeeded in radically changing
the terms of cebate. Instead of negotiating .
r'2s for arms incoeases, such as SALT 1
and 11, Reagun is proposing real arms cuts.

‘The averwhelmingly favorable response *

10 Reagon's refusal to trade away SDI at
1celand demonstrates that Americans would
prefer a doctrine based on defending our-
selves. Reagan believes America and our
allies must rise above a strategy based on
deterring Soviet attack simply by threaten-
ing nuclear retahation If the Soviets are
capable of equitable and verifiable reduc- '
tions of nuclear arsenxls, we have the oppar:
ot P .- - . -

et B

.- weapons “impotent and ehsolete™?
Although such a defense certainly would |

. George Rathjens

the dual problem that inheres in having a
difficult adversary in a worlid of nuclear
weapons by tinkering around the edges.

Within very broad limits, the nuclear pos-
tures of the two superpowers hardly matter.
Each will surely be deterred {from dehber-
ately initiating conflict with the other by the
fear that escalation, inevitably unpredicita-
ble, could lead to catastrophe. :

And, when one considers more likely
paths to war — most parucuiarty, actions by
third parues, over which the superpowers
may have little control, and for which World
War I is a better modei than World War II —

the superpowers’ nuclear weapons are likely |

o be quite irrelevanL

Can SDI make a difference? Notif all it

can lead to iy “enhancement of dularrance ®

{or deterrence needs no enhancement. With "
+ or without our having defenses, the oviels

must expect that & direct attack aganst us

will lead to an unacceptably high likelihood |

of totally devastaling retaliaucn.

But what of Reagan's vision, not of just
“enhancing deterrence,” but of an Astre-
dome-type defense that would make nucle

make a difference, both ko the risk of war

. and in the damnage should it occur, technical
* considerations will preclude our ever being

able to deplov such a defense agamnst a re-
sourceful and reactive adversary. Als, it Is
unbelievable that f we were to deploy such
2 defense, should we so seitie our differ-
nges with the Sowviets, they would not react.
ven the vision, though, s important. It

is an tmpediment to reducing the rsk of nu-
clear wer, for in Gifering an enticing “lechn-
cal fix" 10 the problem of nuclear weapons
and the Soviet Union, the president diverts

attention from diplomatic and political §

paths that offer the only real hope of resotu- |
tion of differences and avoidance of conflct i
that might engull us.

Rathjens is a professor of political sci
ence at Massochusetts Institute of Tech-
nology, a part-hime piofessor of Mar-
quette University and the former deputy
director of the Defense Advonce Re-

- search Projects Agency of the Depor- .

{
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- Options for peace

Is banning Star Wars a first step in arms control . . .

By THEODORE B. TAYLOR
RESIDENT Reagan and Secre-
tary Mikhail Gorbachev have
repeatedly said their goal is

worldwide elimination of all nuclear

weapons.

Gorbachev proposes that this be
done by the year 2000. Related Sovi-
et action ‘has included a 15-month
unilateral moratorium on nuclear
tests, while pressing for the United
States to stop testing also and then
join them in working out a compre-
hensive treaty banning all future
tests. The Reagan administration has
flatly refused to stop testing before
strategic nuclear weapons have been
.eliminated.

* Reagan wants to wait for Star

Wars to “render nuclear weapons

impotent and obsolete” and his insis-

tence on continuing on this vislonary
path has brought all productive
arms-~control negotiations to a halt.

Walting for Ronald Reagan’s vi-
sion of an impenetrable, nationwide
shield agalnst all nuclear attacks

means waiting forever or, more like-.

ly, untii nuclear war leaves nothing
to wait for. His shield is a technical
Impossibility. Developing a less am-
bitious version of Star Wars would
.gtill waste more tax dollars than
have been spent on any project in
history. Worst of all, it would stimu-
late an arms race beyond our wildest
nightmares. Rather than rendering
nuclear weapons obsolete, it will
make them proliferate like rabbits.
Any signs that SDI might be effec-
tive against intercontinental ballistic
missiles will stimulate not only build-
ing nuclear countermeasures, but
also pew types of cruise missiles,
_bombers, Intermediate-range subma-
rine-launched missiles and other
strategic weapons against which Star
Wars offers no defense. Furthermore,
SDI's vulnerability to nuclear explo-
slons In space must be tested before

..

full deployment. This means break-
ing the 25-year-old treaty banning
above-ground nuclear tests; under-
ground tests are inadequate for this
purpose. .

Congress should demand from the
Reagan administration a thorough
justification of clalms that pursuit of
Star Wars will decrease the likeli-

of radically new types of nuclear
weapons that, if developed, will
greatly intensify the inherent dan-
gers in a nuclear arms race.

® Establishment of major public
and private, national and internation-
al activities chartered to assess thor-
oughly the options for proceeding
toward a stable world without nucle-

Arms-control program
A free, public symposium, “Reduc-
ing the Risk of Nuclear War: SDI
and Alternatives,” will be held

- Tuesday, Nov. 18, from 7 to 9 p.m.

in the Lakeshore Room of the Wis-
consin Genter at the University of
Wisconsin — Madison. It will be
structured so that members of the
audience can question the experts.
Both Michael H. Mobbs and Theo-
dore B. Taylor will be included
among the panelists. A reception
will follow in the Memorial Union at
which the panelists will be available
for informal discussion.

hood of nuclear war, at a cost we can
afford, as a condition for further
tunding of the program. I strongly
doubt this condition can be met.

If the SDI logjam can be broken,
the United States and the Soviet

Ualon could then join the rest of the

world in vigorous action agalnst the
most threatening common enemy —
nuclear weaponry itself. Inltial ac-
tions shouid include:

B An immediate agreement by the
United States to join the Soviet Union
in its present moratorjum on all nu-
clear tests, followed by joint pressure
for a worldwide, enforceable treaty
forbidding all future nuclear tests.
This will keep closed the Pandora’s
Box containing countless generations

ar weap 8

B Serlous worldwilde considera-
tion of non-violent alternatives to
traditional milltary response to
threats of aggression.

B A verifiable worldwide freeze
on production of nuclear weapons
and delivery vehicles.

B Internationally monitored dem-
onstration tests of the specific steps
needed for elimination of_ specific
nuclear weapons.

W Establishment of major co-
operative projects, especially but not
exclusively involving the Unlted
States and the Soviet Union, which,
when accomplished, threaten no one
and benefit everyone. Technological
examples include water- and air-pol-
lution abatement, development of
economical renewable energy re-
sources, joint exploration of space,
and a host of others. Success of such
projects could help shift from deter-
rence by threats of massive violence
to deterrence by a desire to preserve
the benefits of constructive coopera-
tlon. This shift could start now, inde-
pendent of arms-control negotiations
and dlsarmament agreements. -

But we must move quickly. Time
Is running out.

Theodore B. Taylor, a physicistand
former nuclear weapons designer is now
working for the elimination of nuclear
arms. He s president of NOVA, INC., a
renewable energy company, and a board
member of the Nuclear Control Institute.

v " -
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.‘ . .or is SDI our only hope for security, Soviet compllance? ﬁ

By MICHAEL H. MOBBS

INCE the Iceland .meeting be- -

tween President Reagan and
General Secretary Mikhail Gor-
bachev, the United States has sought
to build on the important results

achieved there. Recently, Secretary *

of State George Shultz met with For..

eign Minister Eduard Shevardnadze

_in Vienna to discuss — along with

human-rights issues, regionai issues
and bilateral affairs — arms-control
issues, The United States brought its
top experts in order to have the kind
of intensive discussions that have
brought progress over the past few
months. In arms control, we sought
to narrow areas of disagreement in
strategic-arms reductions, in inter-
mediate-range nuclear forces, and in
defense and space issues. -

Unfortunately, the negotiations did
not move ahead as we had hoped. But
these issues will continue to be pur-
sued by our negotiators at the nucle-
ar and space talks in Geneva. More-
over, to maintain momentum, the US
has proposed that experts from both
countries meet before the next round
of negotlations begins to see if fur-
ther progress can be made.

Understanding the situation today
requires going back, at the very
least, to the Reykiavik meetlng of a
month ago. o

- That meeting resulted in reduced
differences in virtually every major
agpect of nuclear arms control. These
postive results have been formaily
incorporated into the US negotiation
positlon in Geneva, where we now
hope to build upon them.

At Reykjavik, the US offered a
proposal . for agreement that was
both sweeping in scope and generous
in content. In exchange for the US
commitment not to depioy the Strate-
glc Defense Initiative for 10 years,
we offered the ,complete elimination
of all bailistic missiles — Soviet and
American — by 1996. Unfortunately,
the Soviets coupied acceptance of
this proposal with a condition that
was unacceptable; The US must con-
fine research to the laboratory,
which is more restrictive than what
the Anti-Ballistic Missile Treaty now
permits. In effect, the Soviets de-
manded that we km SDI.

" . “Does the Soviet Union

merely want protection for
itself? If so, then it should
be eager to move with us
toward a world in which
mutual security would be
enhanced as offensive

- weapons are reduced....” -

e

—Michael H. Mobb.

Yes, SDI was critical to the plan to
eliminate ballistic missiles; without
it, such & plan would be unworkable.
SDI would serve as the necessary
insurance policy for such a plan. It

. would help ensure that the Soviet

Union kept its commitments, and it
would be America’s security guaran-
tee were the Soviets, as they have
done too often in the past, fail to
comply with their solemn commit-
ments. At this very moment, in fact,
the Soviet Union is violating, among
other things, the ABM Treaty, and is
in a position to break out of the

treaty quickly to establish a nation- .

wide defense of its territory.

What do you think? !
The Journal welcomes your
views on the issues. Letters and
In My Opinions must bear the
writer's signature and name, full
address and telephone number,
Send them to: Letters to the
Editor, The Milwaukee Journal,
Box 661, Mllwaukee, Wis. .
53201.  +- L
Because of limned space, we
routinely condense_letters
*(preferred length is 300 words
or fewer) and In My Opinions
(600 words or fewer) . We
publish oniy original material.
{We don’t publish poetry, open
letters, or copies of letters sent
elsewhere. To ensure diversity,
we limit each writer to one
published letter every two
months, one published In My
Opinion every six months. .-

.

e, -

. technologies we are investigating are
‘not suited for offensive use. We have

. efforts of elther side.

« take one important example, is much

3

* as offensive systems are reduced and
' defenses play a greater role. But if
, the Soviet Unlon wishes not merely
. to protect itself, but to threaten oth-~

. forward. We continue to hope that

< »

- Michasl H. Mobbs is the assistant director

‘accept our proposal to join with us in

-major research and development fa-

LTIMATELY, of course,
. |'progress in arms control de-

T T

It would be a mistake to believe
that SDI itself was the main stum-
bling block at Reykjavik. just as it
would be a mistake to view it as tha
main obstacle to progress today.|
More accurately, the problem lies
with the Soviet allegation that SDI is
an offensive program. Our SDI re-
search to date clearly shows that the

made this clear to the Soviets. And
we have urged the Soviet Union to

opening research facilities to each
other’s inspection. This confidence-
building measure should answer any
questions about the strateglc defense

" The Soviet Union is also pursu.lng
defenses against ballistic missile at-
tack. The Soviet laser program, to

larger than the US effort. It involve
more than 10,000 scientists and engi
neers and more than a half-dozen|

clutlu and test ranges.

LN &é{"”&v':f Lo e

ness of our proposals, but on the So-
viet Union. Does the. Soviet Unio

merely want protection for itself? If
so, then it should be eager to move
with us toward a world in which
mutual security would be enhanced

pends not simply on the l'air;%

ers as well, then the chances for
meaningful reductions and lessening
the risk of war through arms-control
agreements are bleak indeed. - -4

. They do not have to be, however, |
“*and we belleve the agreements we |
have proposed are fair to both sides
and wouid represent a dramatic step

the Soviets will show a willingness"
to teke that step with us, But that's a
declslon the Soviets must make. N

- REY R RN U

of the United States Arms Control and. ...
Disarmament Aaency for Stmtegk: A
‘Programs i B
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‘Star

By Susan Lampert Smith
Ol The State Journal

In a Tuesday night debate on the
UW-Madison campus, President Rea-
gan's “Star Wars program was com-
pared with the fake cancer drug Lae-
trile — and praised as the way “lo-
ward a more secure, less risky
world.”

The advocales of the Strategic De-
fense Initiative (SDI) were both
young, blond and methodical in their

approach to the debale, They were.

William Tobey, deputy director of de-
fense pregrams on the National Se-
curity Council slaff, and Steven
Maaranen, chief of the delense and
space division in the U.S. Arms Con-

trol and Disarmament Agency.

The opponents of SDI were gray-
ing and passionate. They were
George Rathjens, a Massachusetts
Institute of Technology professor,
and Theodore Taylor, a former hy-
drogen bomb scientist who now heads
an allernative energy company.

About 250 spectators jammed the
Lakeshore Room of the Wisconsin
Center. Judging from applause and
questions, most agreed with anti-Star
Wars perspective.

Here are a few of the things they
heard, for and against the space-
based defense system.

Pro-Star Wars: Tobey said the
SDI is not primarily designed lo
shield the entire country from a nu-
clear attack.

“Its fundamental purpose is deter-

rence,” he said, “to make sure nu-

clear weapons are never launched.”

Tobey said SDI has already
proved useful by bringing the Soviels
back to the bargaining tahle and by

allowing the United States to propose .

reducing its arsenal of weapons.

“By proposing SDI” he said,
“President Reagan has changed the
tone of the arms control debate from
ever-increasing weapons to reducing
them.”

Tobey and Maaranen both
countered technical criticism of SD1
by saying it is still in the research
phase and will be evalualed, and per-
haps scrapped, if it is shown not to
work. Maaranen said SDI will be
judged on whether it can survive a
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nuclear attack and whether it will
convince enemies not to attack

“The question is: ‘How well do you
need to do?, ” Maaranen asked. *SDI
technology doesn't have to be perfect
to work.”

Maaranen said SDI could be part

of a several “layers” of defense,
which would attack incoming mis-
siles at various stages in their flight.
He said SDI will “move us toward a
more secure, less risky world.”
- Antl-Star Wars: Rathjens said
Reagan has sold SDI as “a shield that
protects {people) from nuclear weap-
ons as a roof prolects a {amily from
rain” because the public won't sup-
port a space-based system designed
mainly to prolect weapons.

Rathjeng said a perfect shield is

impossible. He said satellile-based
systems could be shot down easily be-
cause satellites move in predictable
orbits. .

“1 think that no matter how you
look at reducing the risk (of nuclear
war), SDI flunks on all counts,” he
said. “SDI is spherically symmetrical
-- it looks like a lemon, no matter
how you view it.”

Rathjens said SDI, like Laetrile,
offers “‘false hope” of a technical solu-
tion to nuclear war. He said a “World
War I” scenario, in which nuelear war
begins with a political tiff in a smaller
country, is more likely than the *
superpowers attacking each ot
He said SDI may stop the US. i
looking for political solutions.

Taylor said SDI research will o, ...

ficism, praise

a “Pandora’s box” of new, more
deadly space-based weapons. Speak-
ing as a former bomb researcher, he
said major laboratories are “addicted
to nuclear weapons.”

Taylor said he is especially wor-
ried about more nations developing
nuclear and space-based weapons.

“As everyone gets on the band-
wagon,” he said, “the mistakes, the
things that nobody imagined, will hap-

n‘ll
pe Tuesday's event was one of a na-
tional series of campus debates on
SDI sponsored by the Scientists’ Insti-
tute for Public Information. UW spon-
sors included the School of Journal-
ism and Mass Communication and
the International Cooperation and Se-
curity Studies Program.




Two seminars will focus
on war, peace, Star Wars

cT. 11/1 2/8
If you are interested in arms con-
trol or the Strategic Defense -Initia-
tive (Star Wars), the next week in

Madiscn should offer you plenty of in- -

sights, perspectives and discussion on
contemporary nuclear issues.

Two conferences ~ one linked to
Madison via satellite — will take
place. i

On Saturday, a “satellite summit”
will link panelists, in Washington,
D.C., and Hamburg, West Germany.
The discussion will be shown on a big-
screen television at Union South from
1to 3 p.m. Check the bulletin board or
call 266-2343 to {ind the room number.
‘On Tuesday, a symposium on
“Reducing the Risk of Nuclear War”
will take place in the Lakeshore
Room of the Wisconsin Center, 702
Langdon St, from 710 9 pam. .

The “satellite summit” co-spon-
sored by the Union of Concerned
Scientists and the International
Scientisis’ Peace Congress, features
scientists from the Soviet Union, Ger-

y UNS Reporter Terry Devitt

many and the United Kingdom dis-
cussing SDY, its role in arms control
and its impact on East-West rela-
tions. )

Participants in Washington will in-

“clude Paul Warnke, chief negotiator -

for the SALT II treaty; Jan Marten-
sen, undersecretary of the United Na-
tions; and Allan Mense of the SDI of-
fice. Panelists in Hamburg include
Lord Alun Chalfont of the Umted
Kingdom House of Lords; Hans Die-
trich Genscher, West Germany’s for-
eign minister; Dr. Richard Garwin of
the IBM TJ. Watson Research Cen-
ter; and Dr. Evgeny Velikhov of the
Soviet Academy.of Sciences. It will
be moderated by Hodding Carter,
host of the PBS television program
“Capitol Journal”

During the second hour, panelists
— including Linus Pauling, Nobel 1au-
reate for peace and chemistry = will
discuss informally the role of scien-
tist and citizen in arms controk.

The “Reducing the Risk of Nuclear
War” symposium, sponsored by the
Scientists’ Institute for Public Infor-
mation, the UW ScBool of Journalism
and the International Cooperation
and Security Studies Program, fea-
tures four panelists, with an oppor-
tunty for audience questions,

Participants in the event are
George Rathjens, professor of politi-
cal science at Massachusetls Insti-
tute of Technology; William Tobey, -
deputy director of defense programs
for the National Security Counci;
Theqdore Taylor, who formerly de-
signed nuclear weapons and now is
writing 2 book called “A World With-
out Nuclear Weapons”; and Michael
Moobs, assistant director of the U.S.
Arms Control and Disarmament
Agency. Physics professor Robert
March is the moderator.
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“‘Star Wars’ toplc of symposium

by Terry Devitt -, .. . em

Is the Strategic Defense Initiative (SDI)
the answer to avoiding the risks of -
nuclear holocaust?

Or are there other viable alternatives
such as arms limitation and reduction?.

These and other questions will be
addressed at a symposium, “Reducing the
Risk of Nuclear War: SDI and Alterna-
tives,’ Tuesday, Nov. 18 from 7-9 p.m. in
the Lakeshore Room of the Wisconsin
Center on the UW-Madison campus.

The symposium will feature noted polit-
ical scientist George W. Rathjens of the
Massachusetts Institute of Technology;
William Tobey, deputy director of defense
programs for the National Security Coun-
cil; Theodore B. Taylor, a physicist and
former nuclear weapons designer now
working for the elimination of nuclear

arms; and Michael H. Mobbs assistant
director for strategic programs for the
U.S. Arms Control and starmament .
Agency.

Free and open to the pubhc the sympo-

- . sium is part of an ongoing series spon-

sored by the Scientists’ Institute for Public
Information (SIPI). SIPI is a non-profit
organization dedicated to increasing pub-
lic awareness and understanding of issues
involving science, technology and public
policy.

Local sponsors include the UW-Madi-
son School of Journalism and Mass Com-
munication and the International Cooper-
ation and Security Studies Program.

The symposium is funded by grants to
SIPI from the H. Smith Richardson Chari-
tabie Trust, the Ploughshares Fund, the
General Service Foundation and the Ford
Foundation. L ’
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Tuesday, November 18, 7:00-9:00 p.m.

Room to be announced

"Reducing the Risk of Nuclear War" |
A panel discussion of the nuclear arms race and arms
control possibilities. Paneliists will include George

W. Rathjens, Professor of Political Science,
Massachusetts institute of Technology; Theodore

B. Taylor, Independent Consulting Physicist (and former
Deputy Director of the Defense Nuclear Agency,
Department of Defense); and others.

Co-sponsored by ICSS, Scientists’ Institute for Public
Information (NY), and the UW-Madison School of
Journalism




EVENTS this week

Reducing the Risk of Nuclear War SDI and other al-
tematives will be discussed by a panel including
Michael Mobbs, assistant director of the U.S. Arms Con-
trol and Disarmament Agency; George Rathjens,
professor of political sclence, Massachusetts Institute
of Technology; Theodore Taylor, independant consuit-
ing physicist, former deputy director of Defense Nuclear
Agency, Department of Defense; William Tobey, deputy
director of Defense Programs. The event will take place
at 7 p.m. in the Lakeshore Room, Wisconsin Center,
702 Langdon St. . s
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REDUCING THE RISK
OF NUCLEAR WAR:

SDI AND OTHER ALTERNATIVES

Panelists:

MlCHAEL MOBBS, Assistant Director (in Charge of Strategic Programs)

of the U.S. Arms Control and Disarmament Agency

GEORGE W RATHJENS, Professor of Political Science,

Massachusetts Institute of Technology

THEODORE B TAYLOR, Independent Consulting Physicist,

Former Deputy Director of Defense Nuclear Agency, Department of Defense

W"_LIAM TOBEY, Deputy Director of Defense Programs,

National Security Council

Moderator: -
ROBERT H. MARCH, Professor of Physics, UW-Madison

TUESDAY, NOVEMBER 18, 7:00 p.m.

LAKESHORE ROOM, WISCONSIN CENTER (702 Langdon Street)

Sponsored by: |
Scientists' Institute for Public Information (NY),

International Cooperation and Sepurity Studies (UW—Madison)
and the School of Journalism and Mass Communication (UW-Madison)
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November 11, 1986

Dear Wisconsin Editorial Writer:

I am writing to inform you of a rare opportunity to learn, first hand,
about one of the most pressing issues of our time: the Strategic Defense
Initiative and other, non-technological, strategies for reducing the risk of
nuclear holocaust.

In conjunction with the New York-based Scientists' Institute for Public
Information, the University of Wisconsin-Madison School of Journalism and Mass
Communication and the UW International Cooperation and Security Studies
Program are sponsoring the symposium "Reducing the Risk of Nuclear War: SDI
and Alternatives,"

The symposium's panel of experts consists of two high~ranking
administration officials, Michael H. Mobbs, assistant director for strategic
programs for the U.S. Arms Control and Disarmament Agency, and William Tobey,
deputy director of defense programs for the National Security Council. Both
are responsible for aspects of the Strategic Defense Initiative. The panel
will also consist of two nationally-known critics of the president's "Star
Wars" program, MIT political scientist George Rathjens, and physicist and
author Ted Taylor. Biographical sketches are enclosed.

One of the principal aims of the program is tc provide Wisconsin editorial
writers with an opportunity to become more familiar with the ramifications of
a national policy of almost unprecedented scope. The symposium, to be held
Tuesday {(Nov. 18) from 7 p.m. to 9 p.m. in the Lakeshore Rocm of the
University of Wisconsin-Madison's Wisconsin Center, will be structured so that
audience members will have an opportunity to question the experts. A reception
will fcllow in the UW-Madison Memorial Union.

Our hope is that you will take advantage of this opportunity to learn more
about this issue-im order- to better inform your audiences. If you would like Sr——
more information, or if there is anything we can do to facilitate a visit to
the University of Wisconsin-Madison campus, feel free to contact me at your
convenience.

Sincerely,

Terry Devitt
Science Editor

Enc.

Office of Information Services / Publications Office / On-Campus Services / University News Service



REDUCING THE RISK OF NUCLEAR WAR: SDI AND ALTERNATIVES

PARTICIPANTS

*William Tobey -~ A native of Decatur, Ill., Tobey holds degrees from
Nor?hwestern and Harvard Universities. He has been a staff member on several
p011§ical campaigns and has worked for the National Republican Senatorial
Committee. He subsequently served in the office of the secretary of defense
and as an advisor to the U.S. delegation to the negotiations on nuclear and
space arms in Geneva. He is presently deputy director of defense programs for
the National Security Council. His primary responsibilities are in the areas
of strategic defense and related arms control policy.

*Theodore B. Taylor -- An independent consulting physicist, Taylor is a former
guclear weapons designer now working for the elimination of nuclear arms. He
is a board member of the Nuclear Control Institute and president and chairman
of NQVA, Inc., a renewable energy company. A noted author, Taylor is now
working on a book entitled "A World Without Nuclear Weapons.'" He received
degrees.in physics from the California Imstitute of Technology and Cormell
University. In 1965, he received the Ermest 0. Lawrence Award from the Atomic
Energy Commission for work on nuclear weapons and the Triga research reactor.

In 1966, he was awarded the Secretary of Defense Meritorious Civilian Service
Medal.

“*Michael H. Mobbs -- Mobbs is an assistant director of the U.S. Arms Control
and Disarmament Agency. He is responsible for formulating and executing U.S.
policy on the control of strategic and intermediate-range nuclear arms, space
arms and strategic defense systems. Prior to his work at ACDA, Mobbs served as
special counsel to the head of the U.S. delegation and as the representative
of the secretary of defense to the negotiations on nuclear and space arms in
Geneva. A native of Florence, Ala., Mobbs has degrees from Yale and the
University of Chicago Law School.

#*George W. Rathjens -- A native of Alaska, Rathjens is a professor of
political science at the Massachusetts Institute of Technology. He holds
degrees in chemistry from Yale and the University of California at Berkeley.
His current interest is in the role of nuclear weapons in Soviet—American
relations and on nuclear arms control. During a l5-year career with the
federal government, Rathjens served as chief scientist and deputy director of
the Advanced Research Projects Agency of the Department of Defense, special
assistant to the director of the U.S. Arms Control and Disarmament Agency and
director of the Systems Evaluation Division of the Institute for Defense
Analyses. His recent work includes examinations of the feasibility of the
Strategic Defense Initiative and the likelihood and implications of nuclear
winter. :
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STARWARS
SPINOEFF

The controversial defeme system is yielding
- technologies that seem sure to change the world.

By Maicoim W. Browne

HE LANDSCAPED INDUS-
trial park that flanks San Diego’s-Balboa Avenue
hints of well-appoin rooms, robotic as-
sembly lines and healthy workers bronzed byll
weekends on the nearby beaches. The street is
only a few minutes’ drive from Sea World and\r
other tourist magnets, and to the casual visitor it|
seems as far removed as an American suburb.
could be from any hint of war or weaponry. But
the peaceful mien of the neighborhood is disturbed
several times a week by the blast of a stunningly
powerful cannon that sends flocks of startled birds
into the air and sets off burglar alarms in parked
cars over a wide area.

The source of the noise is one of the world's first
rail guns, a new breed of electromagnetic artillery
potentially capable of piercing the most heavily
armored tanks, of picking off intercontinental
missiles and battle satellites, and even of hurling
projectiles to distant planets.

The rail gun, built by Maxwell Laboratories
Inc., and named Checmate (an acronym for Com-
pact High Energy Capacitor Module Advanced
Technology Experiment), is about the size of a
large merry-go-round and stands in a hangarlike
building. One recent morning, flashing red lights °
and insistent loudspeakers warned nonessential
personnel away while technicians sealed off the
test building and retreated to the safety of a con-
trol shack. As the countdown progressed, pictures
and computer data flowed across monitor screens,
and workers readied the lasers, X-ray flash cam-

eras and diagnostic sensors used for assessing
each shot. The whine of high-power electrical
equipment rose to a scream, a supervisor nodded
to a controller, and the rail gun fired, sending a
shudder through the factory compound, slapping
clothing against the legs of passers-by and leaving
ears ringing. -

Hastily donning gas masks,- technicians
swarmed into the smoke-filled rail-gun building to
look for equipment damage and check the target.
Incredibly, a metal projectile scarcely larger than
a household nail had been driven into a sandwich
of thick steel plates to a depth of several inches.
“Nice clean shot,” someone observed. “We're
moving right along.”

In fact, experts say, American efforts to develop
an electromagnetic rail-gun launcher — a gadget
conceived by weapons makers as long ago as
World War [ — have achieved in the last two years
alone what Defense Department planners had
once predicted would take a decade. And credit for
the project’'s impressive progress goes to what
may be the most costly and intensive military re-
search program in history: the Strategic Defense
Initiative. Together with hundreds of other ar-
cane, high-technology devices, ideas and systems,
the rail gun has been selected for grooming and
development as part of President Reagan’s con-
traversial vision of a defense shield capable of de-
fending the United States against a Soviet ballis-
tic-missile attack.

The merits of the President’s plan — promptly
dubbed *‘Star Wars" by advocates and opponents
alike — have become a matter of intense world-
wide debate. Supporters see it as a means of end-
ing the threat of nuclear devastation. Opponents
charge that the program is an exorbitant boondog-
gle whose stated objective is ruled out by the limi-
tations of technology. Worse, these critics con-
tend, Star Wars defenses might so upset the frag-

. ile balance of forces between East and West that

war might become more rather than less likely.
Yet even as the debate has raged, Star Wars re-

Maicolm W. Browne is a science reporter for The
Times.
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search has moved abead quickly, consuming more  ful, but they achieved success under totaily differ-

than §3 billion in the last vear aione. and ivingun.,  ent conditions.

precedented momentum 10 3 broad range of ad- “Finally, I came to realize that the common de.
viniced scientific programs. nominator was to be found not in the successtul

The exotic new materials and technologies programs, but in the programs that had failed or
produced or encouraged by Star Wars research  come in Second best. An example was the German
promises to have particular importance for con- atomic-bomb program of Worid War II, a pro-

ventional warfare, fostering changes in land com- }gram that was so highly structured and formal
bat as radical as those wrought by the introduction  {that it was unable to correct itseif. By contrast,
of gunpowder in the Middle Ages. But spinoffs |the Manhattan Project was dynamic, contentious

from the President’s initiative are aiso finding jfull of sciendfic give-and-take, and t.hereforé

their way into a myvriad of civilian fields, inciud- ! capableof speedily correcting its own errors.
ing energy production, transportation. commuini- **I concluded that we needed the same rough-
cations and medicine. Meanwhile, science itselt is |\ and-tumble intellectual approach — the American
gaining new research tools from S.D.I. projects. approach — to S.D.I. research. I decided that it
Critics of S.D.I. point out that the technological \ was better to achieve 90 percent of a bold solution
side benefits of Star Wars research could be had jthan 100 percent of a imid solution.”
much more cheaply and efficiently if they were The resources now dedicated to finding that
pursued directly rather than as the unintended off-  *‘bold solution’’ represent an enormous natrional
shoots of an extravagant military spending pro- commitment. During the last year, American tax-
gram. But §.D.1. proponents assert that in the ab-  payers have paid some $3.05 billion for S.D.I. re-
sence of such a visionary scheme. it is unlikelV  search — nearly $13 for every man, woman and
that such research would have taken piace at all.  child in the country - and the administration has

Weapons research, they say. has been a key ele-  requested $5.3 billion more in Star Wars money for
ment in technological progress throughout histo-

the comin . Even if Congress succeeds i
ry, and has nearly always produced byproducts of  curing mfo, y:r;n - bothud:le House and s,maf;
immense value to mankind. Costly though World have voted sibstantial reductions — S.D.L. will
War II was in human suffering and destruction,  grill remain an important component of the na-
for example, warume research bequeathed a cor-  tjonal budget.
nucopia of consolation prizes to the survivors, in- Star Wars research, moreover, gets contribu-
cluding plasucs, synthetic textiles. antibiotics, jet  tions from many sources besides formal S.D.I. ap-
aircraft and nuclear energy. propriations. The Strategic Defense Initiative Or-
How far the President’s vision of a space-based ganization is less than three years old, and virm-
strategic defense will ultimately be carried is an  ally all the projects now under its aegis began with
open question. Spurred by concern over Federal oOther government agencies and organizations.
budget deficits, Congress has already voted signif- Overlapping research objectives and financing
icant cuts in §.D.I. funds, and even the program's persist, and much of the technology developed by
strongest supporters concede that enormous tech- the Defense Advanced Research Projects Agency,

nical obstacles still loom ahead. the Defense Nuclear Agency and other organiza-
Yet, even if a continental defense is never actu. Hons indirectly furthers Star Wars objectives. An
ally deploved. the long-term impacr.of S.D.I. re- insider acknowledged that “’Star Wars money has

search programs promises to be enormous. In a way of losing its color after passing through
laboratories from San Diego to Boston, Star Wars many hands.”

is no longer a mere phrase or debating point. For When the 5$.D.1.0. needs something to be in-
better or worse, the controversial Strategic De- vented or built, it pays handsomely and apportions
fense Initiative is aireadv vielding new technoio- the task to many hands. Predictably, the largest

gies that seem destined to change the world. {S.D.I. contracts have gone to the giants of the
jaerospace industry. Heading the 1988 list is the
Boeing Company, with contracts totaling $131 mil-

AIR FORCE LIEUT. GEN. JAMES A. ABRA-

hamson is no stranger t0 monster-size Federal Hon. Other top S.D.I. contractors include TRW
projects. From 1976 to 1580, he ran the Air Force Inc., $61 million; Hughes Aircraft Company, $40
program that developed the F-16 fighter. Later. he million; Lockheed Missiles and Space Company,
wok charge of space-shuttie development for the $25 million; Rockwell International Corporation,
National Aeronautics and Space Administration.a  $24 million; and the Raytheon Company, $17 mil-
post he held until 1984. lion. But Star Wars funds are also earmaried for a
Now. as director of the Pentagon's Strategic De-  wide range of small businesses, government labo-
fense Initative Organization (S.D.1.0Q.), the 53 ratories and agencies (including the Central Intel-
vear-old General Abrahamson is responsible for ligence Agency), and academic institutions.
what may turn out to be the biggest Federa] re- The economic impact of S.D.1. money is ubiqui-
search project ever. He currently oversees the dis- ) and potent. A Stamford, Conn., market re-
tribution of about $6 billion to some 1.300 Star Jlsearch concern, Business Communications Com-
Wars contractors in a program whose size rivais f/pany, has estimated that the commiercialization of
even tnat of the Manhattan Project. the secre! /i Star Wars technology will eventually yield pri-
World War II program that created the atomic}i vate-sector sales ranging between $5 trillion and
bomb. (The Manhattan Project, {rom its inception 320 trillion. The financial inducement for a com-
10 the destruction of Hiroshima and Nagasaks. Ppany to participate in S.D.I. research is so great.
cost §2 billion in 1945 dollars, equivalent to ap- in fact, that the S.D.1.O. re.
proximately $12 billion today. The current five- ﬂ ceives 10 times as many pro-
year S.D.I. program, which is intended merely to posals as it can pay for.
assess possibilities rather than to build a working Private entrepreneurs can
weapons system, is expected to cost up to $20 bil- exploit a wide range of inven-
lion.) , tions and discoveries that
“When I got here,’”” General Abrahamson said grow out of government-spon-
recently as he shared a sandwich with a visitor to sored research, and Star
his gadget-strewn Pentagon office, *‘I began look- Wars technologies are no ex-
ing for a common denominator in all the big tech- ception. But the commercial
nology programs that had been successful — a licensing of government pro-
common factor applicable to S.D.1. But I couidn't cesses Or inventions is a com-
find one. For instance, both the German and Brit- plex system that sometimes
ish jet-propulsion programs were highly success-

imposes burdensome practi-
cal problems. A government
agency may be unwilling to
grant exclusive long-term
rights to the use of an inven-
tion or process, for instance,
thereby depriving prospec-
tve commercial licensees of
a competitive edge.

The secrecy of such sensi-
tive military projects also
poses a potential problem for
the transfer of technology
from S.D.1. research to the
private sector, but General
Abrahamson minimizes its
long-term importance: *Of
course there are technologies
in §.D.1. that are vital to our
national interests and are
classified top secret. How-
ever, you'd be amazed how
much of our work is nonclas-
sifted or only moderately
classitied. Our secrecy classi-
fication system, like the pro-
posed missile defense itself,
is organized in layers, and
our policy is to permit the
maximum freedom of com-
munication consistent with
the national interest. That
policy shouldn’t pose a real
problem for anyone.™

“I am determined,” Gen-
eral Abrahamson said, “that
we not miss the opportunity
to capitalize on the results of
S.D.1. research and apply it
across all facets of our econ-
omy and sociery."’

THE COMBINATION OF A
thick wallet and a gambler’s
quest for dramatic gains has
already led S.D.l. research-

ers to discoveries with impor-

tant implications for fleldsy
largely unrelated to strategic

defense.

Perhaps the most signifi-
cant of these areas is conven-
tional warfare, where rmail
guns and other new “hy-
pervelocity weapons’’ prom-
ise to transform the kind of
continental-scale  armored
combat for which the Soviet
and American armies have
been girding themselves
since Worid War II.

Both the Pentagon and the
Kremlin believe that in future
land wars, tanks and ar-
mored personnel carriers will
decide the outcome of batttes.
Consequently, both sides
press their munitions makers
to design ever more lethal
projectiles, and sturdier
forms of armor to stop the
enemy's shells, bullets and
rockets.

To defeat the next genera-
tion of tough-skinned Soviet
tanks, Army planners be-
lieve, an entirely new class of
weapons might be needed:
weapons as superior to to-
day’'s powder-burning guns
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® and rockets as the 1Sth-cen.
tury harquebus was to even
the best crossbow of the day.
And thanks to the Strategic
Defense Initiative, the elec-
tromagnetic rail gun may
provide American armored
vehicles with just such s -
weapon.

In contrast to traditional
rockets and shells, which are
propelled by expanding
Jases, the acceleration

" achieved by a rail gun is not
limited by the speed of sound;
given enough energy, a rail
gun can accelerate objects to
speeds comparable to those of
meteors. In principle, a rail
gun standing on the ground
could sombard targets on the
moon. A rail-gun projectile
might even be made to hit a
target hard enough to initlate
nuclear fusion — a.fact noted
by scientists seeking to de-
velop fusion energy as an al-
ternatlve to the fission pro-
cess that is used to generate
electricity in today’s nuclear
power plants.

Many government organi-
zations have explored the pos-
sibilities of the rail gun. But
both financing and research
coordination were lacking
until the Strategic Defense
Initiatlve Organization
steppedin.

Among the technologists re-
sponsible was Jon Farber, a
division chief with the De-
fense Nuclear Agency in
Alexandria, Va. Mr. Farber
has devoted much of his ca-
reer to the building of ma-
chines that mimic the de-
structive pulses of electro-
magnetic energy emitted by
nuclear explosions. Like
many kinds of Star Wars
weaponry, these testing ma-
chines require gigantic
pulses of power.

*“I realized,”” Mr. Farber
recalled, “‘that the--greistest
possibility for quick progress
toward an anti-missile
weapon lay In the rail gun,
and I predicted that by work-
.ng on rail guns we could ac-
celerate all our S.D.I. pro-
grams, reducing develop-
ment times by six to eight
years.”

Essentiaily, a raif gun Is an
electric motor, in which two
metal rails running the length
of the gun barrel are the main
stationary elements and the

‘projectile itself Is the moving
- part. When a massive electric
current is made to flow be-
tween the rails via an arma-
ture at the back of the projec-
tile, the flow generates an
electromagnetic force that
drives the projectile forward.

One of the main problems
wlth such a weapon is provid-
ing it with a suitable supply of

- said.

electric power. Not only must
the source yteld a gigantic
pulse of power for each shot,*
but it must recharge fast
enough to maintain a reason-{
able rate of fire. L

Ignoring bureaucratic
boundaries, Mr. Farber
broached his Ideas directly to*
the S.D.1.O.. *““To establish
my bona fldes, I offered to
lend themn a power supply of
the kind we use in our simu-
lated nuclear explosions,’” he
‘“They agreed, and
starting in March last year,
the S.D.I. people agreed to
share costs with us in the
building of a capacitor-pow-
ered rail gun. Only nine
months later we were able to

flre the first demonstration
shot. We blasted a little plas-

tle cube right through a thick .

metal plate, and the resulting
hole was impressive enough
to convince even stubborn
skeptics.” ’

Since then, researchers
have devoted their efforts to
reducing the size of the con-
tainers needed to contain the
electric power for the rail
gun. Within a few years, Mr.
Farber predicts, high-power
capacitors charged by gener-
ators of various kinds will be
small enocugh to fit not only
into orbiting space stations,
but inside tanks and other
fighting vehicles.

components of semiconduct-
Ing chips that enabie comput
ers to calculate. The openin
or closing of a switch deter.
mines whether Its gate is
register a zero or a one — the
blnary numbers used for all
computations.

Contractors working for '
S.D.1. or related defense tech-
nology projects are working
on an entirely new type of -
computer switch: one that op- ;
erates optically rather than
electronically. An optleal
switch would be used to trans-
mit or block a beam of light

rather than an electric cur-

rent, and thus benefit from
the enormous speed at which

light travels. The switch It-i
selt could be actuated by light

signals; matching pulses of

light applied to opposite sides

‘of the switch would open it,
and mismatching pulses

would close it.

A remarkable new material
being developed for both optl,
cal and electronic computer
switching is a synthetic crys-
tal, gailium arsenide, and
substantfal S.D.1. funds have
been appropriated for push-
ing its development. Gallium
arsenide transmits electrons
several times faster than
does the silicon used in con-
ventional chips, and can also
function as an optical switch.

Another potential optical

‘‘Atpresent we are substan- { switch that has attracted offi.
tially outnumbered and out-{ cial interest|sa plastic cailed

gunned by Soviet tanks,
whose big guns can open fire
before ours come into range, "’
Mr. Farber said. ‘‘Rail guns
could reverse that situation
and change the balance of
land forces in our favor.”

NOTHER KEY AREA
t of Star Wars develop-

ment is the interface
between computer science
and applied physics, in which
researchers are confronting
the need to process extraordi-
nary amounts of information

in the shortest possible time.
Future large-scale conflicts,
whether in space, in the 4t-
mosphere, on the ground or at
sea, are expected to unfold
too quickly for even the most
efficient  consortium  of
human minds to control with-
out massive computer assist-
ance. A reliable, lightning-
fast system for planning bat-
tles is therefore regarded as
vital both to a defense against
ballistic missiles and to the
conduct of war on the earth’s
surface.

Part of the challenge lies in
he realm of applled physics.
bhysic!sts are following sev-
eral routes toward speeding
up the microscopic switches
that operate logic gates — the

polydiacetylene, under devel-
opment at General Telephone
and Electronics Laboratories
Inc., of Waltham, Mass. Ac-
cording to Dr. Mrinal
Thakur, a senior member of
G.T.E.’s. technical staff, an
optical switch based on polyd-
iacetylene could handle up to
one trillion operations per
second; a conventional sili-
con switch can manage only
about one-thousandth as
many in the same time. Opti-
cal switches, moreover,
would be highly resistant to

y electronic pulses from nu-
. clear explosions that would

disable ordinary chips.
Computer experts working
on projects reiated to S.D.I.
are also streamlining prob-
lem-solving hardware and
procedures. One of their ap-

small elements that can be
solved simultaneously and
then be rapidly reassembied
to yield the required result.
This technique of ‘‘parallel
processing’” is a feature of
such advanced machines as
the Warp, a new supercom-

uter developed at Carnegie
§(ellon University, and the

Connection Machine, a prod-
uct of Thinking Machines [nc.
According to the Defense Ad-
vanced Research Projects
Agency, which paid for its
development, the latter ma-
chine recently took only three

inutes to complete a compu-

tion gver which a powerful
International Business Ma-
chines Corporadon main-
frame computer had had to
{abor for six hours.

The computers and pro-
grams S5.D.I. is heiping to
bring into being are powerful
tools whose cijvilian counter-

parts will have incajculable §
scientific value, experts say. |
These machines might be |

used for lang-term weather
forecasting, for example, and

.for creadng reliable mathe-

matical models of the atmos-
phere and the oceans. Envi-
ronmentalists regard such
models as essemtial in mak-
ing accurate estimates of the
effects of human activities om
climate.

Several strategic defense
projects seek to use the com-
puter as an adjunct to the
humman brain, and the out-
come of this work in'such *‘ex-
pertsystems’ Is applicable to
conventional battlefields and
civilian needs as well. Two of
the latest Defense Advanced

Research Projects Agency’s
computer projects for the
Navy not only organize and
assess mountains of informa-
tion but also make recom-
mendations to fleet com-
manders for solving specific
tactical and strategic prob-
lems. The machine intelli-
gence behind such recom-
mendations is compounded
by its designers from the
knowledge of many human
experts, and the computer
program is capable of adding
to its knowledge from its own
problem-soiving experiences.
Similar programs, many of
hich are independent of
.D.1. but have benefited from
its discoveries, have begun to
help physicians diagnose pa-
ients and to assist plant man-
agers in spotting problems in
production, inventories and
quality control.
Computer pattern recogni-

- proaches is to break up a .tom is another fieid of great
complex problem into many -

interest to S.D.I. and other
defense agencies. A computer
capable of recognizing and in-
terpreting patterns ¢an guide
a missile equipped with a
television eye, singling out
the pattern of a target from a
background of clutter.
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Missiles are not the onily
beneficic<ies of this work.
Kelated computing ability is
-at the heart of the advanced

fesearch agency’s Autono-
mous Land Vehicle, an eight-

iwheeled driveriess truck
from which it is hoped a robot
fighting vehicle will evolve.
Although their capabilities
are sdll quite limited, such:
robots may foreshadow not
only the advent of mechani-
cal soldiers but of surrogate
servants, laborers and body-
guards — the creatures of sci-
ence fiction.

N MANY AREAS, §S.D.I.
funds have played an im-

\ portant role not in foster-
ing new projects, but rescu.
ing or reviving old ones. One

directed-energy weapons,
and these, 1o, are expected
to find avillan applications.
The Department of Energy
has sponsored experiments
using electron beams f{or
sterilizing food and for
removing pollutants from in-
dustrial smokestack emis-
ions, for instance. Electron
developed for killing
emy missiles may aiso
erve mankind by fighting
cancer.

**The S5.D.1.0. is very inter-
‘ested in a potential weapon
called the free-electron
laser,”” said Dr. James A.
Ionson, a 36-year-old astro-
physicist who is in charge of
sefecting many S.D.I.O. re-
search projects. *“‘And the
‘work that has gone into :t

significant exampie has been ,Shows considerable promise

the Nova laser, completed
-last year at Lawrence Liver-
more National Laboratorv. ‘n

; ivermore, Calif., at a cost of
$187 million and 8 years’ con-
struction time. The worid’s
most powerful laser, Nova is
ly-leiclmg expez:xmemal data
that may contribute both to a
peam defense against mis-
siles and to the generation of
electric power by hydrogen
TUS10N.
* Nova, which fills one of the

“for cancer therapy.”

By manijpulating a beam f
electrons produced by a
charged-particle accelerator,
researchers have found they

are abie to "'tune’’ the wave-
length, or color, of the result-
ing beam. Such tuning heips
scientists create beams with
the short wavelengths
desmed eifective against
‘missiles, and may also pro-
vide the key to a potential
new cancer therapy, Dr. lon-

“jargest buildings in Liver-}sonsaid.

more's sprawling laboratory

“Electron beams can pene-

compound, was financed by .trate tissue to any desired
the Department of Energy as ' depth. and the depth is deter-
a fusion power experiment. ! mined by the energy of the
The object was to concentrate : beam,” he said. **An electron
the combined beams of beam has very little effecton
Nova's many lasers on a pin- the tissue through which it

head-size target, the implo-

sion of which would initiatey

fusion in the target’s hydro-
gen core.

But during the last three
years, as financing for many
fusion experiments has dwin-
dled almast to the vanishing
point, defense scientists
began using Nova for another
purpose: the production and
testing of very short-wave-
length beams, including
A-ray lasers — a type of laser
that many experis believe
would be peculiariy effective
against missiles.

That Nova is being kept ac-
tive, for whatever purpose, is
a source of satisfaction to fu-
sion power advocates. “The
present oil glut will be short-
lived, and when the crunch

comes the energy shortage is
likely to be devastating,” an
engineer at the Electric
Power Research Institute
said: ‘‘Fusion may be our
salvation, and Nova may be
the route to fusion. If Star
Wars keeps Nova alive, it's
all to the good.””

Besides lasers, beams of
charged and neutral particles
are under study as possible

merely passes. But when it
reaches its penetration depth,
it releases most of its energy

- at that spot. Consequently, a

precisely tuned electon
beam could be used to hit a
ymalignant tumor with pin-
int accuracy without dam-
aging the surrounding tissue.
e technique might be espe-
cially valuable in brain sur-
gery.”

ANY INDUSTRIES

and government re-

searchers are quite
comfortable with Star Wars,
but the S.D.[.O.'s relatons
with the nation’s academic
community is ambiguous.
Educators have raised moral
and political as well as scien-
tific objections to the attempt
to build a missile defense,
and many believe it cannot
succeed, however much
money is pumped into the ef-
fort.

Both the Union of Con-
cerned Scientists and the
Federation of American
Scientists have denounced
$.D.1., and some 6,500 scien-
tists and scientific educators
have signed petitions piedg-

ing not to accept $.D.I. funds.

Still, negative opinions
about the strategic merits of
the President’s program can
often be separated from atti-
tudes regarding the broader
benefits of S.D.l.-related re-
search. According to a survey
conducted last spring by
Peter D. Hart Research As-
sociates [nc., twa thirds of 549
American physicists polled
expressed doubts that S.D.1.
could ever defend the entire
population of the pnation
against ballistic missiles, and
62 percent declared them.
seives opposed to deploving a
Star Wars defense.

But despite their general
pposition to the developrent
I actual S.D.I. weapons.
any American physicists
aw merit in the basic -a.
earch involved: the Hart
poll revealed that 77 percent
of physicists supported basic
Star Wars laboratory re-.
search and 21 percent op-
posed it.

To counter the anti-Star
Wars lobbying of several pro-
fessional organizations,
scientists favoring S.D.l. re.
search recently organized the
Science and Engineering
Committee for a Secure
World. Among the group's
members is Dr. Martin L
Hoffert, chairman of the de-
partment of applied sciences
at New York University, who
describes himself as a politi-
cal liberal and an opponent of
nuclear arms. “When 1 first
heard of S.D.1., 1 had no real
interest in it,”* he said. “But I
was interested in almost any
opportunity for ridding the
worid of nuclear weapons,
and [ came to believe that
§.D.I. might give us a
chance.”

Some two dozen major
educational institutions are
now receiving S.D.l. funds,
among them the University of
California (Los Angeles and

Berkeley), the Massachu-
setts Institute of Technology
and Johns Hopkins Universi-
ty. Besides these, many col-
leges and universities are re-
cipients of second-hand Star
Wars money transmitted
through various prime con-
tractors.

Highly qualified physicists
are sometimes drawn to Star
Wars projects by an induce-
ment at least as potent as
remuneration: access to the
laboratories, equipment and
staffs that can take on re-
search programs far beyond
the financial reach of even
the richest university.

The cumulative impact of
such an influx of funds and
assistance on the broader
course of Arnerican science

will, of course, be impossible
t0 measure for many years.
But scientists and technical
experts both inside and out-
side the strategic defense
program agree that the sys-

. tems, materiais and devices

brought into being in the
name of S.D.1. will leave a
profound legacy. One defense
physicist (who asked to re-
main unidentified) put it this
way:

“Some say we've made
Faustian deals with the
Devil, and there’s an element
of truth in it, if you happen to
look at national defense as
the Devil, which I do not. I'm
“eing paid to work in a lab
that's more exciting than a
toy store. I'm given all the
fancy hardware I need for my

work, which has to do with
very " “short-wavelength
lasers. Do you realize what
magnificent sclentific tools
such lasers will ons day give
us? We could use them to
make holographic movies of
the interaction of molecules
in living cells, catalyzing the
whole fleld of cancer re-’
search. X-ray or gammsa-ray
lasers will heip us understand
the nature of life at its most
basic level. Y
“‘Sure, we're working on
weapons, and we hope they'll
be very good weapons. But
the biggest payoff for many
of ug is the thrill of personal
scientific achievement —
achievement that in many
cases would be Impossible
without Star Wars tools.” B
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ationist Loses
ry to Clinton
e Reelection Battle

omination since leaving office in
0R7 At age 76, he said that, “win

e,” it would probably be- his:

©wnen SODE,
Clinton, 39, has served three of
e last four terms as governor, los-

2 in 1980 to White but winning a .

match two years later. White, 52,
ught the GOP nomination again
is year,
With 91 percent of precincts re-
irted, Clinton had 273,251 votes
.60 percent, Faubus had 152,698
ites or 34 percent, and W, Dean
oldsby, 50, had 26,651 votes or 6
:rcent. Goldsby, who resigned as
rector of an x@ipoverty agency
1id questions #bout its use of fed-
al funds, was the first black to
ek the Democratic nomination.
On the Republican side, White,
, had 13,418 votes or 63 percent;
ntist Wayne Lanier had 4,355
tes or 20 percent; former lieu-
1ant governor Maurice (Footsie)
itt, had 2,849 votes or 13 per-
it, and businessman Bobby K.
yes had 787 votes or 4 percent.
Arkansas’ Alexander, 52, had
:n ridiculed by Republicans for
frequent travels abroad at tax-

H

-,

S
payer expense, and Wood, 3%,. said

Alexander was too liberal Tor the.

rural district. With 77 percent of
precincts reported, Alexander had
57,197 votes or 51 percent and
Wood had 53,915 votes or 49 per-
cent.

In Kentucky, Andrews, 40, was
endc-~d by GOP leaders for the
nomt......ion 0 oppose the popular
Ford, 61, who had no primary op-
position in his bid for a third term.

With 99 percent of precincts re-
ported, Andrews had 16,123 votes
or 39 percent to 9,752 votes or 23
percent for Carl W, Brown, a for-
mer Jefferson County commissioner
who pleaded guilty to a misdemean-
or for giving a handgun to a felon

. and tried to quit the race. Two pe-

rennial candndates split the remain-
ing votes. . )

In Idaho, Connie Hansen lost her
bid to become the 35th woman to

follow her 'husband into Congress. .

She battled four opponents for the
2nd district seat that Hansen lost by
170 votes to Democrat Richard H.
Stalhngs in 1984, Stallings had no
primary opposition.

With 39 percent of precincts re-
ported, Idaho Falls broadcaster Mel
Richardson led with 11,339 votes
or 45 percent, Hansen had 3,803
votes or 15 percent, state Sen.
Dane Watkins had 3,708 votes or
15 percent, former Jerome County
prosecutor Dan Adamson had 3,683
votes or 15 percent, and state Rep,
J.F. (Chad) Chadband had 2,470
votes or 10 percent, :

/-u

By George C.

ashingt st St i
Waghington Post Staff Wnter ~

The Pentagon yesterday said it
would . be “a serious mistake” for
Congress to follow the advice of the

big cut in President Reagan’s re-
quest for the Strategic efense Ini-
tiative (SDI), the “Star Wars” mis-
sile defense effort.

“The' president has made it his
highest priority,” Defense Depart-

said in launching the Pentagon’s
counterattack against the near ma-
jority of senators who last week
called for no more than a 3 percent
after-inflation increase for SDI over
fiscal 1986. '

Reagan is requesting a 77 per-
cent fiscal 1987 increase, from $3
billion to $5.4 billion, counting mon-
ey in the Energy Department bud-
get for SDI.

Sims'said Defense Secretary Cas-

par W. Weinberger will try to derail
he effort to 'curb SDI research.
“he first testis likely to come next
veek when the Senate Armed Ser-
ices Committee begins marking up
he fiscal 1987 defense authoriza-

1

46 senators who are demanding a - L ) v
- sound rationale for increasing the

ment spokesman Robert B, Sims .

CrnvzinAc

entagbli Counterattacks
Buj\for SDI Funding Rise

tion bill, which will set a ceiling on
how much can be appropriated.
The 46 senators expressed their
objections to SDI in a letter to
Armed Services Committee Chair-
man Barry Goldwater (R-Ariz.).
“It is difficult to conceive of a

combined Department of Defense

and Department of Energy SDI .

budget by 77 percent while the en-
tire Department of Defense budget
will be frozen at zero real growth
and other vital military ‘research
programs are facing budget cuts,”
" ey wrote.
Sims said the cuts Congress
ade in SDI last year “have nar-
wed the range of .technologies
at we can explore. Further cuts
would seriously compound the prob-
lems and set back the prospects for
an informed decision in the early

1990s” on whether the research on
the missile defense justified moving
into full-scale development, he
added.

The Pentagon, in trying to fend
>ff deep cuts in SDI this year, faces
i unusually broad coalition that
nas agreed to make scaling back
5DI its main legislative objective in
the defense field this year, - -~

The alliance includes ‘citizens’
yrganizations like Common Cause,
icientific groups and one-issue ef-"
orts like the National Campaxgn to”
jave the ABM Treaty.

Senators who signed the letter
demanding the curbing of the Stra-
tegic Defense Initiative said their .
proposal appealed to both liberais
and conservatives. Liberals - who
wanted no growth in the SDI bud-
get went along with the 3 percent
increase in the interest of scoring a
victory against the Pentagon, while
conservatives became convinced .
that slowing the missile defense-
effort would free money for conven-
tional warfare accounts on the
chopping block.
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Amzd arms control maneuvers and budgez‘
battles SDI nears.a moment of o utlz

At the moment, the Strategic
Defense Initiative is a starry
vision rather than an actual
weapons program. It exists
3 only in the mind’s eye of Ror
ald Reagan and on the blinking computx
screens and slide projectors of an array «
purposeful scientists. Yet the President’s
concept of a space-based shield against nu-
clear weapons—the most radical plan put
forward by any Administration since the
.dawn of the nuclear age—has become the
single most powerful force affecting Sovi-
et-American relations. It is also becoming
the chief element in an intensifying show-
down, within the Administration as wellas
at the bargaining table in Geneva, over the
future of arms control.

Ever since Reagan propounded his
Star Wars proposal in March of 1983 as
part of a campaign to win support for his
defense budget and arms-control policies,
the fundamental goals and purpose of SDI
have been cloaked in a protective shroud
of ambiguity. Yet now, as Congress pre-
pares to decide whether to provide in-

the stakes for SDI is a barrage of assaults
on the arms-control environment from

agreement unless the Soviets are more
forthcoming on new arms-control initia~
tives, and last week he awkwardly tried to
explain what this posture really means.
p-
e-
ut
Pentagon hawks have gone a long way to-

ward undermining any restraints the trea-

sponsored by TIME on June 3, the discus-
sions revealed that fundamental disagree-
ments still exist about the nature of the pro-
gram. Assistant Secretary of Defense
Richard Perle and ChiefsDI Scientist Ger-
old Yonas agreed that SDI should not ini-,
tially be regarded as a way to protect the
nation’s population from nuclear attack, as
Reagan has envisioned. The purpose, said
- Perle, is “the defense of America’s capacity
to retaliate.” Paul Nitze, the Administra-
tion’s semior arms-control adviser, dis-
agreed. “Maybe it’s [Perle’s] view,” he
.said, “but I can’t see the rationale for it.”

- Discussing the ABM treaty, Lieut,
General James Abrahamson, director-of
SDI, said that his program might confront
“a problem in terms of the narrow inter-
pretation of the treaty somewhere in
1989,” two years earlier than previous
Administration estimates. Perle declared
that a new, looser interpretation of the

ABM treaty,onett  vould permit the de-
velopment of sDI technology, “is going to
happen within the lifetime of this Admin-
istration.” Although Nitze assen ~ hat

the less restrictive interpretation - or-
rect, he denied that it was Administration
policy to apply it to SDIL

The latest Soviet offer in Geneva may
force Reagan to resolve these disputes
over the nature of SDI and its role in arms
control. At a special session of the two
delegations, Chief Soviet Negotiator Vik-
tor Karpov presented proposals that
made an explicit connection between re-
ducing offensive weapons and limiting
strategic defense prograiie. Litc PIMD 4m-
plifies an informal one the Soviets made
last month that sought to set limits on
America’s SDI program through main-
taining continued adherence to the ABM
treaty. In making their offer, the Soviets
have done precisely what {J.8. officials
have been wanting them to do for months:
quietly present a serious plan that con-
tains points of fiexibility and possible con-
cessions. “In the past few days,” said
Nitze at the TIME conference, ‘‘there have
been a number of indications that the So-
viets may be moving to a more flexible po-
sition than anything that they have exhib-
ited during the jong four rounds of
negotiations.”

One apparent concession is that in
setting a numerical limit on each side’s ar-
senal of strategic warheads, Moscow
would no longer insist on counting Ameri-
ca’s “forward-based” nuclear weapons
systems, such as those deployed on carri-
er-based warplanes and on planes and
missiles based in Europe. However, in-
stead of cutting the limit on strategic war-

g RN e et T T

LT e,

4
i

A

e

A=

— i

[ P S . S Yy



























=+« R1 FRripay, June 27, 1986 A15

{

4 g ¥

- W. P ey et i e T w o g £ Puny ey, ity

House Panel Cuts ‘Star Wars’

The House Armed Services Com+
mittee yesterday reported out its

version of next fiscal year’s defense:

authorization bill in which it made
sharp cuts in President Reagan’s
Strategic Defense Initiative, or
“Star Wars,” and strategic weapons
modernization programs.

The committee killed all funding
"to study new basing modes for the
MX intercontinental ballistic missile
and linked deployment of more than
. 10 of the new 10-warhead ICBMs
to a Pentagon decision to go ahead

WHY o
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with the new, single-warhead: stit-

bile Midgetman ICBM. .- ..

The committee also did awgy
with $1.5 billion the adnnmstratlon
sought for the 14th Trident nussnle-
carryirg submarine.

Committee members dxd:‘,nqt
want to eliminate the nuclear 3y,
which carries 24 missiles and is-be-
coming the backbone of the U.S.
strategic retaliatory forte, an- alde
said, But members had to cut shlp-
building back because of averall
budget reduction reqmremmts '
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House'PanelmCuts ‘Star Wars’ .

The House Armed Services Com-
mittee yesterday reported out its
version of next fiscal year's defense
authorization hill in which it made
sharp cuts in President Reagan’s
Strategic Deferse Initiative, or
“Star Wars,” and strategic weapons
modernization programs.

The committee killed all funding
to study new basing modes for the
MX intercontinental balfistic missile
and linked deployment of more than
10 of the new 10-warhead ICBMs
to a Pentagon decision to go ahead
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wnth the new, smgle-warhmttmg-
bile Midgetman ICBM. . ... .-

The committee also did away
with $1.5 billion the administration
sought for the 14th Trident mxssxle-
carrying submarine,

Committee members did 7 ngt
want to eliminate the nuclearsyb,
which carries 24 missiles and is-be-
coming the backbone of the U.S.
strategic retaliatory f(mee. an- alde
said. But members had to cut ship=”
building back because of ovexall
budget reduction requirements.
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How SDI Is Being Undone From Within

Comn

Angelo M. Codevilla

A people without walls is a people without any
choice.

—Aristotle, Politics, Book 7, Chapter 11
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borders undefended, trusting in the ability of its

walls. He offered this counsel, remarkably enough,
while noting that the technology available for
breaching walls had just 1mproqu dramatically.

Popular opinion in the U.$. has a{ways been on
Aristotle’s side. But for much of ja generation,

the opinion of those who exercise influence over,

American foreign and defense policies has been
quite the contrary. Thus, unbeknownst for the
most part to the American people, the U.S. has
been thoroughly bereft of defenses against Soviet
missiles and bombers. So long as our offensive
forces were clearly superior to the Soviet Union’s,
few influential Americans worried about this. But
when the Soviets became able to do more harm to
the United States than the United States could do
to the Soviet Union, and when the Soviet Union
acquired the means to disarm many of our means
of doing it harm, some influential Americans did
begin worrying enough to reconsider our need for
protection.

Indeed, as the 1970’s ended, these Americans
concluded that the Soviet Union had built such
a commanding lead in strategic offensive forces
that the only chance for the free world to avoid
permanent Soviet military hegemony was to do

ANCELO M. CODEVILLA, formerly an aide to Senator Malcolm
Wallop of Wyoming, is now a fellow at the Hoover Institu-
tion, Stanford. He is working on a book about strategic de-
fense to be published by Macmillan.
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what most people (mistakenly) believed was al-
ready being done: build strategic defenses.

This strategic awakening occurred just as
changes in technology were providing unprece-
dented ways of destroying missiles and bombers
in flight and on the ground. It occurred also at a
time when no one in the mainstream of public

opinion any longer denied that fifteen years of the
arms-rontrnl nracecc had left the American neanles

AFUGIIIIIMLE 411 AUVUVy JVMLALUL  LVAALILVLIML VY ALIVES

(R-Wyo) and his congressional allies were able to
structure a set of programs in the Defense Depart-
ment which produced some of the key hardware
that might be involved in space-based anti-missile
defense. They publicized the promise of new
space-defense technologies and betweeen 1980 and
1982 won several votes on the floor of the Senate
actually to build space laser weapons. Hence, by
the time Ronald Reagan announced a turn to-
ward strategic defense in his speech of March 23,
1983, important components of anti-missile weap-
ons, both ground-based and space-based, were al-
ready under development, and the idea had had a
rather successful political test-marketing.

¥7-+ while the turn toward a Strategic Defense
axaneeeaVE (SDI) was caused by recognition of the
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Certainly, in any enterprise, one might always
wish that there were more effective tools available,
But the difference in human contests is always
made by the materials on hand. In military mat-
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ters, especially for a country like the U.S., which
leaves to others the choice of when to make war,
it is very dangerous indeed to wait for better weap-
ons in the future while one’s enemies build
weapons in the present which they deem good
enough. In fact, the Soviet Union is not only
widening its lead in usable offensive missiles, but
anti-missile devices are also already rolling off
Soviet production lines, and the 1980’s will see
Soviet high-energy lasers in space. To count on
the forbearance of a superior Soviet military while
the U.S. plays Hamlet would be suicidal self-
indulgence.

It is therefore important to examine how and
why the U.S. government over the years has
spurned the means at hand to develop anti-
missile defenses in favor of utopian arms-control
initiatives and research into anti-missile systems
defined always as beyond our grasp. As we proceed
with such an examination, we will find that today’s
situation differs little from, previous ones except

for urgency, and that the deeprooted U.S. commit- .

ment against defensive weapons can be reversed
only by changing men, budgets, and organization.

HE temptation to treat new weapons

irrationally is perennial. We laugh too
easily at the medieval politicians who saw cross-
bows and gunpowder as harbingers of the end, at
their military commanders who either dismissed
them or thought there could be no defense against
them, and at their legal advisers who tried to out-
law them. In our own century, the airplane, then
the nuclear bomb, and finally the ballistic missile
have provoked similar reactions.

Thus, before World War II, there developed
the triple assumption that *“‘the bomber will al-
ways get through,” that its natural target would
be the mass of humanity in cities, and that its
primary effect would be not to destroy military
targets but to inflict punishment on populations.
Consequently, Winston Churchill had to fight up-
hill battles in order to divert some resources away
from bomber forces, seen as threats of indiscrimi-
nate destruction and therefore useful for deterring
Germany, toward the interceptor aircraft neces-
sary for defending Britain.

In spite of prewar assumptions, however, the ex-
periences of the war itself left no doubt that indis-
criminate destruction did not pay and that air
defenses could be very effective. Air defense, for
example, saved Britain and sealed the fate of the
German army at Stalingrad. And with the advent
of muclear bombs, air defense came to seem even
more important. Accordingly, between 1950 and
1960 the U.S. built and manned a huge defense
system consisting of radars and interceptor air-
craft and missiles—a system employing directly
some 250,000 people and costing some 200 billion
of today’s dollars.

To say that this system was entirely effective is
not to say that it was possible, by 1960, to guar-

antee that no Soviet bomber could have dropped a
single bomb on an American city. The purpose of
any defense is not to preclude irrational acts such
as the sacrifice of an entire military force for the
sake of destroying a single militarily meaningless
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completely The Soviet Union provnded double
confirmation of this by ceasing large-scale produc-
tion of bombers in the late 1950’s. It resumed
such production only in the 1970’s, after the U.S.
had totally dismantled its air-defense system. By
1980, if the Soviets wished to bomb the U.S., new
bombers were not really needed. Cargo planes
would do.

In contrast, by 1980, the Soviets’ own air-defense
system had long since put the United States out
of the business of even considering high-altitude
penetration pf Soviet airspace. The old American
B-52 bombep fofce had been reduced to launching
long-range cr‘u,nse missiles, and the new American
bomber, the B-1, was designed to attempt penetra-
tion at treetop level, in the hope of gaining mo-
mentary advantage over the newest tower-mounted
Soviet phased-array radar and its associated SA-10
missile.

A AAT A MMAVASAAU AN AANS VY &S NFREA LAV WAL PrANAAL UNAALVALAARALL

which nuclear weapons have awakened among
American intellectuals and politicians. In the mili-
tary field, this utopian response came within weeks
of Hiroshima in the form of Bernard Brodie’s

"book, The Absolute Weapon. Although he never

denied that prudent preparations for dealing with
nuclear attack would significantly affect its results,
Brodie assumed that nuclear weapons would be
targeted primarily on cities, and that it would be
impossible to avoid total destruction. Despite the
many contradictions it contained and the many
questions it left unanswered, little by little
Brodie’s thesis became the intellectual currency
of American military leaders.

For the first fifteen years of the nuclear era
American military supremacy was so great, and
American military leaders faced so few momen-
tous choices, that their verbal adherence to the
tenets of The Absolute Weapon hardly mattered.
America could deliver many bombs on the Soviet
Union, while the Soviet Union could hardly de-
liver any weapons on the U.S. For the U.S. the
danger was theoretical.

All this changed when, circa 1960 the prospect
arose that the Soviet Union could bypass our air
defenses by lobbing ballistic missiles at us. Faced
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with this new vulnerability and relying on the
new Atlas, Titan, and Minuteman missiles as well
as on the new reconnaissance satellites which pin-
pointed Soviet missile bases, President Kennedy’s
Secretary of Defense, Robert S. McNamara, de-
clared:

The United States has come to the conclusion
that to the extent feasible, basic military stra-
tegy in a possible general war should be ap-
proached in much the same way that more con-
ventional military operations are. That is to
say, principal military objectives in the event of
a nuclear war should be the destruction of the
enemy'’s military forces, not his civilian popula-
tion.

Of course at this time McNamara took no action
to diminish U.S. air defenses or to interfere with
the effort to develop defenses against missiles, The
purpose of these, after all, was to limit damage to
the United States.

Yet beginning in 1963, McNamara changed his
mind, and also the shape of the U.S. military.
Whether McNamara was impressed by his aides’
commitment to the tenets of the “absolute weap-
on,” or frightened by the Cuban missile crisis, or
desirous of cutting the strategic forces’ share of
the budget to fight the Vietnam war, his purpose
ceased to be the limitation of damage in case of
nuclear war. Instead it now became the avoid-
ance of such a war through the policy of Mutual
Assured Destruction (MAD).

Thus when, in late 1963, it became clear that
the Soviet Union was going to emplace its new
ballistic missiles in blast-resistant silos, the U.S.
faced a" decision: should we target them? The
answer from McNamara’s Pentagon was no. He
later explained that our safety’ re§ted on our will-
ingness to "destroy the attacker ‘ag'a viable 20th-
century nation,” and not from' {my “ability to
partially limit damage to ourselves.” :

Defining the appropriate level of destruction
was a problem. Pentagon analysts sought the “flat
of the curve,” that is, the number of Soviet cities
hit, after which hitting another would cost more
than the damage inflicted. Give or take a little,
McNamara settled on a figure:

.. I would judge that a capability on our part
to destroy say one-fifth to one-fourth of her pop-
ulation, and one-half of her industrial capacity
would serve as an effective deterrent. Such a
level of destruction would certainly represent
intolerable punishment for a 20th-century in-
dustrial nation.

His calculations about the Soviet Union did
not take into account a very different value system
from our own, and his calculations about the dam-
age our weapons would cause were proved wrong
in tests by the Boeing Corporation. But right or
wrong, McNamara not only explicitly took up
the “absolute weapon” rhetoric of the Eisenhower
officials he had once criticized; he now acted in a
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way that was wholly consistent with the rhe.
toric. He made U.S. missiles incapable of striking
Soviet missiles. He oriented American targeting to-
ward populations. He phased out the U.S. air-de-
fense system. And he worked to prevent an Ameri-
can anti-missile system from coming into being.
Yet no knowledgeable person in the 1960's
denied that radars and missiles existed which
could intercept incoming missiles. The very 'first
radar “discrimination” of a warhead from other
materials accompanying it had occurred in 1958,
By 1962, when the Soviets had only 14 ICBM’s,
our Nike Zeus anti-missile system had intercepted
a warhead. By the mid-1960's Robert McNamara
was conceding in congressional testimony that the
even newer Nike-X system could have effectively
protected every urban area in the U.S. as well as
our military bases. But as Harold Brown, then
McNamara’s Undersecretary for Research and De-
velopment (R & D), testified: “The decision on
Nike X will not be made, or should not be made,
merely on the basis of technical capability. That
is, even though the system does what we say it will
do, that does not mean necessarily that we should
deploy the system.” (Why not? Because the Soviets
could always explode nuclear warheads upwind of
populated areas—for example in the Mojave desert
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Y 1979, however, even as President Car-

ter wa$ signing the SALT 11 treaty,
no one could, or did, argue that the objectives for
the sake of which the U.S. had seven years earlier
signed SALT I and the ABM treaty had been
achieved. Through SALT 1, the “best and the
brightest” of the American establishment thought
they had persuaded the Soviets to refrain, in ac-
cordance with the theory of MAD, from any at-
tempts to defend themselves by preparing to de-
stroy our missiles on the ground, as well as in
flight. Now, by 1979, it was obvious, even to the
CIA and to Harold Brown, one of the architects of
MAD and now Carter’'s Secretary of Defense, that
the Soviets had never ceased making preparations
for self-protection, at least through counterforce

‘strikes—that is, preemptive attacks on American
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It was also clear that technology would continue
to progress and in the future might provide not
just other kinds of lasers and particle-beam devices
for boost-phase defense, but more accurate and re-
liable ground-based interceptors, earlier and even
more perfect discrimination, and more foolproof
battle management. Finally, a very great, but con-
ceivable, extrapolation of present sensors and data-
processing would allow a sophisticated attack on
“clouds” of warheads and decoys in mid-course.

It is essential to reiterate, however, that interest
in strategic defense arose in the late 1970’s not be-
cause of any millennial hope that technology just
over the horizon would prevent any Soviet missile
from reaching the U.S. Rather, it arose because
there was no other way out of our strategic pre-
dicament, and because the technology then in
hand, if used, would have radically decreased the
military and political usefulness of Soviet missiles
while providing substantial protection to the
American people.

WmLE the popularity, of strategic de-
fense was rising in the press and in
the Congress, that of the Reagan military build-up,
announced with great fanfare in October 1981,
was falling. Since that build-up was not conceived
either to match or counter Soviet capabilities, and

~certainly not to protect Americans if war ever

came, its advocates never managed to make a great
case for it. A year later President Reagan bought
time by appointing a commission to study the
problem.

On February 11, 1983, durmg a meeting with
the Joint Chiefs of Staff, President Reagan heard
the grim news that the strategicsgap would con-
tinue to widen, and that pohtxca} support for new
missile programs in the coungry, Wa§afast disappear-
ing. Reportedly expressing reasons both political
and strategic, Reagan ordered that his next speech
on strategic affairs contain a turn to the obvious
way out: strategic defense.

As usual, he was not specific. Few who were not
in the room knew about the decision. The para-
graphs on the subject were drafted in great secrecy
by the staff of the National Security Council
(NSC). The first draft was a rather specific commit-
ment to build strategic defenses on the ground
and in space, “such as” lasers and particle beams.
Two days before the speech, these paragraphs
were circulated to a wider audience within the
military, the Defense Department, and the White
House. The overwhelming reaction was negative.
Misgivings were expressed about the effects on the
Europeans and on arms control, and about the
scientific obstacles that lay in the way. As a result,
though the original draft’s rhetoric was not toned
down, the commitment was fuzzed into a call for
the best minds in the country to think about a task
whose accomplishment was left for an indefinite
someday—not at all like John Kennedy's call to
put a man on the moon by the end of the 1960’s.
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The job of defining what the President had said
fell to the only people at the higher levels of the
White House and the NSC who were acquainted
with research and development: the science advis-
er, George Keyworth, and the deputy National
Security Adviser, Robert McFarlane. Keyworth
and his staff had argued strongly in Washington
against strategic defense. Then, the Sunday after
the President’s speech, McFarlane said on natfonal
television that it had represented a commitment
to nothing but research, and that nothing would
happen to the U.S. strategic posture in the fore-
seeable future as a result of it. (Senator Wallop
immediately wrote the President to complain
about McFarlane’s remark, and was assured that
McFarlane had not meant what he said.) At the
Department of Defense, the task fell to Robert
Cooper, the Deputy Undersecretary and director
of the Defense Advanced Research Projects Agency
(DARPA), who had striven to reduce pressure
from Congress for strategic defense, and had
shifted DARPA’s work away from weaponry and
“generic”’ high technology.

Together the White House and Defense Depart-
ment appointed two committees. By far the more
important was headed by James Fletcher, former
(and future) director of NASA. The members were
carefully chosen to represent the interests of the
national laboratories, and of the several parts of
the U.S. government involved in R & D. The
Fletcher panel’s charter directed it to disregar
how currently available technology might be mad
into anti-missile devices, and to consider only ad-
vanced technology that would be effective aga*-~-~¢
a ‘“‘responsive threat” in the long term.

Defining the “responsive threat” is, in the lingo,
a “reiterative process.” In practice it means that
no sooner are technologists able to meet one set of
impossible criteria than managers are free to
imagine the next set. It also means that one
should conceive onély of systems with a near-abso-
lute certainty of suécess. None of this is peculiar
to strategic defense. This is how Bradley Fighting
Vehicles and $7,000 coffee pots are designed.

In short, the Fletcher panel was mandated to
conceive only of systems able to defeat the best
imaginable countermeasures.

Perhaps the best example of how the “respon-
sive threat” affected strategic defense was the
Fletcher panel’s operative assumption that the
Soviet missiles to be defeated would be resistant
to 100,000 joules/cm? of radiant energy-—over one
thousand times reality! Although no one could
justify such a figure with any data, that figure
“drove”—and continues to “drive”—the calcula-

‘tions on which SD1 is based.

The Fletcher panel also stipulated that each lay-
er of the defensive system should be able to de-
stroy at least 90 percent of the targets coming its
way (in the worst of circumstances) so that the sys-
tem would achieve an overall effectiveness of 99.75
percent against the simultaneous launch of all So-






grams, and to make sure that none enters in. For
example, the original design of the Army's
Airborne Optical Adjunct (AOA), a kind of
electro-optical device that controls a battle against
warheads as an AWACS controls a battle against
fighter planes, was ready to fly in 1986. But it had
its performance requirements raised, thus necessi-
tating more research. The SDI office also ordered
that the AOA’s key electro-optical component be
split into two parts, and that work proceed wholly
apart on the low-power laser device which the
AOA uses to find the range of each warhead.
Among the reasons for this, and dozens of other
similar orders, is the judgment of the SDI office,
in cooperation with the Pentagon’s and the State
Department’s lawyers, that to do otherwise could
be construed as a violation of the ABM treaty.

So it is that the specter of the ABM treaty and
the organization of the SDI program have served
to enforce on SDI the “research forever” approach
that had been embodied in the guidance to the
Fletcher panel.

,~ The second evident point is that as it is struc-
tured SDI is indeed, as advertised, “‘an assessment
of technologies and systems that might provide a
defense against ballistic missiles . . .,”” designed to
last until the early 1990’s when a decision on
whether to enter systems development could be
made by a future President and a future Congress.
Tt is a set of studies to find out whether certain
kinds of anti-missile weapons are feasible and
worthwhile according to a set of fantastic criteria.
. Thus SDI is, in effect, a decision to postpone

until the 1990’s any serious consideration of what,

if anything, the United States shall do to prevent
Soviet missiles, once launched, fgom landing in
the U.S. o
Thi e sense. ﬁx@sngate—wheth-
er defenses agglgsi_balhsut_mWible?
“Some means are obv1ously quite leasible. In fact
they are in Hand. Others are not in hand, and may
never be. Space-based kinetic kill vehicles, possibly
using Phoenix or Maverick terminal guidance, are
too well-known to be worth testing in a highly
abstract mode. It makes sense_to build prototypes
of operational weapons based on that technology,
and then to decide whether or not to mass-pro-
duce them. Space-based chemical lasers are in the
same position; so is the Airborne Optical Adjunct.
The Aegis Radar can provide a basis for an Ameri-
can version of the SA-12. That too is a useful de-
vice. The technology to support certain approaches
to battle management is also available, while the
technology to support birth-to-death, centralized
battle management is certainly not available. But
why should one wish it to be?
Whether or not any or all of these devices
ought to be built is not a techinical but a pruden-
, tial ‘decision, to be made on military and, above
§ all, on political grounds. Unfortunately, the pre-
mise of SDI in 1986 is that no military or political
choice will be available until the mid-1990’s. That,
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of course, is true with regard to some devices and
approaches. But the bureaucracy works mightily
to give the impression that it is true of all devices
and of all reasonable approaches to ballistic-mis-
sile defense.

Nor will the decision, now put off to the 1990’s,
be any more technical in character then than it is
today. Without doubt, in the early 90’s, notions of
the “responsive threat” will have evolved at feast
as much as the technology in U.S. hands to meet
that threat. No doubt, too, we will then be able to
conceive of even superior technology that might
be in our hands ten years hence.

IN suM, whether or not technology is ac-
_ ceptable depends on our definition of
the threat, and on our perception of the necessity
of dealing with it.* For example, the Soviet Union
decided in favor of counterforce missiles long be-
fore it could build $S-18's and SS-24’s. It decided
that our Nike-X was a feasible and worthwhile
thing before it could build anything like it, and
just as Americans, having built it, were deciding
it was an unfeasible instrument of defense. ’

The Americans who, in the late 1970's, per-
ceived the imminence of overwhelming and usable
Soviet military superiority and wanted to build
strategic defensive weapons as the only way to
negate it, judged the available technologies ac-
ceptable, according to criteria very different from
those of the Fletcher panel. Their judgments re-
garding the feasibility of strategic defenses are not
any more or less technically worthy than those of
the Fletcher panel and the SDI’s management.
Reputable people work from precisely the same
technical data base. There are vast differences in
the facts that each side chooses to emphasize, but
disagreements on facts and figures themselves are
rare. The differences lie in strategic and political
perspectives.

The fact is that, for a variety of reasons, neither .

the White House nér the Pentagon is particularly
eager to build strategic defenses. That is why
SDI, as currently structured, does absolutely noth-
ing for the foreseeable future to alter a mllltary
balance rapidly shifting against the U.S. But
neither the White House nor the Pentagon ap-
pears to be surprised by this. Hence we have the
interesting spectacle of Secretary of Defense Caspar
Weinberger referring to SDI as “the very core” of
U.S. defense policy while maintaining sincerely
that SDI is a research program meant only to an-
swer an open question. This incongruence, along
with the political posturing which invariably char-
acterizes Congress’s treatment of non-serious pro-

‘grams, accounts for the receptlon of SDI on Cap-

itol Hill.

* A physician once thus answered a patient’s question
about how soon after his heart attack he could resume
sexual activity: “When the desire overcomes the fear of
death.”
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to technicians the responsibility for deciding when
to build defenses, every month these technicians
become, by default, policymakers, our predicament
deepens.

Nor can America’s political leaders rely on the
U.S. intelligence community to tell them when
the time is right to build defensive weapons. In-
telligence has done its job—not as quickly or as
neatly as it could have done, but well enough to
notice the Soviet Union's counterforce arsenal, the
Soviet Union’s commitment to strategic defense,
and the Soviet Union’s production of several key
components of such a defense. It is unreasonable
to expect more than this.

Current technical intelligence systems were con-
ceived primarily to monitor activities connected
with long-range missile forces. Despite their many
shortcomings, the systems did a passable job until
the advent of mobile missiles, Unfortunately, most
components of defensive systems are also readily
mobile; moreover, they are built wholly under
roofs.

Thus, while the term ‘“deployment” was mean-
ingful as a benchmark for Soviet capabilities and,
to a lesser degree, intentions with regard to offen-
sive missiles from 1959 to about 1982, applying
that term to defensive forces fosters misunder-
standing. U.S. intelligence analysts who look for
evidence of Soviet defensive deployments as an in-
dex on the basis of which to warn policymakers
look for the wrong thing, both because what they
look for is hard to see, and because the concept is
not very meaningful. “Production” is a much bet-
ter criterion, but no serious student of U.S. capa-
bilities would argue that our intelligence can be
expected today to come up with ;meaningful fig-
ures on the production even of oftensive weapons,
let alone defensive ones—-exc§pt by-,wmdfall

As for the quality of defenswe,weapons, it is
almost entirely beyond the ability of current tech-
nical intelligence to calibrate. Yet much of the
argument within the U.S. government about
whether the Soviets would be emboldened by their
defensive weapons turns upon our judgment of
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those weapons’ quality, Nor can we expect intelli-
gence to tell us anything about how Soviet plan-
ners factor into their calculations any given level
of defensive proficiency. Intelligence gives what it
can.

Unlike intelligence analysts, however, policy-
makers receive the pay, perquisites, and deference
of their offices precisely because they are expected
to niake up for uncertainty with judgment, and to
do so in time.

IN July 1985 Zbigniew Brzezinski, who
had been President Carter’s National
Security Adviser, published an article in the New
Republic arguing that our strategic predicament
demands that we now build—not conduct re-
search into, but build—strategic defenses at least
capable of thwartmg a Soviet counterforce strike,
Clearly, it is impossible to consider the substance
of our strategic predicament and arrive at any oth-
er conclusion. ’

The counsel of common sense has also come
from a place we have been led not to expect it:
Europe, for the sake of which, we often hear, we
should limit SDI to research. Writing in the Win-
ter 1986 issue of Strategic Review, Germany’s Min-
ister of Defense, Manfred Woerner, says that while
SDI is all very well and his country looks forward
to helping make decisions about the far-off future,
many hundreds of Soviet ballistic missiles are
aimed at his country now. These Soviet missiles
are becoming more accurate and more usable.
Hence his country needs and will develop anti-
missile forces,

As for our own security, Senator Pete Wilson
(R-Cal) has correctly observed that it has already
been jeopardized by over three years of inaction
since the President’s speech, while the Soviet
threat has continued to grow. Worse, nothing now
authorized by Congress, or even proposed by the
administration, will keep the gap between Soviet
and American strategic capabilities from widen-
ing., Nor will anything change until we resolve to
do what we-can, with what we have—now.
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SDIO’s Gardner OQut; Smith IN comedmms.s

SDIO will lose another key
official this summer when Yonas,
the program’s chief scientist,
returns to Sandia National Labor-
atories. Yonas is serving in SDIO on
a two-year leave of absence from the
lab which will expire in August.

The top-level turmoil comes as
““Star Wars’’ employees are bracing
for a major reorganization. As the
multi-billion-dollar research effort
has progressed, the job of managing
SDIO has become increasingly
complicated, officials said. In the
absence of a full-time deputy, the
entire administrative responsibility
has fallen to Abrahamson. At the
same time, the number of SDIO
employees is scheduled to double to
around 200 in fiscal 1987.

““There is a sense as the program
gets larger it becomes a bigger
management job,”’ Gardner said.
‘“There are stronger organizational
structures that could be created.”

The new organizational structure
officials are mulling would whittle
the number of officials who report
directly to Abrahamson from the
current total of nine down to two.
At present, the chiefs of eight
separate SDIO departments—from
directed energy weapons to resource

‘management—as well as chief
scientist Yonas have direct access to
Abrahamson.

Under the new structure, set to be.

unveiled sometime this month, two
new layers will be inserted between
Abrahamson and his department

heads. Directly below Abrahamson '

will be the new deputy director.
Below him will be twin assistant
directors, each responsible for

——NAVY SEEKS 125 ORIONS—

The Navy has set July as the month it will ask aircraft manufacturers
to bid on a multi-million-dollar contract to build new versions of the
P-3 Orion, now built by Lockheed Corp. The Navy hopes to change the
airframe of its antisubmarine warfare workhorse, according to

officials.

million a copy.

spokesman said.

Under the Navy’s plan, the service will award a “‘winner-take-all’’
contract to build 125 P-3s at a rate of 25 per year.

The Navy is putting Lockheed’s aircraft up for competition because
service officials believe the company’s plane costs too much at $35

The Navy said last week that a contract will not be awarded until
1987. It will require firm fixed prices. ‘“The major competition will be
for the airframe and some contractor furnished equipment, while the
government expects to continue purchasing and supplying some articles
on a government furnished equipment basis. As part of the P-3D
competition, the competitors’ options such as new engines, reliability
and maintainability improvements, survivability improvements and/or
enhancements to operational capabilities will be requested,”’ a Navy

one-half of SDIO. Exactly how the
office will be divided between the
two new assistant directors is not yet
known. Gardner said the two slots
will probably be filled by individuals
already employed by SDIO.

Said one SDIO official: ‘‘This
takes the day-to-day burden of
management off of Abrahamson. It
will facilitate management of the
program.”’

Star Wars Feasible, Says Abrahamson

BY DAVID J. LYNCH

The technical feasibility of a ‘*Star Wars’’ defense has
been established, according to Lt. Gen. James Abraham-
son, the director of the Pentagon’s Strategic Defense
Initiative Organization. Abrahamson told an industry
group last week the program is moving into a new phase
of making the components of a defensive shield less
costly.

“We are nearly there,”” Abrahamson said. ‘It is no
longer a question of ‘ifs’, it’s a question of ‘how long’,
and ‘how expensive’.” The general’s remarks came
during a Feb. 26 luncheon address to the American
Defense Preparedness Association.

With the resolution of the technical questions
ostensibly in sight, Abrahamson said the Pentagon will be
stressing ways to make a ‘‘Star Wars” defense
affordable. ‘‘It’s not enough to show that it’s technically
feasible,” he said. ‘““We have got to now move into the
next phase of the program.”

The SDI chief cited the ERIS missile contract recently
awarded to Lockheed Missile and Space Co. as an
sxample, The ERIS interceptor should be capable of
killing Soviet warheads for less than $1 million, he said.
Abrahamson acknowledged that cost goals can not be set
for each SDI project, but said estimating component
costs will be a “major thrust’” of the program ‘in the

coming year. ‘“This must be an affordable kind of option
for the future,’’ he said.

SDIO officials have also decided to apply fixed price
contracting standards to at least one research effort, the
troubled Space Surveillance and Tracking System,
according to Abrahamson. SSTS has been on hold since
last last year while Pentagon officials mulled revisions in
the sensor design.

Abrahamson recently returned from a trip to Britain
and Israel where he discussed possible allied participation
in the research phase of the SDI. While abroad, he
reviewed architectural analyses of an anti-missile defense
against short-range missiles in both countries. Israeli
officials also demonstrated a 30mm cannon they had
converted into a railgun, Abrahamson said. Announce-
ment of a formal agreement with Israel on its role in SDI
is expected sometime next month.

The SDI is already beginning to benefit conventional
military forces, Abrahamson said. ‘“The fallout is already
beginning to develop,’” he said. SDI spin-offs will extend
beyond better military gear to the commercial sector, he
added. And the SDI chief told the industry group that
Pentagon war games have demonstrated that the-U.S.
and Soviet Union can make the transition to strategic
defenses safely. ‘“We can be stabilizing right from the
very beginning,”” he predicted. The actual results of those
Defense Department efforts are classified.
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topics in terms of how they can contribute
to the solution of the broader problems
and challenges,” they added.

Phase 1 SDI contracts could rise as
high as $100,000, executives said, and
SDIO is encouraging small high-technol-
ogy business to form cooperative arrange-
ments with university researchers by
involving them in Phase ! and Phase 2.

Selected Topics

Specific topics that could involve small
businesses include directed energy con-
cepts; kinetic energy weapons; sensors for
surveillance, acquisition and discrimina-
tion; nuclear space power concepts and
thermal management; non-nuclear space
power and power conditioning; propul-
sion; system survivability; target lethality;
computer architecture and very-high-level
language design for battle management;
space materials and structures, and space
transportation and support.

Proposals are now being accepted by
the Strategic Defense Initiative Organiza-
tion, IST/SBIR, Pentagon, Washington,
D. C., by routine U.S. mail. Prospective
bidders are asked to interpret the SDI
topics in the context .of its present mis-
sion—a research program to provide a
sound basis for makmg future deci-
sions. O

defense research and: deveIopment
.Israeli'Prime’ Mlmster Shimon. Pere
said. :
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Railgun Experiments Strive
For High Velocity, Repetition

Washington—Strategic Defense Initiative
Organization will conduct an electromag-
netic launcher experiment in summer,
1988, designed to demonstrate both hyper-
velocity and high repetition rate firings.

Westinghouse Marine Div., Sunnyvale,
Calif., will develop the experiment, named
Thunderbolt, in a $31.5-million contract.

Space- and ground-based electromagnet-

ic launchers could be used to defend

against all phases of an intercontinental
ballistic missile attack. Space-based
launchers ‘would be used during ICBM
boost, post-boost and midcourse phases,
and ground-based launchers could be em-
ployed to attack reentry vehicles during
their terminal phase.

As basic research on electromagnetic
wnchers continues, scientists are interest-
d in achieving hypervelocity (in excess
f 10 km./sec.) with projectiles weighing
p to a kilogram, repetition rates of one
hot/sec. and energy conversion efficien-

cies of 50%.

A new electromagnetic launcher facili-
ty—named Checmate, for compact high-
energy capacitor module, advanced
technology experiment—at Maxwell Lab-
oratories, Inc., San Diego, Calif., became
operational last November and is capable
of conducting two shots per day (see
p- 92). This rate will allow researchers to
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develop much more rapidly the detailed
data base required to make improvements
in electromagnetic launcher technology,
according to Dr. James A. Ionson, direc-
tor of SDIO’s Innovative Science and
Technology section (Aw&ST Nov. 18,
1985, p. 117).

This increased firing rate marks a con-
siderable improvement over earlier
launchers, such as the one at Picatinny
Arsenal, N.J., that can fire only once a
month, due to the required replacement of
the launcher’s barrel rails after each firing
because of erosion.

Ionson prefers the term “electromagnet-
ic launchers” to the more common *“rail-
guns.” The electromagnetic launchers
being used for research now are laborato-
ry devices designed to launch small. pro-
jectiles at high velocities by converting
electrical energy into kinetic energy.

Railguns and chemical rockets are po-
tential kinetic energy weapons in any bal-
listic missile defense. Both, however, are
slow compared with directed-energy weap-
ons such as lasers and particle beams.
Limit velocity for chemical rockets is ap-
proximately 7 km./sec., and electromag-
netic launchers must demonstrate
velocities in excess of 20 km./sec. .before
the technology can be considered a serious
candidate for a deployed, kinetic-kill vehi-
cle, Ionson said.

While higher wvelocities are desirable,
SDIO officials are concerned that exces-
sive velocities may cause the projectiles to
skip off the surface of the target without
inflicting sufficient damage to render it
inoperable.

SDIO officials are planning to experi-
ment with projectiles of differing composi-
tion to counter the projectiles’ tendency to
shed pieces after leaving launcher rails.
The l-in.-thick steel plate targets are fixed
at a distance of 2 meters from the launch-
er rails, and enough of the projectile has
remained intact to penetrate the plate.

Researchers in the Innovative Science
and Technology directorate are investigat- -
ing several issues that affect electromag-
netic launcher capabilities, including:

= Effect on the environment of the plas-
ma formed by the vaporization of the con-
ducting foil on the rear of the projectile.

= Recoil and shock effects.

= Flectromagnetic pulse effects on the
launchers.

m Thermal effects,

Electromagnetic launcher technology
has tactical as well as strategic applica-
tions. The Navy has considered the use of
railguns to replace the General Electric
Vulcan/Phalanx close-in weapons system
for shipboard air defense. O
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