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By Fred Hiatt and Rick Atkinson 
Waallinston Post St•lf Writen 

LIVERMORE, Calif.-President 
Reagan's Strategic Defense Initi­
ative, which he said could render 
nuclear weapons "impotent and ob­
solete," may actually force the Unit­
ed States to develop a more pow­
erful nuclear arsenal to overcome . 
SGviet defenses, according to sci­
entists at the federal nuclear weap­
·ons design laboratory here. 

The scientists said that knowl­
edge about SDI, a research pro­
gram to determine whether missile 
:defense is possible, remains too 

sketchy to allow firm predictions. 
But they suggested that if botn, su­
perpowers build missile defenses, 
the United States might have to 
compensate by building heavier and 
more powerful nuclear warheads. 

"If you face a wholly new threat, 
you must beef up your warheads to 
defeat that threat," Robert F. Per­
ret, a physicist who heads Law­
rence Livermore National Labora­
tory's systems analysis ,section, said 
in an interview. "You also have to 
assume degradation in accuracy. So 
what do you do to retain the effec­
tiveness? You increase the yield.N 

The. scenario outlined by scien­
tists at the laboratory here, one of 
two that design nuclear weapons for 
the U.S. military, was among sev­
eral views that challenge adminis­
tration orthodoxy on the controver­
sial SDI program, sometimes called 
"Star Wars." While most scientists 
here enthusiastically endorsed SDI 
research, mw;:h of which is, being • 
conducted, locally, they also raised 
questions about the management of 
the $:J billion-a-year program: 
■ Perret said that a number of 
highly pu6licized and expensive .ex-' • See SDI, Al9, Col, 1 

SDI Seen· Spurring-Warhead Growth 
SDI, From Al 

periments conducted by the Pen­
tagon's SDI office appear aimed at 
winning public and congressional 
support rather than obtaining valu• 
able scientific knowledge. 

"There are good experiments and 
bad demonstrations,'' he said. "What 
I can answer is whether all of the 
demoostrations have supported 
good experiments. Some. of them 
haven't." 
11 Perret and George H. Miller, 
who heads the lab's weapons pro­
gram, said that the Pentagon may 
be setting an unrealistic timetable 
for SDI, • thereby jeopardizing im­
portant research. Lt. Gen. James A. 
Abrahamson, head of the SDI Or­
ganization, has said that the govern~ 
ment should be able to decide by 
the early 1990s whether to deploy 
missile defenses. . 

Miller said that Abrahamson's 
determination to prove practicality 
in the next few years may force him 
to "down-select"-decrease funding 
for-promising technologies. 

''My personal opinion is, the 
broad-based research program that 
has been initiated must continue," 
Miller said. "My style of running the 

• program would be to push back the 
milestones rather than ffi<\king pre­
n:ature down-selects." 
• Perret said that no missile de­
fense should be deployed unless it is 
''cost-effective . at the margin," 
meaning that it would cost the So­
viets more to overwhelm· the de­
fense than it would cost the United 
States to maintain it. Paul H. Nitze, 
Reagan's senior arms contrQl ad-

viser, devised that fonnulit, but the 
Pentagon has rejected it in recent 
months. 
,,' "The buy.in cost has to be afford-

~

le, and the maintenance cost has 
o be affordable •. " Perret said, "If he 
an overwhelm you through force 
ttrition, you lose . . . . Nitze's 
ght, and iftfieyve changed their 
inds, I can't help that." 

■ Several experts at Lawrence Li­
vermore said that no a~tempt to cte­
ploy missile defenses is likely to 
succeed unless accompanied by, ,an 

Attempt to deploy 
• missile defense se(Jn 
likely to require an 
arms control 
agre"ement. 

arms control agreement with the 
Soviet Union. 

"Right now SDI i_s a reseai:ch pro­
gram, and I think it should stay a 
research program until we get 
something that makes sense, and 
then we should sit down and nego­
tiate," Paul S. Brown,·the lab's arms 
control chief, said. "I don't think 
you can do it without arrns control.'' 

SDI·is envisioned as a space- and 
ground-based system of weapons 
that would shoot down Soviet bal­
listic missiles. Scientists at Liver­
more are designing and testing la­
sers and advanced nucle&r weapons 

that might form part of the shield. 
They also are investigating technol• 
ogies to defeat a shield. 

Opponents have said that deploy­
ment of defensive weapons could 
intensify the arms race as the So­
viets· build more warheads and dif­
ferent types ·of weapons to pene-. 
trate the U.S. defense. Miller said 
that must be carefully examined. 

·''While I'm very, very enthusias­
tic and optimistic about SDI, there 
are many, many questions we don't 
have the answers to," he said. "The 
whole SDI program right now is a 
study and a_nalysis • of move i\nd 
countermove .... What could the 
Soviets c\o to counter? How easy is 
it for us to counter what they do? 
What are the cost trade-offs? In oth­
er words, we are still beginning to 
examine the issues." 

/ 

Miller agreed with Perret that 
higher-yield nuclear weapo.ns might 
be one response to a defensive sys­
tem. If defensive weapons render 
missiles l~ss accurate, the weap0ns 
might have to be more powerful to 
have the same destructive effect on 
"hard" targets such as missile silos 
or command bunkers and "soft'' tar­
gets such as cities, he said. 

"If you're trying to attack very 
hard targets, the loss of accuracy is 
probably not recoverable by a rea­
sonable increase in yield," he said. 

' "On the other hand, if y.ou're attack· 
ing or defending cities, it f\li&ht well • 
be." • 

The lab is also investigatin~ the 
'possibility of maneuvering war­
heads that would evade defensive 
weapons and then home in on their 
targets, scientists !jaid. 
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A Shiite Moslem wnmai 
Wednes_day in Beirut be 

Soviet ·Troubleshooter "Finds . lfotk ~ 
.. _. .. ;!' •• 

'.... By Michael Dobbs 
'- • Wa..hington Poat. Foteigll Servil.i, 

VIENNA, May 22-It was a typical moment 
in the harassed day of Boris A. Semyonov, Soviet 
nuclear troubleshooter. The normally pliant 
Finns were complaining about being left in the 
dark about the Chernobyl nuclear accident, and 
he had the task of placating them. 

Ul\1n u,l ll n:n,... --

ish public opinion, he insisted, was extremely 
concerned about the effects of radioactivity. The 
Chernobyl accident had left an enormous impres­
sion on Scandinavian countries-and extra infor­
mation was vitally important in calming the sit· 
uation down. 

The snippet of conversation betweE>n tho c­
viet and Finn:~1-. - • 



1J0UlUU\...-ctU 1\.CVVlUl.tVil• 

• ~ndidateiacobo Maj0 

t! the announcement af• 
,on meeting with former 
1t Joaquin Balaguer of the 

..::nristian Reform Party. , 
agreement ends several 

vf turmoil over results in 
ontested elections, . which 
candidates claimed they 
on. . 
jluta also· said either can~ 

-" would set up a "govern•· 
of national unity, re~r(\~. 

,Jf who wins." • • 

1po~ for. •star _Wars'. 
ARIS-Conservative Prime 
:ister . Jacques Chirac gave 
;ualified backing to President 
agan's so-called "Star Wars" 
:en1;e system in ' what · ap~, 
:ired to • maf!< a major shift .in:. 
-encli policy. =:;:• • 
Chirac's. ~-m~ents in re­
ionse to a question at a press • 
.nch C9Dtr~ted sharply with. . . 
:ie negative positio·n on SDI of • 

. 'resident Francois Mitterrand/ 
l'.,J ~.:>. ' I ••• ' . 

come lethal nerve gas only when 
they are mixed together. Over the 
next decade, they would replace 
about 30 tons of aging chemical 
weapons in the U.S. stockpile. . 

Weinberger said, "Some member 
• nations expressed unhappiness with 

the idea of chemical. weapons, and 
everybody is against their use." But 
he said. the United States felt obliged 
to modernize its arsenal fo gain 
more bargaining leverage_ with the 
Soviet Union and in the 40-nation 
Geneva' disarmament conference. 

• The Geneva negotiations • are in­
i tended to ·ac_hiey~- a global ban on 

chemical weapons;: but the search 
• ·· ~-~- : 

~: . 

-·46 Senators 
'Can foif '.Siash ' ,- . - . .. ,, · , .· . ' 

I . . ·. ... • .. , _-

. In 'Star::•Wars'· . - . . . . . 

qmremt:uu, "'"' ... . . 
clearing the way for production ot 
the new nerve gas supplies. 

Ten members of the Senate Ap• 
propriations Committee, however, 
said in a letter to President Reagan 
that the North Atlantic Council, 
NATO's governing body, must ap• 
prove the plan rather than just the 
defense ministers. The State De­
partment has said that the council 
only deals with political matters and 
that the meeting of defense minis­
ters is the· only body thl!,t ,_can ap• 
prove force goal decisions;· ;, •• 

Despite the ob~~ons of several 
allies, none of those' c~~trles could 

LH::;:1\,.-11 :a...,..,.. --

Denmark and •he Newcuu,. 
voiced the strongest reservatio1 
They later said they had explici 
told Weinberger to inform Cc 
gress about their absolute rejecti 
of new chemical weapons. 

"I made it totally clear that N< 
way cannot support or_ endorse t 
U.S. decision to resume producti 
of chemical weapons," said N< 
way's Defense Minister Johan J< 
gen Holst. He told reporters tt 
his country would refuse to all< 
the· ;storage O!= transport of a 
chemical. weapons on_ it~ territo1 

· f 

· u .s~. ConcerIJ 
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'9?')4'°'''6--The U.S. lfan Build a Pinpoint Strategic Defense Now 
By MARTIN ANDERSON strated conclusive! t _Vle-ha-v.@-+ht> tech- $150 million a year, or a total cost of $1.5 

;i Americans are among the most insured o o - _ wL..S.ci.entlfic..sheJ.v.es-to...suild billion spread over 10 years. If we started 
people in the world. We have medical in- an interce tor missile that can sto d today, the first missiles would be standing 
surance, auto-accident insurance, fire in- destroy an incommg nuc ear missile hig_ guard, ready to fire, in the early 1990s. 
surance, earthquake insurance, burglary 'alio-v-e e eartTI s sur ace. On June 10, Under terms of the ABM treaty, both 
insurance, libel insurance, and even life in- 4:98'1, lreArmy fire an old Minuteman the U.S. and the Soviet Union have the 
surance. We are insured up to our chins missile toward a target 4,000 miles away. right to deploy as many as 100 interceptor 
against almost any calamity that could be- Once the incoming missile was detected, a missiles at designated launch sites. The So· 
fall us, except one-accidental annihilation new interceptor was launched, a 7o-toot en- viet treaty site is near Moscow; ours is at 
by a nuclear missile. gineering marvel, cobbled up from old Grand Forks, N.D., next to the Canadian 

We all know that the massive and in- missile parts and topped with an ultrase- border. The Soviet ABM missiles are in 
creasing nuclear-missile arsenals of the cret, state-of-the-art sensing device. The place, the only operational missile defense 
world have created the small but real pos- interceptor flew flawlessly and homed in system in the world. We started to build 
sibility that there could be an unauthorized on the incoming Minuteman at a distance such a system in the late 1960s, but stopped 
or an accidental launch of a nuclear mis- of more than 100 miles above the earth. In and tore it all down in 1975. So we have a 

, sile. Adding to that risk is the growing con- the brittle cold and near vacuum of outer nice building site ready and waiting. 
cern that a ruthless radical of the Qadhafi space, the interceptor collided with the The area of earth that can be effec-
variety will manage someday soon to get Minuteman missile at a speed of more tively protected by an interceptor missile 
his hands on a nuclear bomb and a missile than 20,000 miles per hour. is called its " footprint." The size of the 
capable of delivering the bomb to a far'. What happened was a collision of such protection footprint is determined by how 
away target. power and intensity that both missiles soon we -can detect an incoming nuclear 

As the risk of a deliberately planned all- were literally pulverized. We all have a missile and the speed of the interceptor 
out nuclear war between the two super· pretty good idea of what happens when two missile. Because of the " footprint" phe· 
powers has receded, we have almost to- automobiles, each traveling 60 miles per nomenon, the Soviet missile defense site 
tally disregarded the growing risk of a hour, hit head on. The interceptor missile near Moscow actually can provide a Jim· 
small nuclear attack on the U.S. Neglect of r· hits its target at least 165 times harder. ited defense for a large part of the Soviet 
this danger is unconscionable. The conse- And that was the old interceptor mis- Union. 
quences of even one nuclear warhead strik- sile. By early 1986, the Army had com· · A The footprint of an interceptor missile 
ing a heavily populated area of this coun- pleted plans for a better one. It's called based in Grand Forks; N.D., also would be 
try would be catastrophic. The loss of life . ERIS, which stands for Exoatmospheric enormous. It would cover the entire conti· 
would be appalling. 1 Reentry-vehicle Interceptor Subsystem. nental U.S., all of Mexico and most of Can-

That we choose to live so dangerously is The new interceptor missile is extremely ada. A single site could provide a limited 
'>affling. It is baffling because we could accurate, carries no explosives in its nose defense against nuclear missiles for virtu-
build a limited missile defense today, at cone, and is only 20 inches in diameter and ally all of North America. 
1.ow cost, in full accord with the current less than 14 feet long. Utilizing our existing Just one interceptor missile could de-
\BM treaty, that would insure against radar system, with some upgrading, we stroy an accidentally launched nuclear 
such a tragedy. could build a complete limited missile de· missile. One hundred interceptor missiles 
~ he _.-¥,:.s. Army has already demoll;. • fense system (with 100 missiles) for about could effectively insure us against virtu· 

ally anything but an all-out nuclear attack 
by the Soviet Union. And, in addition to 
protecting us from an errant ICBM, this 
new system also could protect us from an 
errant missile launched from a Soviet sub­
marine lurking off our coast. 

Last February, President Reagan 
talked . of "pushi~g forward our highly 
prom1smg Strategic Defense Initiative-a 
security shield that may one day protect us 
and our allies from nuclear attack, 
whether launched by deliberate calcula­
tion, freak accident, or the isolated im-
pulse of a madman." And then he asked, ' 

. "Isn't it better to use our talents and tech-1 j' 
nology to build systems that destroy mis-
siles, not people?" 

Most people would answer yes. Missile 
defense is clearly morally superior to the \ 
doctrine of mutually assured destruction. i 
But shouldn't we also ask why we don't 1 

now build and deploy what we know we 
can build, why we don't deploy live inter­
ceptor missiles while we press ahead with 
the futuristic research of SDI? 

Or perhaps we should put it this way: 
What will we say to the people living in an 
American city who, someday in the future, 
learn that in 15 or 20 minutes they will be 
annihilated by a nuclear bomb and ask for 
help? Will we be able to say "no problem," 
and quickly fire some interceptor missiles, 
or will we have to say "sorry" and then 
live with the knowledg-e of what we could 
have done? 

The full-scale Strategic Defense Initia­
tive has been the subject of intense debate 
about its scientific feasibility and its com­
plex implications for military strategy. A 
missile insurance system is not subject to 
scientific debate. We have already success­
fully tested a prototype. A missile insur­
ance system does not complicate military 
strategy. It simply protects us from acci­
dental annihilation. 

We should begin immediately to build, \ 
and then deploy, the best interceptor mis­
siles we can create. They could turn out to 
be the most important insurance program 
the American people ever had. 

Mr. Anderson is a senior f ellow at the 1 
Hoover Institution at Stanf ord University. 
He was President Reagan 's assistant f or 
policy deve lopment from 1981 to 1982. 
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German defense chief backs SDI research 
W 6mer suggests it will add 'new stability' to nuclear deterrence 
By Elizabeth Pond 
Staff writer of The Ovistian Science Monrtor 

Bonn 
The West German government 

fully endorses "star wars" in the re­
search stage - in the expectation 
that strategic defense will strengthen 
rather than supplant nuclear 
deterrence. 

This was clear from an interview 
with The Christian Science Monitor 
in which West German Defense Min­
ister Manfred Worner discussed the 
broad impact of the United States 
Strategic Defense Initiative (SDI, or 
"star wars") on European security. 

In the interview, he also pressed 
the need for intensive NATO study of 
intermediate- and short-range mis­
sile defense both in conjunction with 
and independent of the SDI program. 
And he addressed some of the prob­
lems a future world of missile de­
fense would create for NATO's strat­
egy of either conventional or nuclear 

REPORT ... Continued 

tional laboratories were using the same 
threat assessment. In fact, the study says, 
one Air Force officer referred derisively to 
the many different assessments as "the 
threat-of-the-month club." 

Additionally, the study says scientists at 
the national weapons laboratories con­
ducting SDI research fret about the 
"schedule-driven" nature of the SDI pro­
gram, which requires a development deci­
sion in the early 1990s. 

First, the scientists worry that promis­
ing long-term research will be compro­
mised to reach an arbitrary schedule, ac­
cording to the report. Second, the 
scientists say that in an effort to maintain 
public support for high funding levels and 
an early development decision, SDI ex­
periments may degenerate - in the words 
of one senior scientist at Lawrence Liver­
more Laboratory in California - into "a 
series of sleazy stunts." 

INTERVIEW 

"flexible response" to any Soviet­
bloc attack. 

West Germany is generally per­
ceived in the US as one of the stron­
gest allied supporters of SDI. And 
Christian Democrat Worner is gener­
ally perceived as one of the strongest 
supporters of SDI within a center­
right coalition that has feuded 
openly about the subject. 

His interview suggests that there 
may be more consensus within the 
Bonn government than meets the 
eye, however. And it suggests that 
West German approval of SDI is 
much more conditional than Wash­
ington has so far recognized. 

Thus, Dr. Worner first stressed 
that there was "no doubt" that the 
West German government politically 
"supports the research efforts of the 
United States on SDI." But he also 
made it clear that he regards nuclear 
"deterrence" - the prevention of 
war based on a would-be attacker's 
fear of unacceptable nuclear retali­
ation - as rather durable. He didn't 

really expect the tec1mology to develop in the foresee­
able future to the point where it could replace offensive 
deterrence with some kind of classical physical defense 
against incoming missiles - the goal set by President 
Reagan in launching SDI. 

"For a long period it [SDI] will stabilize deterrence," 
Worner declared. "It will create a new stability, and of 
course it will do so best if both superpowers would agree 
on a fixed level of defensive and offensive systems. That 
means a new mixture, with reduction on offensive, and a 
limited number of defensive systems." 

The implication of Worner's reasoning was that stra­
tegic defense would stabilize deterrence by reducing the 
vulnerability of offensive missiles and thus increasing 
the uncertainty and "incalculability of risk" of a would­
be attacker. 

Worner also confirmed that the original conditions 
Bonn set in approving SDI in government statements a 
yea·· ago continue in force: that endorsement applies 
expressly to the research stage (with any support for 
subsequent testing or development reserved for a future 
decision); that US SDI research· remains within the con­
straints of the Soviet-US Antiballistic Missile Treaty of 
1972 and that efforts for arms control continue; that 

CONTINUED NEXT PAGE 
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AIR DEFENSE INITIATIVE BEGUN 
TO COMPLEMENT SDI 

Washington - After years of telling SDI critics that 
the Soviet strategic air • breathing threat would" be 
dealt with in due time, Pentagon officials now 
have a more convincing argument: the Air Defense 
Initiative (ADii The new program is being begun 
by the Air Force to provide defense against Soviet 
bombers and cruise missiles comparable to the 
protection that SDI will provide against ballistic 
missiles. 

Funding of about $50 million for ADI in the 
FY 1987 Air Force budget is the latest indication 
that the Reagan Administration wants to develop 
active defenses against the full spectrum of 
strategic nuclear threats. The Strategic Defense 
Initiative is one facet of this effort, but it ia 
directed exclusively at dealing with the ballistic 
missile threats; it docs not address air - breathing 
systems. 

The ADI concept has Its roots in a series of 
continental air defense plans and documents 
prepared earlier in the Reagan Administration. 
The most important of these is the Air Defense 
Master Plan drawn up in 1981, which identified the 
need for more vigorous active and passive 
defenses of the U.S. against Soviet bombers and 
cruise missiles. 

The Master Plan gave impetus to a variety of 
air defense programs such as the effort to provide 
over • the • horizon backsca ttcr (OTH-B) radar 
coverage to the eastern, western, and southern 
approaches to the continental U.S. It also assigned 
high priority to modernization of the Distant 

Early Warning (DEW) line and called for 
replacement of existing fi ;, : . . ci Pterceptors with 
more capable aircraft. 

Shortly after complct:on of the Air Defense 
Master Plan, the Under Secretary of Defense for 
Policy, Dr. Fred Ikle, initiated a new study called 
Strategic Defense Architecture 2000. SDA 2000, 
which is still in progress, is a two • phase 
assessment of both ballistic missile defense and air 
• breathing defense; it is intended to sene as a 
long • range planning document for U.S. active 
defensive measures during the remainder of the 
century. 

In addition to charting BMD and air defense 
needs during the next 15 years, SDA 2000 is 
supposed to examine the interaction between the 
two types of defense in producing an integrated 
defensive system. It is also supposed to relat.: 
defensive capabilities to war plans and force 
posture for the strategic offensive forces. 

The Air Defense Initiative now contemplated by 
the Air Force focuses on three facets of 
atmospheric defen·se: surveillance, battle 
management, and engagement. By examining all 
three areas, and studying how . USAF assets can be 
combined with those of the Army and Navy to 
accomplish each task, Air Force planners hope to 
provide much improved air defense capabilities 
for the U.S. 

ADI development programs will involve several 
of Air Force Systems Command's product 
divisions. Senior officials of the Strategic Defense 
Initiative Organization (SDIO) arc expected to be 
heavily involved with ADI planning, and 
technology developed for the SDI may eventually 
be used by ADI in air defense applications. 

DEFENSE NEWS 7 April 1985 Pg. 26 

Senior Reagan administration and key SDI 
officials, however, contend there have 
been significant breakthroughs and pro­
gress in the 3-year-old program. 

Report: SDI Progress Overstated 
Senate Staff Sa}-5 Questions Remain on Threat, Development Schedule 

By TRISH GILMARTIN { (D-Fla.) and J. Bennett Johnston (D-La.), 
Defense News Staff Writer all of whom serve on the Senate Appropri• 

WASHINGTON - Discriminating t e ations Committee. SDI: Progress and 
difference between enemy warheads ,, Challenges concludes that !"uch of the 
decoys is much more difficult than Con- progress that has been achieved by the 
gress has been led to believe. Moreover, Reagan administration's SDI effort has 
there is no consensus among researchers been overstated and at best has shed light 
involved in the Strategic Defense Initiative on program difficulties that are "much 
(SDI) on the kind of threat a U.S. strategic more severe than previously considered.'' 
defense system will face in the future, ac- And furthermore, the "report says, there 
cording to a Senate staff report. have been no major breakthroughs in the 

These and other findings are containe i SDI program that would make deployment 
in a study prepared at the behest of Sen: . of a missile defense system in the 1990s 
William Proxmire (D-Wis.), Lawton ChilEs more feasible than it was three years ago. 

The study was based on interviews and 
visits with more than 40 scientists, engi-
neers, defense experts and military offi­
cials involved in research for SDI. 

One area requiring more detailed analy­
sis is the threat strategic defenses would 
face, according to the report. An analysis 
should be made not just of the threat pro­
jected for today or into the next decade, 
but also the generated threat into the 21st 
century when a U.S. strategic defense sys­
tem might be deployed. • 

Government officials indicate that nei­
ther the Air Force, the Army nor the na-

CONTINUED NEXT PAGE 
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ABC NEWS NIGHTLINE Air Date: May 12, 1986 

SDI: Windfall or Payoff? 

TED KOPPEL [voice-over]: Star Wars. The media has named it after one of the most 
successful movies of the decade. But some feel that the President's program is no 
more than a Hollywood dream. 

[ 011-camera] Good evening. I'm Ted Koppel, and this is Nightline. 
[ voice-over J The official name is the strategic defense initiative, and it promises to 

be a bonanza but only for selected areas of the country. Is it a windfall or a payoff? 
That's our story tonight. 
ANNOUNCER: This is ABC News Nightline. Reporting from Washington, Ted 
Koppel. 
KOPPEL: For a moment set aside any personal bias you may have for or against the 
President's strategic defense initiative . The President doesn't much care for the term 
Star Wars, but if you're more familiar with that name, that's what we're talking 
about. Put yourself in the President's shoes. He is convinced that it is possible to de­
velop a program that some day will be able to protect this country against incoming 
nuclear missiles and their warheads. But committed as he is to the concept, that for 
the moment is all it is. Just a concept, one which will take many years, perhaps 
decades, and tens of billions of dollars to develop. How do you protect that kind of a 
vision against the possibility that future presidents and congressmen and senators yet 
to be elected might let the project lapse? That's what this broadcast is about. As Steve 
Shepard reports, the Reagan administration is buying itself a lot of insurance. 

Pres. RONALD REAGAN [March 23, 1983]: I call upon the scientific com­
munity in our country, those who gave us nuclear weapons, to turn their great 
talents now to the cause of mankind and world peace, to give us the means of 
rendering these nuclear weapons impotent and obsolete. . 

STEVE SHEPARD [ voice-over J: Three years ago President Reagan outlined a bold 
new scheme to protect America against nuclear attack. 

REPORTER [voice-over]: President Reagan's plan to put weapons in space to 
shoot down Russian missiles--
REPORTER [voice-over]: Almost instantly a laser canon fires a beam into 
space. 
REPORTER [voice-over]: Lasers and high-energy electron beams in space­

SHEPARD [voice-over]: In no time at all the TV networks and other news organi­
zations turned the President's hazy vision into very real looking hardware. 

SPEAKER: Fanning into space, a layered defense to protect the country from 
nuclear devastation. 

SHEPARD [voice-over]: But the program the President began, now known as the 
strategic defense initiative, or SDI, wasn't created to build giant X-ray lasers like 
this or anti-missile systems like this, or even like this. 
[ 011-camera] Indeed, the SDI program isn't going to build any weapons systems at 
all. Instead, SDI is a five-year, $33-billion feasibility study, a study that all by it­
self is going to cost more than designing, building and deploying the B-1 bomber. 
JOHN PIKE, Federation of American Scientists: When they say that it is a Jong­
range program they are not kidding. Most of the money that is going into the SDI 
today is not going to have any visible payoff in this decade. 

SCIENTIST: Can you adjust the solenoids? Set the current at a better level. 
SHEPARD [voice-over]: The key word is visible. Scientists are conducting basic 
research. They're _working on new lasers, developing software programs, designing 
adv~?ced ~lectron1cs. But that kind of basic lab work, while vital, doesn't produce 
exc!tmg pictures, doesn't allow SDI supporters to show what they're doing with all 
their money. To make up for that, exciting pictures are invented. The problem is 
the e_xperiments displayed by those pictures, while plenty flashy, don't involv~ 
partncularly new technology and don't show the kinds of problems SDI reserachers 
are actually investigating. In fact, critics charge the experiments are for the most 
part irrelevant to the SDI program.' 
Mr. PIKE: They've got a new special effects program coming up that is going to 
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provide a much larger, much flashier, hopefully more impressive special effects to 
try to convince people that they're actually making progress. 
SHEPARD [voice-over]: But flashy pictures by themselves aren't enough to keep 
billions of SDI dollars flowing. What's needed are some fulltime SDI salesmen. 

Lt. Gen. JAMES ABRAHAMSON, SDI organization [November 26, 1985]: The 
bottom line is that the program is indeed coming along well. 

SHEP ARD [ voice-over J: Lieutenant General James Abrahamson, the man in over­
all charge of SDI research, is a salesman par excellence. His efforts are compli­
ment~d by hi~ superior, Defense Secretary Caspar Weinberger, and Weinberger's 
superior, President Reagan. 

Pres, REAGAN, [February 6, 1986]: We're not about to abandon the strategic 
defense initiative. 

SHEPARD [voice-over]: But to keep SDI going for the years needed to reach its 
goal, Supporters must sell it not only to this Congress and the Reagan administra­
tion, but to congresses and prsidents yet to come. One way to accomplish that is to 
spend money in very specific places. 
ALICE TEPPER MARLIN, Council on Economic Priorities: We find that 77% of 
the contracts in '83 and '84 for the strategic defense initiative went to the home 
districts of members of Congress who sit on just two key committees in the House 
and the Senate, the Armed Services Committee and two subcommittees of ap­
propriations, the defense appropriations subcommittees. That's a very strongly con­
centrated pattern of constitutency building. 
S~EPARD [voice-over]: Wherever SDI funds go, they're going to develop a con­
stituency. Take Huntsville, Alabama. There SDI research money -has helped spur a 
local boom. 
GUY NERREN, Huntsville Chamber of Commerce: Fifteen to 16 companies that 
are involved in the SDI program, employing upwards to 1,000 people, and those 
are top-paid engine~rs, scientists, technicians and so on, with many more support 
pe~pl~ ~hat are reqmred to help them. We wouldn't want to downplay it at all. It is 
a s1gmf1cant part of the economy. 
SHEPARD [voice-over]: And it is clear it will remain important to any con­
gressman from Huntsville and any senator from Alabama. SDI managers have 
taken_ these fami_liar legislative tactics and gone them one better. They are also de­
velopmg a constituency among America's colleges, universities and publicly funded 
research centers. At MIT, SDI is funding research into new materials. At the Un­
iversity of Alaba~a, optical com~uters: And at Massachusetts General Hospital, 
SDI funds are paymg for research mto high-powered medical lasers. 
Dr. JOHN PARRISH, Massachuetts General Hospital: And it's more difficult for 
established scientists to maintain their funds because it's-- there are less funds 
available at the National Institute of Health. So as medical researchers we are now 
beginning to have to look in other places for our funding. 
SHE:PARD [voice-over]: Dr. Parrish can't see any direct relationship between 
medical research and laser weapons, but like many other researchers he is now at 
least partially dependent on SDI funds. Critics say that connection is the result of 
deliberate government policy. 
V~RA _KIST_IA~OWKSY, P~D, MIT physicist: They are trying to coopt the 
umvers1ty scientists by offermg them support, by having contracts shifted from 
other agencies to SDI and then the scientist is faced with ending his or her re­
search or operating on SDI money. 
SHEPARD [voice-over]: Much the same kind of thing appears to be happening 
with private firms. Julius Feinleib's company does research on advanced com­
puters. 
JULIUS FEINLEIB, President, Adaptive Optics: We're not like the Japanese who 
?as a government who can put money into something when they want to d:velop 
it. We n~ed the government to do it through different means. Defense, basically. 
And thats how we get the money to develop technology. 
S1:fEPARJ? [voice-<?ver ]: SDI supporters argue that these technological spinoffs 
will benefit the entire economy, but critics say that's snake oil. 
Ms, TEPPER MARLIN; This is an area where the spinoff is likely to be far, far 
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less than if we spent it on an area that wasn't so hemmed in by classified restric­
tions, an area that wasn't so esoteric and an area that was more directly applicable 
to the many commercial applications for which we so badly need scientific ad­
vances. 
SHEPARD [voice-over J: But whatever its benefits to the economy, not all SDI 
money is staying in the U.S. Research contracts are being dangled in Europe and 
elsewhere. It will be hard for U.S. allies to take SDI money and then complain 
about the program. 
[ on camera} There is nothing very new about the way this administration and its 
supporters have gone about selling the SDI program. In fact, it's pretty much 
standard procedure here in Washington. But there may be at least one troubling 
differnce. The same people now receiving SDI money to determine if SDI is feasi­
ble are the people who will benefit if they should decide that SDI should indeed 
be built. It has to make one wonder how objective they can be. Steve Shepard, 
ABC News, for Nightline. 

KOPPEL: When we come back we'll be joined be Richard Perle, assistant secretary of 
defense and one of the prime administration advocates of the strategic defense initia­
tive, and by Gordon Adams, who analyzes defense spending for a private research 
organization that keeps tabs on the federal budget. 
[Commercial break} 
KOPPEL: Joining us live now in our Washington bureau is Richard Perle, assistant 
secretary of defense for international security policy, and defense analyst Gordon 
Adams, who heads the defense project, or budget project, at the Center on Budget 
and Policy Priorities, which is a private research organization that monitors defense 
spending and policy. 

Secretary Perle, where does the American public look to find its objectivity when 
it comes to who makes the decision ultimtely on whether SDI is actually feasible? 
Sec. RICHARD PERLE, Assistant Secretary of Defense: Well, ultimately this decision 
will be made not by this administration but by a successor administration, and it will 
be made in the form of a recommendation to the Congress, which I am sure will con­
duct exhaustive hearings and make the best judgment that the Congress can after 
hearing all points of view on the evidence on all sides. That's the way we've made 
every major weapons decision in recent history, and I expect that will be true in the 
case of SDI as well. 
KOPPEL: All right. This is going to be perhaps an offensive analogy, and I realize 
it's a little bit offensive, but there is some truth to it also. Aren't you passing out free 
nickel bags of heroin here in a sense, and saying to people all around the country, 
"Here, take a little snort of this," or "Use a little bit of-- use a bag of this and see 
how you like it," and "There's plenty more where this came from. There's an awful 
lot of money being thrown around this country to people who a year from now, two 
years from now, three years from now after they get used to it, they're going to have 
a very hard time saying, "You want to know something, President Whoever-it's­
going-to-be, this isn't going to work." 
Sec. PERLE: Well, you can't conduct a research program without inviting large num­
bers of talented individuals and institutions to carry out the hundreds of separate ele­
ments aimed at developing technology that, taken together, will validate -- or not, as 
the case may be -- the technologies that we're looking at. It's a little bit unfair to 
characterize a research program which in its early stages inevitably entails lots of 
small contracts because we're looking for innovation in lots of areas as an effort to 
hook the scientific community on the program. Test results are test results, and 
scientists conduct peer reviews, and no one is going to publish results that are not 
subjected to analysis elsewhere and that will not have to stand the test of the 
scientific evidence and logic. 
KOPPEL; Mr. Adams, what do you think will be the earliest time and the least 
amount of money expended at which a group of scientists could even hypothetically 
come along and say, "You want to know something? This thing isn't going to work"? 
GORDON ADAMS, Defense Analyst: It's kind of hard to judge that timing, Ted, be­
cause part of the problem the department is clearly having is in being able to spend 
the money they have in fact brought in budgetary resources at a rate that is far faster 
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than th~y can spend them. It's kind of an eye and stomach problem. They're actually 
spenmdmg out at probably half the rate of a normal R&D program on something like 
Star Wars. It's very, very complicated and it's a difficult program to manage. 
KOPPEL: How much money has been allocated this year, for example? 
Mr. ADAMS: Well, so far this year, 1986, there were $2.75 billion budgeted. The 
spend-out rate on that money is running 25, 30 percent. That's about half the rate for 
an normal R&D program. But the real problem is that we have-- you know, you have 
to ask yourself, we have a program spending out very slowly that has at the same 
time a very large and active marketing effort going on by its director and its deputy 
directors and the heads of the various offices, and you kind of have to ask yourself 
just exactly what is going on here? Do we have a program that is bigger than what 
we can really manage? 
KOPPEL: What do you think, Secretary Perle? Obviously you don't believe that. 
Sec. PERLE: Of course not. I think the low spending rate indicates careful and 
deliberate management. If the spending rate were higher than normal, we'd be ac­
cused of indiscriminately throwing money at technical problems that are not mature 
enough to receive research support. 
KOPPEL: But let me ask you--
Mr. ADAMS: The problem is--
KOPPEL: Let me ask you the question, if I may, that I just posed to Mr. Adams. 
How long -- $10 billion, $20 billion -- how many billion dollars down the road and 
how many years down the road before someone is going to be in a position to say 
yes, this thing will work or not a chance? ' 
Sec. PERLE: Well, I don't think it's going to be an either/or proposition. What I think 
w_e're likely to arrive at is a collection of technologies which, in the aggregate, could 
give us some level of protection for some level of investment. And the right balance 
between investment and protection will be the decision that ultimately has to be 
made. 
KOPPEL: Now that, of course, is not the picture that the President has been sketch­
ing for the last three years. He has not been sketching some kind of progtram that 
may give us some level of protection. He's been sketching out a program that gives us 
total protection against nuclear assault. 
Sec. PERLE: Well, I think the long-term objective is a highly reliable system that 
would afford levels of protection that I think we're not going to be able to achieve in 
the near term. And I think the critics of the program would be among the first to 
argue that you can't achieve perfection early in the program or even with the first 
generation system in my judgment. 
KOPPEL: All right. We've got to take a short break. When we return, we'll be joined 
by Jospeh N!e, a former Cart~r administration official who has had firsthand experi­
ence at pushmg complex techmcal programs through the political process. 
[Commercial break} 
KOPPEL: Joining us live now in our Boston bureau is Joseph Nye director of the 
Center for Science and Technology at Harvard's John F. Kennedy School of Govern­
ment. Professor Nye served as a deputy undersecretary of state in the Carter 
administration and is the author of a number of books on nuclear policy the latest 
entitled Nuclear Ethics. Now, when Secretary Perle, Professor Nye, talks about long-
term, short term, what is he talking about? . 
JOSEPH NYE, Harvard University: Well, I think he is talking about two different 
things. The President's idea to make nuclear weapons impotent and obsolete is indeed 
very, very long term. 
KOPPEL: Ten years? Twenty years? Thirty years? 
Prof._ ;"YE; Oh, I suspect it's 3~-plus. And what bothers me about this program is 
that 1t ~ got_ too much exaggeration and hype. We should indeed be doing some re­
search m this area, but we shouldn't be overselling it. For example--
KOPPEL: You're talking about his program or our program? 
Prof. NYE; No, I'm talking about the SDI program. 
KOPPEL: Oh, all right. 
Prof. NYE: But if the surgeon general came in and he said, I've got a perfect cure for 
heart disease and then some scientist said, or a good number of scientists said, well, 
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you know, I'm not sure it's a perfect cure. In fact, it might even bring on more heart 
attacks than it cures. But then we noticed the surgeon general spending vast amounts 
of money and spending [it] at every congressional district that was politically influen­
tial. We've raised questions about the program. Or if a toothpaste company came in 
and they said, "Gee, we've got perfect toothpaste. You'll never see another cavity." 
And then it showed television pictures of just one perfect tooth, you know, flashing 
there in front of the camera. You'd raise questions about that program as well. My 
feeling is that what you have with Star Wars is something that's been hyped too 
much, hyped by the administration. The question really is this is a program that needs 
about half the money and about twice the accuracy in its advertising. 
KOPPEL; Secretary Perle, I quoted the President in his initial euphoria about SDI. As 
of late, it seems to me, he has been backing off a little. Has he? 
Sec. PERLE: I think he still shares that vision of rendering nuclear weapons impotent 
and obselete. But it's a long way to get there. I think that's a perfecty fair and valid 
point. 
KOPPEL: You agree with the notion of 30 years-plus? 
Sec. PERLE: Well, I don't think it has to be that long. I think a first-generation 
system could be in place in the I 990s. 
Prof. NYE; But wait a minute, Richard. Is that right that you believe that some day 
we can make nuclear weapons impotent and obsolete, there'll be no nuclear deter­
rents? 
Sec. PERLE: Well, I believe that you can at the very least intercept ballistic missiles 
with such a high degree of reliability that the other side won't have much interest in 
maintaining ballistic missiles. 
Prof. NYE; But that's not the same thing, is it? 
KOPPEL: All right, gentlemen, we are in grave danger of getting into an argument 
about whether SDI works or not, and I promised--
Mr. ADAMS: Part of the problem here, Ted, I think, is that we really, I agree with 
Joe Nye, we have a problem of hype and sales pitch here that has gone far beyond 
the capabilities of the program to produce, and the thing that concerns me about it is 
we can't approach a program with care and caution when we pour so much money 
into it and hype it as fast as we can. This isn't a careful spending approach. This is 
really a kind of a snake oil approach that tries to lock in the program. 
Sec. PERLE: Look, just repeating the assertion that the administration is hyping the 
program doesn't make it true. There hasn't been a shred of evidence that we're 
hyping the program. 
Mr. ADAMS: Well, Richard, we have seen the administration hold private briefings 
for Wall Street, hold private briefings for contractors, do a tremendous amount of 
traveling that Abramson and Johnson and the rest of the office do across the country 
trying to bring an industry into a program in an attempt, I think, to build a con:­
stituency, to try to lock in that program so that by the time the next administration 
comes it's going to be very hard to approach with the kind of care we need to for 
technological options. 
KOPPEL: That's really what I wanted to focus on, Secretary Perle, and that is build­
ing this constituency by throwing out sufficient money and putting it in the right 
places in the right congressional districts around the country and at the right univer­
sities, that eventually people are going to be hooked into supporting this program-­
Sec. PERLE: Ted--
KOPPEL: Because that's where the money comes from. 
Mr. ADAMS: Ted, I'm not sure that I agree with that "being placed in the right 
places" because I think really, if you'll look at the contracting it goes pretty much to 
the contracting companies in the states where the contracting has traditionally been 
done for the Defense Department. Part of the real problem here is a lot of the smaller 
companies that are becoming quite dependent on this program, 50, 75, 90 percent, for 
companies like Science Applications and Sparta, Inc., Nickles Technology, places that 
are really small and really rely on this program are going to find it hard to back out 
when technical decisions and choices have to be made. 
KOPPEL: All right, that's--
Sec. PERLE: No one's arguing that a few small companies are going to drive national 
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policy. 
KOPPEL: Secretary Perle, do me a favor. Hold on. I promise I'll come back to you 
first, but we have to take a break. We'll continue our discussion in just a moment. 
{Commercial break] 
KOPPEL: Continuing our discussion now with Assistant Secretary of Defense Richard 
Perle. You were going to respond to this notion of money being funneled out to 
people who are eventually going to become totally dependent on it. 
Sec. PERLE; Well, I think every conceivable accusation has been made against the 
SDI program tonight, that we're throwing money all over the place, we're not spend­
ing money fast enough, that we're corrupting scientists and suborning industry, that 
we're overclaiming for the program, and there hasn't been a shred of evidence on any 
of these points. And the fact is it is a well-managed research program with recog­
nized and achievable objectives. We're spending money at what seems to us nn ap­
propriate rate, given the level of technology that already exists in the areas where we 
have to concentrate our effort. And like any other research program, contrncta nro 
being awarded on the basis of the ability of contractors to perform the task . 
KOPPEL: But there is--
Sec. PERLE: They are not being awarded according to congressional dlstrlctt. They're 
being awarded competitively and where talent is to be found . 
KOPPEL: All right, hold on just a second, Mr. Adams, because I'd like to ao to 
Professor Nye for a second. 
Prof. NYE: It is worth noticing we have some history on project, like thl1. For oxnm­
ple, in the '70s there was the breeder reactor. They promlsed u1 lnexhnustible 1upplle1 
of energy, but in fact it turned out to be too expensive to be economic. It took two- • 
Sec. PERLE: And we abandoned it. 
Prof. NYE; It took two presidents more than seven or eight yenrs to abandon It. 
KOPPEL: After how much money being spent? 
Prof. NYE: After hundreds of millions of dollnrs being spent. And this is going to be 
billions. 
Sec. PERLE: Well, Joe, I thought the breeder wns a bnd Idea, too. 
Mr. ADAMS: But the problem here with all these programs, breeder was a smaller 
program and it wasn't as widely contracted. We have about 500 major primes working 
on SDI, 70 college campuses and universities. There's a lot of activity here going on, 
and what strikes me as interesting about it is, unlike some of the previous programs, 
the breeder and others that Prof, NYE mentioned, is that SDI in this case is a pro­
gram where the hype, the sales job, is being done by the Department of Defense-­
KOPPEL: All right. 
Mr. ADAMS: --on a somewhat reluctant industry. 
KOPPEL: Secretary Perle, take the last shot because it's been two to one here. So go 
ahead. 
Sec. PERLE; I think the record shows that the comments and statements, the 
testimony from officials of the administration responsible for the program h11vo not 
overstated either our expectations or our ambitions or the progress thnt'I beon 11111d, 
to date. 
KOPPEL: All right--
Sec. PERLE: It's been a fair representation. 
KOPPEL: Gentlemen, Secretary Perle, Mr. Adam,, Prore11or Nye, thnnk you vory 
much. That's our report for tonight. I'm Ted Koppel In Waahlnaton, l•or nil or ua 
here at ABC News, good night. 
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Attached is testimony the American Israel Public Affairs 
Committee (AIPAC) offered last Thursday to the Senate Strategic and 
Theater Nuclear Forces Subcommittee supporting U.S. development of 
an anti-tactical ballistic miss~le system. It deserves attention 
and proves a point I have long been mak1ng: That not only our own 
security, but that of our most important allies will be jeopardized 
unless we _get serious about developing missile defenses. 

As AIPAC's testimony makes clear, Israel already is vulnerable 
to a Syrian attack with accurate Soviet SS-21 missiles and will 
become more vulnerable as the SS-23 and other new tactical missiles 
are introduced into the Middle East. These new missiles, unlike 
their inaccurate predecessors, are more than terror weapons. They 
are accurate enough to disable military air bases and other 
important military' point targets. 

Unfortunately, Israel's only military answer today is to find 
these missiles and attack them before they are ever used--i.e., to 
strike first. This is hardly a prescription for stability or peace 
and the Israelis, reasonably enough, are worried. 

They are not alone. As the Subcommittee hearing last Thursday 
made clear, our own forces in Europe face the same threat. Soon, 
unless NATO is willing to strike first against these new missile 
systems (which is unlikely) the Soviets could knockout all our key 
NATO military assets in seconds without nuclear weapons. 

What AIPAC recommends, we in the Senate should at least be 
willing to consider--that defenses against missiles are our best 
hope to head off instabilities likely to produce -wars and that SDI 
technologies and their near-term application against tactical 
missiles deserve funding. 

If you are interested in receiving copies of the other 
testimony given before the Subcommittee, please contact me or call 
my assistant, Henry Sokolski, at 224-5623. 
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D. 214 Massachusetts Avenue N.E. Washington, D.C. 20002 

February 2, 1984 

INTRODUCTION 

As a result of congressional efforts to ban U.S. testing of 
weapons in space1 and the recent testing of an anti-satellite 
(ASAT) weapon by the United States, increased attention is being 
directed to the question of whether the United States should have 
a. space weapons 2 capability. Given the Soviet space weapons and 
treaty compliance record, ~long with the benefits to U.S. military 
security, the continued development of space weapons is in the 
U.S. national interest. Perhaps more important, a ban on space 
weapons would prevent the U.S. from deploying defensive space 
weapons as part of the strategic defense system envisioned by 
President Reagan. Such a strategic defense system would help pro­
tect the U.S. homeland from nuclear attack, reinforce deterrence, 
protect U.S. conventional forces and satellites from Soviet 
threats, and help stabilize crisis situations. 

The control of space weapons through a negotiated agreement 
with the Soviets is a flawed idea. First and foremost, an ASAT 
ban would deny the U.S. the opportunity to develop and deploy the 
most essential feature of a strategic defense system--a ballistic 
missile defense (BMD) system. A BMD system would inevitably have 
ASAT capabilities and would be banned also. The U.S. thus would 
be locked into reliance on offensive nuclear forces to deter at­
tack, and the threat of almost total societal destruction in a 
nuclear conflict would remain. 

Second, an ASAT ban would not even accomplish what its pro­
ponents claim it would, that is, the protection of U.S. space 
assets. Such a ban would be virtually impossible to verify, and 
the Soviets' compliance with past arms control agreements is poor 
enough to suggest that, given the opportunity, they would find 
ways to circumvent an ASAT ban. 

Note: Nothing written here is to be construed as necessarily refl&cting the views of The Heritage Foundation or as an 
attempt to aid or hinder the pa.ssage of any tii/1 before Congress. 
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STRATEGIC DEFENSE: 
THE TECHNOLOGY THAT MAKES IT POSSIBLE 

INTRODUCTION • -, _ •.. ·-~ .. . \. ... :,-
·._; .- • .,..,,., 

Strategic defense is probably the most exciting and pro_misincj"· ~ 
defense concept in a generation. At long last, it could end _. ·. -~;. oJ., 
reliance on the balance of terror by giving the U.S. a defemi~'-. -> • 
that really defends. What makes this now possible has been the 
emergence of technologies for constructing weapons systems that 
can intercept and destroy a substantial portion of an incoming 
ballistic missile attack. The technological issues related to 
strategic defense are complex, but the basic operational princi-
ples are not. • 

A multilayered, multitechnology approach to ballistic missile 
defense (BMD) shows the promise of achieving the capability to 
intercept a vecy high percentage of offensive nuclear weapons 
after they have been launched at the U.S. Attacking ballistic 
missiles in each phase of their flight with weapons that destray 
them in different ways forces the offense to attempt the diffi­
cult task of overcoming various threats. This requires various 
and sometimes self-contradictory countermeasures. Critics argue 
that strategic defense is not technologically feasible, yet many 
of the relevant technologies have been researched since the . 
1960s, and there have been many recent dramatic breakthroughs. 
From the technological perspective, therefore, the weight of the 
data supports strategic defense. 

SUPPORTING TECHNOLOGIES 

Every system of defense against ballistic missiles must 
perform certain functions to achieve its goal. A system must lie 
capable of; target acquisition (the search for and detection of 
an attacking object such as an intercontinental ballistic missil~ 
or its warheads); tracking (to determine its trajectory); dis­
crimination (to distinguish missiles and warheads from decoys~ 
Note: Nothing written ht,re is to be construed as necessarily reflecting the views of The Heritage Foundation or as m 
attempt to aid or hinder the passage of any bill before Congresa. 



> 

The Heritage Foundation 214 Massachusetts Avenue N.E. Washington, D.C. 20002 (202)546-4400 

December 8, 1983 

WANTED: A SPACE POLIC~ ~ ~ 
• <n -1 

• _TO DEFEND AMERICA ? ; ~ 

r, --

INTRODUCTION 

In his address of March 23, 1983, President Reagan directed 
a "comprehensive and intensive effort to define a long-term 
research and development program, to begin to achieve our 
ultimate ioal of eliminating the threat posed by strategic 
nuclear missiles." The media quickly, but inappropriately, 
characterized it as the 11 star·wars 11 initiative. 

The message was clearly directed at goals rather than means. 
The technological basis for this fundamental policy shift 
involves new technology and innovative concepts in space. 
Prevailing military space policy does not explicitly provide the 
clear directives needed to support the President's initiative. 
I~ ~snow essential, therefore, to reexamine and. revise U.S. 
nu.l1tary space policy. 

BACKGR.OUND-•SPACE IN NATIONAL POLICY 

!!~•t •ilitary ~pace policy is set within the framework of 
natiOJHt6 apace ~olicy, which was first established by the 
National.::r:::utics and Space Act of 1958. While the NAS Act 
encotlll of ~ivilian and military aspects of space, the 
s~ec1iiJ ••• met deal mostly with the establishment of the 
civi ••rf lM ttm and the organization of the National 
Aerqf_! . .. i.;-.fa.~•~ace Administration (NASA). It was intended to 
pro.,j~... .,•,u1 and scientific objectives of the space 
pro ~tld co:m11.unity~ 

•-t forth the basic national policy for a 
,.Hise to the Soviet space challenge. It 
1 ·,e authority for a new class of programs that 
ht, civilian agency structures. Congress 

1r,~1,V8Cf as necessarily reflecting the views of The Heritage Foundation or as an 
1, y bill belore Congress. 



' .. ... •"More 'Masked Politics' ·From Ariti-SDI Scientists 
By KARL O'LF.SSKER 

In recent days scientists from across 
the country have burst into a chorus of de­
nunciations of America's Strategic Defense 
Initiative, or Star Wars. A computer scien­
tist serving as consultant to the Office of 
Naval Research quits his SOI consultancy, 
claiming the computer problems are insu­
perable. A physicist from the University of 
Illinois, speaking on behalf of 46 cif the 72 

• members of his department, refuses to ac­
cept any SDI research funds. The Union of 
Concerned Scientists produces six of its 
number who worked on the Manhattan 
Project and who now, on the anniversary 
of the first atomic explosion, hold a Wash­
ington news conference to denounce the 
folly of Star Wars. To the trained ear it all 
sounds suspiciously well orchestrated: an­
other example of the unrivaled organizing 
abilities of the pol!tical left. 

U 
Whether it is, is less interesting than 

what it tells about the politicized state of 
American science-a point that Gregory 
Fossedal and others have made in these 
pages. But the point bears repeating In the 
aftermath of this most recent outburst be: 

• cause the anti-SDI scientists continue to 
claim scien_tific warrant for their opposi­
tion when in fact their principal arguments 
are of the sort the American Spectator's R. 
Emmett - Tyrrell Jr. has rightly called 
"masked politics." 

Consider the case made by physicist 
Larry Smarr. of the University of Illinois in 
a July 16 interview on National Public Ra­
dio's "All Things Considered." In its re­
lentlessly anti-defense way, NPR • had 
somehow managed to find this otherwise 

• obscure academician, whose credentials as 
a weapons-technology expert it somehow 
neglected to mentio~ and Interviewed him 

at length about his anti-SDI stance. (Devo­
tees of "All Things Considered" will not 

• need to be told that It interviewed no one 
of opposing views.) 

The professor began with the standard 
assertion, unsupported by any evidence, 
that Star Wars can't possibly be made to 
work and therefore should not even be 
looked at. When NPR's interviewer asked 
what was wrong with just research into the 
possibility of it, Prof. Smarr responded 
that the projected costs of the effort 
amounted to more than all the federal 
funds for all other universit -b d sc·en­
tific research combined t this point the 

p a little. He was no 
longer talking about whether a· space­
.based missile defense wa:s practicable; he 
was complaining about what he and hi 
colleagues saw as a misallocation of fed 
eral dollars-away from their own pe 
projects and toward a scientific enterpris 
they disapproved of on other ound 

t en the other grounds came int 
focus at t_he end of the interview. It was a 
matt d national rioritie r. 
marr said. With a e unmet human 

needs In the U.S., the government just 
shouldn't be spending billions of dollars on • 
a new weapons system. What unmet needs 
did he have in mind? The interviewer re­
frained from asking. Had he done so, 
doubtless we would have been treated to 
the full litany of grievances that the San 
Francisco Democrats made imperishably 
their own last summer. Doubtless, too, 
both interviewer and interviewee thought it 
altogether unnecessary to state such truths 
to the listeners of "All Things Consid­
ered." 

• Those who are condemned to live in the 
mean world outside Academia may per-.~ ... , . 

haps be impressed by the consensus viets almost six years to catch up with the 
among more than half the members of Illi- U.S. But that proof of U.S. technological . 
nols's physics department. Surely that be- superiority is by no means proof that the <[. 
speaks a solid sci~ntific indictment of Star Russians would never have attempted 
Wars? Well, for reasons that only social MIRVing if the U.S. had "shown re- V, 
psychologists may one day fatho~- straint." One wonders how the Concerned V 
cists e-eneraHy have been the roast left- Scientists can have forgotten that the So-
ward leaning of all universit scientists. As viet Union led the U.S. by a wide margin In 
long ago as , or examp e, the Univer- the development and deployment of inter-
sity of Pennsylvania physics department c tinental ballistic missiles. <:I!, 
sent its own delegate to Henry Wallace's The whole 40-year record of weapons 
Progressive Party convention. It is a safe system competition between the two super- ........._ 
assumption that its enthusiasm for the for- powers shows beyond doubt that the So- _ 
mer vice president had more to do with his viets' policy has been to push ahead of the • \:),() 
outspoken Stallnlst sympathies than his U.S. whenever they could and try to blunt V\ 
grasp of quantum mechanics. • America's technological advantage ~ I 

The six ex-Manhattan Projectites set through arms control when they couldn't. 
More immediately relevant is the fact, \ 

their opposition fo Star Wars squarely on . known to everybody in the national secu-
politico-strategic grounds. The effort to de- rity community, that the Soviets are hard 
ploy a m_issile defense; they argue; will at work on their own strategic defense sys-
precipitate a new arms • race,. just as the tern, major elements of which are already ~ 
U.S. developme~t o! the hydrogen_ t>?mb in place; they are if anything ahead of the 
a~d MIRVs, or mult1ple-warhea~ m1ss1les, U.S. in this. Yet the Union of Concerned ....-
did. Coming fro~ laymen, this _?harge Scientists adherents contim~e to insist that "ti' 
~muld be merely ignorant and_ silly, C?m- the U.S. will be guilty of ,starting a new 
mg from men who helped_ bmld the first Qrms race if it goes ahead with SDI. The 
at_om bomb and have remained conver~ant truth, here again, is that the U.S. is al-
with ~u~lear weapo~s development smce ready in a strategic-defense arms race 
then, 1t 1s close to mexcus~ble. For they whether it likes it or not, and the only re-
know as well as any men a_llve that, in the suit of it opting out of it will be to hand the 
case of the former, _the S?VI_e!s detonated a orld to the Soviet Union on a high-tech 
ther~on~clear deVJ~e withm 18 months of platter of the Russians'. own design. . 
Americas, proylng m~ontestably that they No one, contrary to an indignant letter 
had been workmg on 1t _at least-~ long as to the editor of this newspaper that ap-
the ~.S. was. The Amencan d_ec1s10~ to try peared July 16, wants to deny scientists the 
to bu!ld an H-bomb, far from impelling the right to speak out on issues of national con-
Russ~ans to do so as w~n. spared the wor~d cern. Still- less does anyone question the 
the mghtmare_ of a SoVIet monopoly of this value of scientists' addressing themselves 
most destructive weapon. to matters of scientific controversy·withi 

The issue is less clear with respect to their own areas of expertise. But when 
MIRVed missiles, because it took the So- . they decide to enter the political arena in ., 
_______________ ...,. an effort to influence public policy, they 

, I have an obligation to abiqe by two rules of 
I fair conduct: to distinguish between scien­

tific fact and political opinion, and to 
speak the truth. So far, too many of the 
scientists opposed to Star Wars have failed 
to meet those standards. 

Mr. O'Lessker is professor of public and 
environmental aft airs at lndiana Univer-. 
sity and a senior research feliow of the' 
Hudson institute. • 
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. Vision-of Space Defense· 
J=~osing New Challenges 

. By LESLIE H. GELB 
Soec:lal to Tbe New Yori< Tlme1 

WASHINGTON, March 2 --P-res-i-'°' 
dent Reagan's vision of defensive sys. I 
tems to render nuclear weapons "lm­
J>?tent and obsolete"·ts moving strate- i 
BlC thinking and nuclear competition ' 
toy.,ard a new era. • 
. ; _For Mr. Reagan's vision has done 
llOthing less than to assault the core of 
nuclear philosophy, namely deterrence 
llased on the threat of retaliation. He 
:~d his senior aides are saying that the 
.0 years of nuclear peace built on that 
~t cannot last' and is, in any event, 
Immoral. 

Weapons in Space 
The Controversy . J::Y·_,·,,, 
Over 'Star Wars'_-_:.;;;:;?.> 
Fu~t of six - ~ --·· ·•. 
articles. ~/ 

: Most experts say they think that per­
.bE\ps decades of research will be re­
qillred before they know with confi­
dence whether the vision can be trans­
lated into workable technolQgy. 

Consequenceg of the Vision 
Yet proponents and critics alike are 

well aware that the vision Itself, along 
with .accelerated research programs 

( 

and the attending debates, is shaking 
e foundations of American tnmtary 

~licy - str~~oct , e s ape 
-oTmmtary spen , alliance relations 
and arms control. 
.. .Na.tional attention .ts.. !ocl.lSuig more 
and more sharply on the plan as the two 
superpowers prepare to resume arms 
talks in Geneva on March 12, as current 
research and testing proceeds apace, 
as Congressional debate gets under 
way on proposed spending for such re­
search and more and more technical 
and doctrinal questions emerge. 

The President's Ideal is a defensive 
system that saves lives. But the reality 
could be new and more powerful offen­
_ sive an<!_ defensive .~J:'!~Cltles that 
could be used for ·a decisi~~ -nu~i~ar 
first strike. Thus, the debate centers on 
how far the reality is from the Ideal: Is 
.the President's so-called Strategic De­
fense Initiative, more popularly known 
,as "Star Wars," well conceived to save 
countless lives and enhance deter­
rence, or Is It more likely to lead to an 
ever-more-precarious nuclear bal­
?lnCe? 

For the next five years, planned 
spending'ls about $3v billion out of more 
than a trlllton dollars in mllltacy budg-

ets. When and if the program gathers 
momentum thereafter, It could become 
a dominant element of that budget. 

The Allies' Position 
Publicly, American a"nles are sup. 

porting research. Privately, they con­
tinue to express the deepest fears that 
the program will bring a space arms 
race that will reduce. or eliminate the 
links between American security and 
their own. 

Administration officials assert that 
the Strategic Defense Initiative 
brought the Soviet Union back to arms 
talks and will lead to real reductions in 
offensive arms. But Soviet leaders in• 
slst they will make no such reductions 
until the program Is reined in. And Mr. 
Reagan said in a recent interview that 
he would not lhnlt_hle initiative, even it 
Moscow agreed to deep reductions in 
missiles and even if all nuclear forc'8 
wer~ ~:iinlnated. Adminlst.cation oftl­
clals also say he has put aside his 
earlier offer to share defensive tech­
nologies with Moscow . 

Publicly, the Administration says the 
Soviet Union already has the jump in 
missile defense, both in a deployed an­
tiballistic missile system and in devel­
opment of new technologies. Indeed, no 
one disputes that the Russians ha;re ~ 
small ABM system • arouncl ·Mns.-c-w 

and that the United States has not de­
ployed a system. Privately, however, 
the weight of opinion In the Administra­
tion is that hard American knowledge 
of Soviet research in this area is negli­
gible and that the United States leads in 
most if not all areas of research . 

All of the agonizing decisions and 
judgments that will have to be made in 
years to come on developing and de­
ploying a panoplr of the most futuristic 
technologies wll have to be done with­
out ever testing them against a full- • 
scale attack. And to fulfill their goal, as 
former Defense Secretary Harold 
Brown has written, they will have to 
work perfectly "the first time." 

The unanswered questions now seem 
legion. Has the momentum for the pro­
posed program already made It unstop. 
pable? What, in fact, ls the Soviet tech­
nical ability? How was the idea of a 
vast American antlballlstlc missile 
system revived when It seemed so 
firmly put to rest by treaty more than a 
decade ago? Who Is behind .It? Who Is 
against it? Why? Can It ultimately be 
made to work? Can these defensive 
abilities also be used as potent offen­
sive weapons? 

What ts perhaps most striking about 
a series of recent interviews with offi­
cials throughout the Administration is 
that hard questions about the program 
are not getting much of a hearing in the 
\nner councils. By almost all accounts, 

7-F 

Gupport for• the program has become 
the touchstpne of loyalty to the Presi-
dent. , . 

In fact, whether some of these ques­
tions will be answered may depend on 
the purview of the debate. And that 
may depend on who defines Its terms -
the Administration or Its critics in Con-
gress and -the arms control field. 1 

Officials acknowledge that the Ad­
ministration wants the vision to domi-
nate what they see as a narrow and : 
practical debate about research into 

romislng technologies. 

e critics want to cast the debate In 
the broadest possible terms now, be­
fore the program becomes enormous 

d politically unstoppable. 
Officials and critics .alike agree that 

some research Is desirable, If only on · 
e ground of prudence and as a check 

against Soviet projects. 
Moreover, It should be pointed out 

that neither critics nor Soviet leaders 
who publicly argue for limits on mili­
tary research have put forward a plan 
for monitoring work that for the most 
part occurs in laboratories. 

• Mr. Reagan opened the door to the 
larger debate when he unveiled his 
ideas on March 23, 1983. In calling on 
scientists to find ways to render nu­
clear weapons "Impotent and obso­
lete," he said, "My fellow Americans, 
tonight we are launching an effort 
which holds the purpose of changing 

e course of human history." 

The Goal: Bscaping,Nuclear Nightmare 

·- Mr.Reagan and his senior aides say 
by way of justification of the program 
that they want to escape the nuclear 
nightmare by gciing from deterrence 
based on offense or the threat ot retali­
ation to deterrence resting on defense 
or the security of protection. On moral 
grounds, this Is also consistent with 
positions on nuclear war recently taken 
by the Roman Catholic bishops of the 
United States. 

It is precisely the problem that Mr. 
Reagan's predecessors from Lyndon 
B. Johnson on wrestled with. They all 

I 
said "No" to making the transition 
from mutual assured destruction to 
mutual assured defense, in which at­
tacking missiles would be destroyed 
before they could reach the targets . 
Their objections were based largely on 
the ground that such defensive systems 
were not feasible. 

Now, Mr. Reagan and many of his 

( 

advisers maintain, this has · changed. 
"Current technology,'.' he said in un­
veilinghis plan, "has attained a level of 
sophistication where It is reasonable 
for us to begin this effort. It will take 
years, probably decades, of effort on 
many fronts." 

All the worse, charged a host of 

\ 

American scientists, arms control spe­
cialists and the Soviet Union. Rather 
than a more stable and sen:,ible peace, 
they argued, Mr. Reagan's vision 
would touch off a new and more dan­
gerous arms race in space and succeed 
only in destroying prospects for arms 

VISION ... Pg. 8-F 
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V 1::i IUN • • •Continued : tense. To others, it is simply a means of 
control. Soviet officials are saying Pri• : defending missiles. To some, it is a bar-
vately that they will have to accelerate _ gaining chip 1n arms control negotia-
their research program and keep open tions, while to others, including the 
the option of making more offensive President, it is untouchable." 
nuclear warheads to overcome pro- As matters stand, the Administra-
spective defenses. They also express tion is asking Congress to approve $3. 7 
concern that once the research pro- billion this year, after $1.4 billion last 
gram gains momentum, future Amer- year, for research on what is envisaged 
ten Presidents will find it difficult to as a three-tier defensive system. 
stop. They argue that a system to de- Toe first line of defense would be in 
fend populations Will not work, but they the three- to five-minute boost phase as 
do tend to think it might be possible to a missile with its warheads is rising to 1 

build a limited,system for the defense leave the atmosphere. The second 
of missile sites. Still, they do not want would be in the midcourse flight in 
to open this door either. space of about 20 minutes when the 

warheads or re-entry vehicles separate 
As for feasibility and rendering nu- from the missile. The terminal phase is 

clear weapons obsolete, former De- the last two minutes of flight as the 
tense Secretary Brown, a nuclear warheads re-enter the atmosphere. 
physicist, spoke for scientists who are 
critics of the program when he wrote Broadly speaking, the technological 
recently, "The combinations of limita- innovations come for the most part in 
tions - scientific, techpological, sys- the first two phases. Here the Adml,nis-
tems engineering costs - and . espe- tration is looking at lll_l array of possl-
cially the potential countermeasures billties :· space- and ground-based 
make the prospect of a perfect or near- lasers, magnetic rail guns that fire 
perfect defense negligibly low." projectiles at amazing speeds and di-

Lieut. Gen. James A. Abramson Jr., rected beams of subatomic particles. 
the director of the Strategic Defense As the skeptics see it, this automatic 
Initiative, disputed this in an inter- and automated situation would require 
view, saying: "There is very little almost immediate reaction and could 
question that we can build a very ' effectively remove the possibility of 
highly effective defense againSt ballls- human decision _ even by the Presi-
tic missiles somedav. The auestion is dent. And in the past, of course, even 
how soon and how affordable and what the 25-minute flight time of interconti-
degree of effectiveness can initial steps nental missiles was regarded as short 
allow us." As for those who disagree, and always a matter of concern. 
he suggested that it was "because for a The terminal phase of the defense 
lifetime they have been dedicated to would use existing and more conven-
another idea and they are not very will- tional technologies of firing a missile at 
Ing to accept a new thought process." an incoming warhead. Advocates say 

"What is really happening," he said, 'this technology could be deployed : 
"is that there are a large number of • within a decade. • 
dedicated, talented people working on , The Administration remains divided · 
this in Government and industry. And I on the feasibility and Importance of the 
when they all have a goal to march to, idea. At one end are the doctrinal pur-
and that's what the President gave us, ists such as Fred C. Ilcle, Under Secre-
you just cannot stop the progress they tary of Defense for Policy, who said re- , 
are making and that progress is what's cently: "The Strategic Defense lnitia- 1 
happening." tive is not an optional program, at the . 

Officials say President Reagan's margin of the defense effort. It's cen-
• 1983 speech was inspired in part by his tral, at the. very core of our long-term 
monthll. meetings with the J olnt Chiefs policv for reducing the risk of nuclear 
of Staf , who proposed rethinking the war.'' Like the technological optimists 
idea of developing defenses to protect such as General Abramson, they be-
missile sites. lieve not only that it can be done, but 

Mr. Reagan, in effect, enlarged this also that it must be done. 
notion, and his speech was viewed by , There are also those wh> would wait 
Administration officials as essentially : and see, such as Paul H. Nitze, the pri-
a way of telling them that this was one • mary arms control adviser to Secre-
of his top priorities, perhaps his ult!- tary of State George P. Shultz. In a re-
mate legacy. He made few concrete cent speech, Mr. Nitze stated, "Quite 
decisions about the program other than frankly, it may prove impossible to ob-
• to approve an increase in spending of tain." 
about 50 percent over six years, an in- No longl!r is any official saying pub- : 
crease from about $20 billion to about ' licly what Richard D. DeLauer, former : 
$30 billion.. . Under Secretary of Defense for Re- ! 

His senior aides, many of whom ac- search and Engineering, said in 1983. 1 
knowledged being taken by surprise, "This is a multiple of Apollo pro- ' 
proceeded to fill in the blanks and push grams," in terms of the technological ! 
their own views, often in contradictory advances required, he said, and if it is \ 
ways. deployed, Congress will be "staggered 

"It's all things to all people," com- at the cost." Still, some officials pri- \ 
mented Paul C. Warnke, a director of vately believe this to be the case. 
the Arms Control and Disarmament The basic doctrine behind the Ad min- : 
Agency under President Carter. "To istration's position is that the United 
the President, it is saving peoples' States cannot be sure mutual assured 
lives. To Defense Secretary Weinber- destruction will work into thr: next cen-
ger, it is a tecr.nological steppingstone tury and that it must be replaced by 

strategic thinking until now has been 
the Antiballistic Missile Treaty of 1972, 
and for now it continues to be. lbis llm- . 
ited the superpowers to no more than j 
100· defensive missiles, all defending 
one site. It was taken by Washington to 
mean that both sides accepted the doc­
trine of mutual deterrence through re­
taliation and that neither would do any­
thing to take away the other's ability to 
retaliate devastatingly. 

Thus, Article V states, "Each party 
undertakes not to develop, test or de­
ploy ABM systems or components 
which are sea-based, air-based, space­
based or mobile land-based." lbis did 
not preclude research, which both sides : 
have been doing since then, nor could it : 
make absolute_ distinctions between re-I 
search and development. 

Acceptance of the treaty °V!as also 
predicated on the assumption that re­
ductions in offensive arms would follow 
swiftly and that otherwise Washington 

\ would reconsider its adherence to the 
j treaty. 
; The Administration Is saying that 
• quantitative and qualitative Improve­
ments in offensive weapons, particu- , 
larly in the powerful and accurate Rus­
sian land-based missiles, are threaten­
ing to neutralize the American retalia-

r-tory capacity. . 
; Officials contend that a few hundred 
missiles With multiple warheads could 
destroy virtually all American land­
based missiles, submarines in port and 
bombers on airfields. This would leave 
future Presidents with only submarine­
launched ballistic missiles of insuffi. 
cient accuracy to destroy anything but 
Soviet cities. This, they say, is not a 

, credible retaliatory threat because an 
I attack on Russian cities would nec_essi-
1 tate an attack on Anierican population 

G

' centers. 
Thus, their argument runs, Washing­

on must build better offensive systems 
' or defensive systems or both. 

The Administration is proposing to 
do both. It Is building offensive weap­
ons such as the Trident II and cruise 
missiles, which would have the ac- i 
curacy to strike hardened Russian tar- , 
gets such as missile silos and com­
mand centers, not just cities. Also for 
offense, it is developing a sma,11 missile 
known as Mldgetman, which Moscow 

. could not count on destroying because 
: of its mobility. 

I

. The United States is pust-Jng these 
programs even though the President's 
Commission on Strategic Forces said 
the so-called window of vulnerability 
that they were designed to overcome 
had been overestimated. And· the Ad­
ministration has not dismissed the ''nu­

. clear winter" theory that says the 
: smoke and dust from even relatively 
! few nuclear explosions would shut out 

I enough sunlight to end human life on 
the planet. 

Officials say the new offensive pro­
grams are not enough. . . . ' 
The Balance: Defense vs. Offense 

Wnatever the rea'.!ity of the strategic 
balance the new offensive weapons 

\ from missile defense to the Pro...sident's : mutllal assured defense. . 
] larger conception of i:nm~culate de- 1 The centp.rpiecP. of the ne.t;nn's VIS ION ... Pg. 9-F 
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enses. s, eory, wo ma e nu- weaJ,Nns to pro ect em. n e ong 

: produce, officials say, the perception or. 
Russian superiority will remain be­
cause of the powerful land-based mis-
, siles. This perception, they contend, 
would put Presidents in a weak position 

. in future crises. 
Asked why they cannot, through pub-

, lie statements, make the perceptions 
conform to the reality, the answers are 
generally vague. Instead, they argue 
that greater and greater offensive 
power will only make the nuclear bal­
ance more unstable. Thus, to them, de­
fense against attacks on missiles -
from small or accidental attacks to-all­
out attacks - is the only moral and 
practical answer. 

Skeptics and critics raise two princi-
' pal objections to this line of reasoning: 
It remains easier and cheaper to over­
come defenses with offensives than to 
neutralize offensives with defenses; 
and in the critical and long transition 
,period from relying on offense weapons 
to relying on defensive weapons to pre­
vent war, the likelihood of nuclear war 
would be at its peak. 

Mr. Reagan recently argued that the 
defense could prevail, as it did in World 
War I when gas masks were an effec,. 
tive defense against chemical warfare. 
Ofuers suggest that the use of poison 
gas was stopped when an increase in its 
use threatened to destroy both sides 
wtthout benefit to either. , 

The more typical answer from the 
Administration comes from Mr. Nitze, 
who said: "New defensive systems 
must also be cost-effective at the mar­
gin, that is, it must be cheap enough to 
add additional defensive capability so 
that the other side has no incentive to 
add additional offensive capability to 
overcome the defense. If this criterion 
is not met, the defensive systems could 
encourage .a proliferation of counter­
measures and additional offensive 
weapons to overcome deployed de-· 
fenses, instead of a redirection of effort 
from offense to defense." 

Also, as defenses against ballistic 
missiles are deployed, each side could 
increase its number of aircraft and 
cruise missiles flying in the atmos­
phere to circumvent them. To this, Ad­
ministration officials reply: Better 
these slower-fiying weapons, which 
allow time for response, than the fast­
flying missiles. 

As to the transition period, Mr. Ikl6 
contends that it would not be destabiliz. 
ing. He says, •'As a growing fraction of 
the Soviet missiles could no longer 
reach their targets, SOviet planners 
_would face increasing uncertainties 
and difficulties in desgning a rational 
first strike." 
._ Not so ~~.J~. Mi::, ~.it!.~, who 
said the transltlon could take decades, 
could be tricky and would be dangerous 
if Moscow developed better defenses 
first. "We would have to avoid a mix of 
offensive and deft:i'lsive systems that, 
in a crisis, would give one side or the 
othw incentives to strike first." 

The real fear felt by critics is that the 
side that got to the optimal mix first 

• might reason that it could destroy most 
of the other side's forces in a first strike 
and blWlt the retaliatory blow with de-

clear war "rationally" thinkable for run, they hold out the promise of ex-
the first time. tending the protective umbrella to the 

\ 

Mr. Reagan and others say the allies as well. 
transition could be managed through But the ·allies did not see it this way 
arms control negotiations by agreeing at first, and Administration officials 
on what to deploy and when. Officials say that Mr. Reagan worked out a deal 
say he no longer is willing to share the with Prime Minister Margaret 
technology with Moscow because it Thatcher of Britain to patch over the 

~

could be put to many other military and disagreements. In effect, the agree-
civilian uses. Critics argue that such ment is that the allies - minus France 
negotiations would be far more diffl- - will publicly support research, and 
cult than anything yet W1dertaken with in return the Administration will con-
Moscow. sider decisions on the ABM treaty and 

While critics take the Administra- deployment to be matters for allied 
tion's line to mean that a change in doc- consultations and negotiations with 
trine has already occurred, officials Moscow. 
say otherwise, Richard N. Perle, In the meantime, Britain and France 
Assistant Secretary of Defense for are concerned that an American defen-
Policy, said in a recent interview: "It sive system would make the Soviet • 
is not true that we've already made the Union develop a full-scale system that 
decision to abandon mutual assured could negate French and British nu-
deterrence or the policy that seek.. to clear missiles. Their concern is that 
achieve security by the threat of retail- the Soviet network might not be good 
ation. That will still be with us for enough to block an American attack 
years." but might be good enough to neutralize 

Officials such as Mr. Perle and Mr. the West European deterrent. 
Nitze seem far less concerned with the The allies in general are worried that 
President's ultL-nate vision than with in the short term, defensive systems to 
what they see as the closer and reall.z. protect the superpowers will make Eu-
able goal of defending Ainertcan land- rope alone the likeliest nuclear battle-
based missles. They argue that this field. • 
would enhance deterrence by substan- Finally, West European diplomats 
tially reducing the Soviet chances of worry that W1certainty about Amer-
destroying these fixed targets in a first lean plans for defenses will complicate 
·strike. ,and perhaps undermine the chances for . 

Critics of this view of enhanced progress on arms control and particu-
deterrence say a system to defend mis- larly on reducing medium-range nu-
siles could readily blossom into a de- clear forces in Europe. 
fense of the general population, putting Administration . officials maintain 
the debate virutally back where it that Mr. Reagan's defense initiative 
started. brought Moscow back to the bargaining 

This fiscal year, research on missile table it le~ in late 1983 when the first 
defense constitutes about 5 percent of American medium-range missiles 
the Pentagon's research and develop- were deployed in Europe. They also 
ment budget. By 1990, the Congres- argue that the specter of competing , 
sional Budget Office estimates, it will with the United States in this area will · 
rise to 17 r.iercent. drive Moscow toward concessions on , 

General.· Abramson questions these reducing offensive forces. 
i figures r.nd feels even more strongly · 
1

1 

about estimates of d_eployment costs, The officials have said that when I 
hich h 11 be kn til Soviet and American negotiating 1 

w e says wi not own un teams convene in Geneva on March 12, 
• the Government finds out which sys- the Amen·cans will try to persuade the 
terns will work. 

Nonetheless, estimates by many ex- Russians to accept a three-stage ap. 
perts run from half a trillion to a tril- proach: radical reductions in offensive 
lion dollars. This does not include the forces, then a transition to a mix of of-
cost of a possible air defense system, fensive and defensive weapons and fi. 
which former Defense Secretary nally the total elimination of nuclear 
James R. Sclll.esinger said couid be as weapons and deployment of full-
much as $50 billion over several years. fledged defenses. • 

Even smaller guesses would be far As explained by the Adminlstration, 
more than. is being spent on offensive bargaining leverage would be derived 
nuclear programs and would consume from Moscow's fear of engaging in an 
the bulk of spending on strategic all-out technology race with Washing. 
forces. Pentagon analysts also say that ton. At the same time, the officials ac-
deployment would bite deeply into knowledge that this leverage depends 
spending on conventional forces. on how much Congress supports the 

strategic programs - the Strategic De-
Allies' Worries and Arms Control fense Initiative and the MX missile in 

• • •- particular - and that Congressional 
"One of the worst problems .we're support depends on the sense that the 

having with the President's plan is with Administration is negotiating in good 
the allies,'' a high State Department of- faith. 
ficial said, "and it only looks as it we so far, Moscow has totally rejected 
have it under control for the moment." the Administration's approach. The 

Some Pentagon analysts argue that Soviet positl.on is that Moscow will not 
mfasile defenses are good for Western commit itself to a radical reduction in 
Ei1rope and Japan. These analysts say 
that in the short run, protecting the , 
United States will lend credibility to ' 
Washlrie.ton's thrAat to nc;e nuder.r 

VISION ... Pg. 10-F 
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-~~serpts From White-House 
ap.cial co Tba Nft' Yan: nm. - ,-- ·· - - · 

Report on the MX 
: WASHINGTON,March4-Follow- development(R&I)) on a rapldly ·d; 

ployable ABM as well as extensive 
. i"ll are excerpts from PrNident Rea- . R&D on a space-based strategic de-
gan•, report to Cortllresa on conttnu- fense system, and on new air-defense 
i"ll the acqutaltton of the MX mwUe, missiles with capabilities against 

. • which the Admlni.ttration call.s the . some types of ballistic missiles; and, 
. . ~nper, tssued today by the 4JDeploy significant numbers of 

White Home: :..,__ new intermediate- and short-range 
·,_ nuclear missiles and artillery s)'ll-
'-•~No chanae ts apparent In the Sovl- tems. 
.IP' continued ~rta to build up their As last year"s report made clear, 
:iJtateafc nuclear forcea both quantt- this accumulation of vast military 
3tP.vely and qualitatively. They did power, coupled with current Soviet 
,_ slow any upec:t of th¢r proaram, advantages in strategic forces, 

indicated by those developm. en entita should - if uncheaed - result in the 
t occurred durtna 1984: Soviet leadership becoming far more 

"lllg. ~odernlzation of . the Soviets' confident about using its political and 
aunn-pneratlon Intercontinental military leverage to exert influence 
_Balllatic Miuile (ICBM) oontlnued against other nations around the 
• with the modification and deploy-· globe. A perception that the United 
·ment of an additional 30 SS-19'a (car- States ts unable or unwill1na to take 
rying a total of 180 highly accurate t.lte steps necessary to offset this 
warneads). At the same time, devel- growing Soviet power could further 
opment and fllaht test of boilfthe new increase the Soviets' inclination to be-
"SS-X-24 ICBM with 10 warheads and . come involved in regional confilcts, 
• the Binale-warhead SS-X-2G ICBM even if such involvement would risk 
~:1~"'J;~~:e :<:fe::t ~ -~~ U.S. int8nlllts. • 
proviaions of the unrltlft~ SALT II , F'Urthennore, a growing risk of di-
• Treaty as documented in the Febru- rect confrontation with the Soviet 
ary 11185 Report to Congreu on Soviet Union would cause regional powen to 
_Noncompliance). We anticipate that .become more inclined to accept a , 
both SS-X-24'a and ss.x~•• will be great level of Soviet interference in 
deployed In 11101 as well u on mobile their affairs. 
launchen over the next few yean. . Finally, and most dangerously, this 
•~of strategic bombers perception could over Ume begin to 

are in on or development. sug&eSt to the SOViet leadership that, 
Produ on continuell on the Backfire the threat, or actual use, of military 

VISION ... Continued 
offensive forces until it knows that de­
fenses will be limited, 

But Moscow has not spelled out ex­
actly what limits it wants on defenses . 
Soviet diplomats here are well aware 
that laboratory research cannot be 
monitored effectively, and the feeling 
among American officials is that Mos­
cow is simply conducting a propaganda 
campaign to try to reduce public sup. 
port for the Administration's research 
program without curtailing its own re­
search. 

Administration officials voice spe­
cial concern about a Soviet radar sys­
tem nearing completion in the central 
part of that country. They contend that 
this is a clear violation of the ABM 
treaty, while Moscow answers that it is 
merely a satellite tracking station. Ad­
ministration officials vow that this wlll 
be a key issue in the coming talks. 

There matters stand on arms negoti­
ations, with neither . American nor 
Soviet officials evincing much opti­
mism that they will be able to solve 
these problems through negotiations. 

The prevailing view in the Adminis­
tration is that whatever effects defen­
sive prospects ultimately have on ne­
gotiations, the immediate effect has 
been to create a deadlock. • 

NEXT · The genesis of "Star Wars." 
-and ik.r ll bOmbm'S. The Bear H-- fo~ - inclu~ ~uclear ~ea~ -
achieved tta Inltlal Operational capa. . against United States forces or plete in terms of total program funds. 
billty (IOC) with the new Aa-15 air- against those of our allies could result An ICBM test program does not 
launched crutae miaslle during 1984. in significant milltary advantages for however, constitute a deployed asset.' 
Thia deployment Is advanctna more them. Thus, from this evidence we In particular, the inherent high 
rapidly than we projected one year can only conclude that the Soviets alert rates, low day-to-day operations 
ago. Advanced ~evelopment of the have not chanaed either strategy or cost, and responsiveness of the ICBM 
new Blackjack bbmber, aimilar to but policy. They continue to build and force, which includes Peaceteeper 
larpr than the B-lB, also continued, modernize at a very high rate, missiles, provide a powerful disincen-
and we expect it to be ready for d&- To reverse these dangerous and de- tive to a Soviet first-strike. With 100 
ployment before the end of the dee- stabilizing trends, this Administra- Peacekeeper missiles in our invento-
ade. tion initiated the Strat•.!gic Moderni- ry, the Soviet leadership finally will 

QAn additional Typhoon-class mis'- . zation program in October 1981. Toe have to TReigh more seriously the wI-
sile aubmarine (S81tN) .(the third), program resulted in some improve- nerabillty of key elements of their 
joined the Soviet Navy, aa did the first men ts in our deterrent capabilities in own forces to retaliation. Peace-
and l8CODd lhip of a second new class . 1982 and 1983. In 198-4 this long-range keeper thereby will help to induce 
of SSBN's, the Delta 4. Testing of the program began to secure truly signtf. caution and restraint into Soviet 
Delta IV'.■ ■--launched balistlc mis- leant enhancements to our forces. geopolitical activities by removing 
Bile, the SS-NX-23, also continued any perception the Soviet leadership 
throughout 1984, and an IOC in the . Succesaful Test Fllpts might harbor about its ability to 
near term ta expec:ted. In a related Nineteen eighty.four witnessed dominate a crisis or to conduct and 
development, fllRht testing of a long- three inore highly successful Peace- emerge successfully from a nuclear 
range aea-lawiched cruise missile keeper test flights (the fourth, fifth conflict with its most valued assets 
(SS-NX-21) appean to have been and sixth tests in that series), con- intact and its war aims achieved. As a 
completed and the missile may al- eluding Phase I of the test-flight pro- ~t, deployment of Peacekeeper. 
ready be operationally deployed on gram. The seventh test fiight, which starting in 1986 will clearly decrease 
rnbmarines near U.S. coasts. occurred on Feb. l, 1985, was alsosuc- the risk of war. ·Theee facts have not 

In tlddition to. thla accumulation of cessful. The Peacekeeper continues changed in over a decade of debate 
offensive intercontinental nuclear to perform exceptionally well, about this missile. 
f·orer.A', the Soviet Union in 1984 con- achieving accuracies which are bet- At the same time, however, the size 
tinuai to: ter than d,esign requirements. Addi- of the Peacekeeper force was not 

1Jlmproveltsmasaiveairdefenses; tionally, production of the first 21 chosen arbitrarily. A limited deploy-
q,upgrade tte MO&COW antlballlstic Pe::icekeeper missiles is under way; ment of 100 missiles will not give the 

m.isdle (ABM) system and constnict as well aa support facillty construe- USSR legitimate grounds for fearina 
lt..rre phased-array radars (one of tion. All !l5pects of this program are a first-strike from U.S. forces. With 
whkJ1 constitutes a violation of the progressing smoothly and are well 100 missiles, U.S. strategic forcea will 
}<:>,t r I obligations under the ABM within cost estimates, In fact, with fall far short of possessing a first-
'l.1~cy); . the release of the F.Y. '85 funds, the strike capability - given the num-
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By Noel Gayler 

THE REAGAN administration 
appears intent on testing our· 
newest anti-satellite weapon 

·soon. Many observers think this 
move is part of a new get-tough of­
fensive on the part of the United 

, States, to get a leg up on the 
Geneva arms-control negotiations 
and the Reagan-Gorbachev summit. 
It seems more likely, however, that 
the timing was determined by the 
weapon program itself - never 
mind the consequences. 

It's time to take a look at the con­
sequences of making space still an­
other battle area. We are shooting 
ourselves, not in the foot, but a lot . 
closer to the head. Of course, we are 
responding to the current Soviet ef­
fort, itself a possible response to our 
own earlier capability. This cycle is a 
formula for continuing escalation of 
the arms race indefinitely. 

In the past, none of these weapons 
has had a capability against many of 
the satellites that are most impor­
tant to us. But when the Soviets 

• matclt us again, as they inevitably 

will, then even in the outermost 
reaches of space there will be no 
sanctuary. Few satellites, military or . 

• civilian. wl!! be safe. Our own space 
shuttle will be at risk. So will the 
Soviet manned space stations. 

The crux of the issue for us is that 
we Americans are far more depend­
ent on the use of space - at least 
for military purposes - than the 
Soviets are. We. depend greatly on 
space for military communications, 
for command and control, for navi­
gation and precise position-finding. 
The high accuracy we assume for 
certain missiles systems in our nu­
clear deterrent is dependent on 
satellites. 
, Most important of all, • we need 
satellites to know what is going on. 
The detailed pictures we can take 
from space afford an extraordinary 
overview of every activity within the 
• vast Soviet land mass. Not at all inci­
dentally, satellites can give us a 
similar overview of othe-r areas of 
the world - in time, for example, to 
detect ,ind avert preparations for 
South Africa's nuclear weapons test­
ing in 1977. 

Nor is this all. Satellites can "see" 
enormous portions of the earth's 
surface. Equipped with radar, .or in­
frared detectors or listening receiv­
ers, they can supplement photogra-

1
phy to.fill in the whole oicture. From 

our intelligence perspective, we 
would be almost helpless without 
them, in this complex technological 
world. 

F rom the standpoint of the 
Soviets, the situation is quite 
different. We are an open 

society. Vast amounts of military, 
political and industrial information 
are available to anyone -including 
the Soviets - for the price of sub­
scription to a technical journal. Con­
gressional testimony, official publi­
cations, contractors' brochures ,md 
newspaper stories are another rich 
lode of information. 

The Soviets hardly need satellites 
to observe us. We "tell them all 
about it," so far as our own affairs 
are concerned. It's even difficult to 
imagine why they bother with satel­
lite surveillance of us, except, possi­
bly to attempt to track ships at sea 
- no easy task. 

The development of anti-satellite 
weapons on both sides will, there­
fore, hurt us far more than it will 
hurt them. 
. We are not talking here about the 

administration's Strategic Defense 
Initiative (SDI) or "Star Wars" pro­
posal. Although som~ of the tech­
nology is applicable to both ASAT 
and Star Wars, the problems posed 
in developing an anti-satellite sys­
tem are infinitely simpler. 

What . are these "anti-satellite 
weapons?" The earliest were nu­
clear-tipped rockets, fired in the 
general direction of the target, and 
killing with a nuclear blast. Some 
others are simply satellites, maneu­
vered into a collision with the target 
satellite. The present Soviet ASAT 
is of this kind. Some are so-called 
space mines: companion satellites 
orbiting in close proximity t9 the 
target that can be blown up instanta­
neously on command, taking the vic­
tim with them. And some, far less 
developed, are laser or energy 
beams. The beams may be directed 
in space from one satellite against 
another, or from the ·ground to the 
target via a mirror in space. 

The current Soviet anti-satellite 
weapon, which has been around for a 
while, is a dog. No doubt the Soviets 
can and will do better, if we reach no 
agreement with them. But an agree­
ment that prevented the further 
development of satellite killers by ei­
ther side would be so much in our 
own American interest that, if we 
can get it, we should grab it. The 
Soviets' operational capability is 
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minimal. Ours, potentially much bet­
ter, is not yet fully developed. Now 
is the time to make a deal. 

C an we trust the Russians? 
How can we verify such an 
agreement, once it is signed? 

Here the situation looks pretty good. 

A treaty stopping anti-satellite 
development would be readily veri­
fiable .. It's hard to hide activity in 
space. There's a cold black unclut­
tered background that makes detec­
tion easy. Satellite orbits are pre­
dictable, and orbital changes charac­
teristic of anti-satellite tests stand 
out like a sore thumb. The charac­
teristic dependence on specialized 
gr~~nd support is another giveaway. 

Thus the very nature of space 
makes it unlikely that the Soviets 
would be able to develop a weapon 
clandestinely and then test it in 
space without our knowing about it. 
Moreover, ·even if they did develop 
an anti-satellite weapon, they would 
be unable to take out all our satel­
lites simultaneously. So "breakout" 
of a signifigant ASAT capability, 
after clandestine development -
that is, to be able to mount a sur­
prise attack on a a whole group of 
sat~llites - is totally unlikely. 

Even if it made any sense to test 
our anti-satellite weapon, to do so in 
advance of the Geneva talks makes 
no ~ense when we have so much to 
lose and so little, relatively, to gain. 
Testing now won't compel the Sovi­
ets to shape up ;:t Geneva to our lik­
ing; 'rather they will raise the ante. 
Those who have had experience ne­
gotiating with the Soviets know this 
is by far the likeliest outcome of an 
attempt to twist their arm publicly. 

Then there are the civilian uses of 
space, growing in importance every­
day. From exploration of the far uni­
verse, to unlocking the secrets of 
energy and matter, to assessing the 
resources of earth, space has be-
come indispensable. Weather re­
porting, television, communications 
- all are dependent on it. 

The practitioners in space· from 
hard-headed administrators like 
James S. Beggs, administrator of 
NASA, and Roald Sagdeev of the 
Soviet Space Institute, dreamers 
like Isaac Asimov and Carl Sagan, 
cosmonauts and astronauts alike 

. have spoken eloquently about the fu­
ture of mankind in the cosmos. 
ASAT ... Pg. 6-F 
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• Joseph ·Kraft 

PR and the Summit 
En route to the Geneva summit the 

Russians are enjoying a propaganda hay­
ride. The United States could spoil their 
fun with a solid, substantive proposal on 
arms control. But up to now, President 
Reagan has emphasized public relations 
over substance. For summit audiences 
are &bifting, and the administration is 
moreloncemed with reassuring its own 
constituents than with challenging Gor­
bachev in his gallery. 

The new Soviet leader, Mikhail 
Gorbachev, brings to the world two 
qualities not conspicuous in his recent 
predecessors. He is a youthful figure 
in the pink, who ca·n_ expect to outlast 
his American opposite number. If he 
doesn't like what Reagan proposes, he 
can wait until a better offer comes 
along from the next president. 

As a "communicator," moreover, 
Gorbachev rivals Reagan. He comes 
across as attractive, forceful and ex­
tremely well informed. He has a nice 
light touch, and a wife who buys dia­
monds at Cartier. 

Months ago Gorbachev set in mo­
tion a publicity drive in the arms con­
trol area. Last week he slipped into 
higher gear with the publication of an 
interview by Time magazine, and in a 
meeting with eight visiting American 
senators. 

In each case, Gorbachev intimated 
Russia wa~ prepared to join the United 
States in making deep cuts (40 to 50 
percent, some of his aides say) in the 
number of nuclear warheads. As a 
condition, however, he wants to limit 
to "fundamental research," Ilig Two 
efforts to develop a defense against 
ballistic missiles. That would leave, as 
the only obstacle to agreement, this• 
country's Strategic Defense [nitiative, 
or Star Wars program, for an antibal­
listic missile defense. 

The general secretary's message 
has struck home with even some hard­
boiled Americans. For instance, Sam 
Nunn of Georgia, the Democratic de­
fense expert in the Senate, came away 
from the Moscow meeting impressed. 
. Far more impressed are the West 
Europeans-the truly crucial audience 
for Gorbachev. Many of them continue 
to regard Reagan as a trigger-happy 
cowboy. They are pleased to have a 
Soviet leader who, in the European 
tradition, is no pushover for the Amer­
icans. They are uncomfortable with 
Star Wars, which could remove the 
nuclear deterrent from their defense 

arsenal. 
"I can do business with Mr. Corb.1-

chev," Prime Minister Thatcher said 
when he was a mere candidate leader. 
Since then he has registered well with 
socialist leaders from Italy and West 
Germany. On Oct. 3 and 4, he will be in 
Paris for meetings- certain to be 
highly publicized-with Francois Mit­
terrand. 

On Sept. 19, the continuing Big 
Two arms control talks resume in 
Geneva. The U.S. delegation is being 
instructed to probe the Soviet diplo­
mats on the offers unofficially held out 
by Gorbachev. [n response, the Unit~d 
States could bring forth a public posi­
tion with some numbers. Then it 
would be up to Gorbachev to back up 
his mouth with some money. If he 
were serious, an agreement would be 
in the works. If not, Soviet duplicity 
would be exposed again. 

Several constrai1"tts work against 
that gambit, however. To test the 
Russians, SDI would have to be made 
subject to negotiations. But Reagan 
himself has repeatedly said he was 
with Star Wars for good, not as a bar­
gaining chip. High officials at the Pen­
tagon share that view. There is no 
sign that anybody can align the various 
faction~ inside Washington behind an 
arms control offer that wotild · include 
limiting Star Wars. 

In the past, to be sure, West Euro­
pean pressure . fostered changes in 
U.S. bargaining positions. But in the 
past, especially when the issue was de­
ploying modernized American weap­
ons across the Atlantic, the Europeans 
were a crucial audience for the Rea­
·gan administration. No more. With the 
modernized missiles installed, the 
-peace marchers have stopped march­
ing in Britain and West Germany. 

The important audience for the 
Reagan administration is in this coun­
try. But here, toe, the antinuclear 
forces are spent. The pressure groups 
highly sensitive to what happens in Big 
Two relations are on the Right. As 
part of Reagan's original base, the 
right-wingers carry special weight 
with this administration. Now they :ire 
more than usually ready to blast any 
agreement with Russia. If only be­
cause of Gorbachev's facility in public 
relations, the Right has redoubled its 
suspicion that any de:il with Moscow 
has to be a bad deal. 

In these conditions the pressure on 
Reagan is to play to his own adher-
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Surely we cannot wish to put all this 
at risk. 

Nor is space the exclusive prop­
erty of the Soviets and ourselves, or 
of East and West or even of the de­
veloped nations. It is the inheritance 
of all mankind. No one of us has an 
exclusive right to control it, and no 
one of us is likely to own the effec­
tive means to control it, however 
hard l)nd recklessly we may try. 

But there is a worse concern. Just 
as atomic weapons, once our sole 
possession, spread first to the Sovi­
ets and then to a dozen nations, so 
will the capability to shoot down • 
satellites. And with each player the 
risks will increase exponentially. 
, If we will look, we can see two 
roads into the future : one road peril­
ous to ourselves and all others, the 
other leading to the peaceful use of 
space for all mankind. 

If we will listen, we can hear the 
voices of sanity here, in Russia and 
a'round the world saying, "Put an 
end to the arms race in space". 

And if we will stop - we and the 
Soviets - we can set an example 
that will keep space free of threat. 
Now is the time. Geneva is the 
place. Leadership is the key. 
' . 

Noel Gayler. a retired admiral who • 
·was commander-in-chief of U.S. 
forces in the Pacific, was director of 
the National Security Agency from 
1969 to 1972. 

ents. Hence the recent speech assur­
ing them he w:is not out for "specific 
agreements" at the summit. Hence 
the decision to conduct tests of an­
tisatellite we.ipons. Hence the -de­
mand for equal time to address the 
Soviet people on television during the 
Geneva meeting. Hence, so far at 
least, the lack of a subst.intive Amer­
ican program to test Gorbachev's 
good faith. 

None of this means the summit will 
fail. Accords on air transport and new 
consulate::; are virtually ensured. An 
agreement on a follow-up ' summit 
seems certain. An arms race could be 
contained by extending for another 
year the Anti-Ballistic Missile treaty 
which expires on Jan. l, 1986. But the 
little window of opportunity opened by 
the selci:tion of a new Soviet le:ider 
seems to be dosing. 

,, l!l85, l,0,1 Ang,les Times Syncllcate 
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Strategic polling 
Last February, a poll taken by Arthur Fink­

elstein, highly regarded pollster for conser­
vative candidates, yielded 90 percent 
affirmative responses on whether the United 
States should defend itself against Soviet 
missiles. In May another polling organ­
ization, working for the Heritage Foundation, 
found that 69 percent of those asked sup­
ported a space defense system even if it 
required withdrawal from earlier arms trea­
ties. 

So, not to be bested, ABC News and The 
Washington Post went on the polling circuit 
and got a 53 percent margin against the Star 
Wars proposal. When conflict with the ABM 
treaty was mentioned, the approval rate 
dipped to only 26 percent. ABC confirms that 
the questions made no mention of Soviet vio­
lations of the ABM treaty or of current Soviet 
advances in strategic defense. 

It is the open secret among pollsters that, 
on many questions, desired numbers can be 
obtained with reasonable precision merely 

by adjusting the questions. Herewith, some 
tendentious but revealing questions for 
future SDI polls: 

• Many scientists doubted that the steam 
engine, the electric light, and travel at speeds 
greater than 30 mph "would actually work." 
Today, some scientists doubt that Star Wars 
"would actually work." What do you think? 

• The Anti-Ballistic Missile Treaty of 
1972 forbids the U.S. and the U.S.S.R. to 
'defend their civilian populations against 
nuclear attack. Some evidence suggests the 
Soviet Union is violating this treaty. Should 
the United States renegotiate it? Should the 
United States have entered into it in the first 
place? 

• Supporters of Star Wars argue that it 
offers the prospect of security against 
nuclear attack without submission to nuclear 
blackmail. Would such· a prosp.ect not be 
worth investigating, even if the chances of 
success were less than in fact they are? 

I 
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that both sides would have 
per!nitted had the treaty gone 
:ffect. Nor have the Soviets 
ed to the even lower level of . 
,lhat both sides were to reach 
!·~nd of this year. 
-the other hand, Moscow has 
)yed some older land-based 
~ubmarine-based missiles to 
within the 2,504 figure. All 
capons destroyed were early 
s,· much less effective than 
iwer ICBMs brought in to re­
them. 
• its part, the United States 

!Strayed some Polaris missile-
1ing submarines and old, !and­
_ Ti tan missiles as newer U.S. 
;gic systems came into oper­
l3oth older systems, however, 
ed single-warhead missiles 
cl~arly were not considered 
iv.e under present U.S. nucle-
3legy. 
sliington may face a difficult 
::-in, this fall over whether to 
'.if.,-as it has in the past-with 
# 1 of the treaty's provisions 
it puts into service the USS 
\,ta Trident submarine car-

24 multi-warhead ICBMs. 
'Maska wiil put the United 
H1l.4 missiles over the treaty 
·of. 1,200 for land- and sea­
~Jnulti-warhead ICBMs. 
Ji)teragency group has been 
rig what can be done but, ac-
1gJo an administration official, 
·!vel" decisions have not been 
:!l~d with President Reagan. · 
wgh a strong critic of SALT II 
1.taking office, Reagan has not 
iqicated what he plans to do 
its limits. He has focused his 
tjomments on alleged Soviet 
;i5qs of some of the treaty pro-
s-. 
ft and other administration 
lq:: have privately suggested 
~.stead of destroying a Po-
1 ·§Ubmarine, whose 16 mis­
lLdismantled, would bring the 
tii.ial below the treaty limit, 
3<}1 should be taken out of ser­
perhaps by placing it in dry-

Such a "gray area" apj)rcacn 
would not, they :;ay, be an open 
breach of the treatv but would stili 
allow negotiations· to take place. 
They compare sudi a step to Soviet 
actions toward other treaty provi­
sions that U.S. officials say violate 
the spirit if 11ot the letter of the 
agreement. 

One group that reportedly has 
not taken a position on the treaty 
limit extension is the Joint Chiefs of 
Staff. In 1979, the chiefs supported 
the SALT II treaty and its limits on 
the ground that the provisions put a 
ceiling, albeit a high one, on the 
growth of Soviet nuclear forces and 
thus permitted future U.S. planning 
to take place to counteract those 
forces. 

Recently, individual members, 
such as the Army chief of staff, 
Gen. John A. Wickham, have said 
they favor continuing the limits. 
Gen. Bennie L. Davis, head of the 
Strategic Air Command, has said 
the same thing to congressional 
committees. Last year, Lt. Gen. 
James A. Abrahamson, director of 
the Strategic Defense Initiative Of­
fice, told Congress that negotiated 
limits restricting the number of So­
viet offensive weapons would be 
needed if the "Star Wars" defensive 
systems were to have a chance of 
working. 

Rostow dismissed the views of 
these generals, saying, "that was 
the same old argument the Joint 
Chiefs made all along." 

Members of Congress, Pentagon 
analysts and some Reagan admin­
istration officials, however, recog­
nize that the chiefs are concerned 
with present Soviet capabilities to 
build up their forces rapidly if the 
treaty lapses. 

Pentagon officials, viewing the 
recent congressional vote to cut the 
president's Star \Vars research and 
limit MX deployment, do not be­
lieve the American public is willing 
to support a new strategic arms 
race with the Soviets. 

"One answer," an official said last 
week, "is to have some interim 
weapons restraints." He added, 
however, that "this administration 
is trapped by its own rhei:oric" that 
condemned SALT II and thus now 
seems to require something new. 

J'i' 

\ 'Star ,~{iI'S' 1etllll Scelis 

Refutation of Spa~e•Defense Critics Pursue.,t. 

By Boyce Rensberger 
Washin~ton Post Staff Writer 

stances to decide "not what the 
can do but what they will do," . 

LOS ANGELES, May 27-Of- Richard Garwin of IBl'vl, brushe 0 Star Wars' most prominent criti, 

ficials responsible for President side any optimism th;i , such an; 
Reagan's Strategic Defense Initi- Jyses might leave a potential mi, 
ative, popularly known as the "Star si!e-defense system looking invu 
Wars" program, have begun to look nerable. 
for flaws in the various "counter- Speaking at the same sessior 
measures" that critics have said the Garwin grnntecl that although 
Soviet Union could use to defeat might be possible to develop spae< 
United States anti-missile defenses. based anti-missile systems in 20 I 

Speaking before the annual meet- 30 years, there are so many diffe1 
ing of the American Association for ent and inexpensive c:ountermem 
the Advancement of Science here ures that there is rio w<1v the svi 
yesterday, Gerold Yonas , SDI's tern could overcome ther,i all. • 
chief scientist, said this effort had ~ Garwin said those who suppm 
found reasons the Soviets might SD[ on the basis of ted·,nologic; 
cl'.oose not to pursue at least one optimism :-hnulct realize that simila 
widely touted countermeasure: the optimism mu;;t underlie an analysi 
fast-burn booster. oi the SO'-!ids' abili rv to develo 

Star Wars critics have suggested countermeasures. • 
that ·the Soviets could avoid having Also on the pond was Donal 
their missiles destroyed during H;,fner, a political scientist at Bm 
launch by developing rockets that ton College who special izes in th 
accelerated more quickly, escaping legal aspects of anti-sa tellite arms. 
the atmosphere and reieasing their Although ASA Ts, as these , d€ 
warheads before there was time for vices are called, are not formally 
U.S. beam weapons to attack. part of the SDI effort, Hafne 

Critics and supporters of SDI '.\larned that their devdopment an 
agree that if rockets cannot be de- deployment, which is not prohibite 
strayed before they release as by treaty, could be used as a cove 
many as 10 independently targeted for develooment of outl:lwed ant 
warheads, it would be much harder missile svstems. ThE: /\ntiballisti 
to blunt a Soviet attack. , Missile t~eaty forbids developmen 

Yonas said preliminary analysis of anti-mis5ile system:,; but not n 
has shown that if the Soviets went search on them. It is :i foregon 
to fast-burn boosters, they would conclusion that, if SDI mrwes frot 
sacrifice accuracy in aiming the pure research to weapons develo~ 
warheads. This drawback, he sug- ment, the AWvl treaty \\'OUld nav 
gested, might mean that the Soviets to be abrogated. 
would be unlikely to employ such a The United States i.~ developin: 
countermeasure. an ASA T oi the "sm;in roc.k" typt: 

I'vluch of the criticism of SDI ha:; It is a ::,mall device c,m ied on ai 
been based on assertions that it air -1 ,rnnched missile t lrn t can hom, 
would be easy and cheap for the in on ii sateilir~! ;ind rlest roy it b· 
Soviets to penetrate a difficult-to- simply crashing into it. 
develop and costly defen:::ive shield. SDI officiais hnve sugge~;ted tha 

Yonas said the effort will examine a similar de,·ice could be use, 
Soviet political and social circum- against incoming warheads . 
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1$RAEL'S POSITION ·oN S.D.I. 
( Strategic Defense Initiative) 

PRIME MINISTER SHIMON PERES 

FBIS V. 19Apr 1985 Il 
Tel Aviv BAMAHANE in Hebrew 
17 Apr 85 pp~ 10,11,55 

[Excerpt) Question: Why do you support Israel's participation 
in t~c U.S. "star wars" plan? 

Answer: We have received ·an invitation the exact natQrc of 
which we have not dcti::rmined. The invitation was extended in 
principli:, and we accepted it in principle. I still do not know what 
the United Slates is offcrini us. In principle, however, st.ar wars 
is not just another U.S.-strate1ric move.•It is a new dimension in 
th~J.echnol91rical, scientific, and stratczic spheres. • 

Perhaps toward 1992, which will mark .5UO yea~ since tllr 
discover.,' of America, we will discover a new America and a new 
world, dirrcrcnt from the ones we have known. 

It is not a matter of buyin1r a ticket in order to fly 
from earth to sp:icc. This ticket is f:ir more revolutionary in all! 
possible arc:is: new metals, ~cw C?mmunications, _new mov~­
ment. new computers, cvcryth1nz will be new, and m 10 yea~ 
cvc;rything will be judi:cd according to this new yardstick .. 

Question: ls this why Israel should join the proj~t? 

Answer:· Yes. It is likejoinin1r a new era. Imagine if Columbu.s • 
had invited an Israeli to join his ship. I, (or one, would have 
supported this invitation, no matter what he was zoinz to dis• 
cover. 

DEFENSE MINISTER RABIN 
FBIS V. 8 Apr 85 12 
Tel Aviv MA'ARIV in Hebrew 
7 Apr 85 pp. 1,11 

[Report by Yosef Walter) 

[Exccrpt.sj Defense Minister Yitzhaq Rabin is recommending 
that the U.S. invitation to take part in initial talks in preparation 
for the implementation of the "star wars" project be accepted. 

A senior defense establishment source told MA'AR!V: "In 
principle, Rabin· will accept the invitation, but Israel's participa• 
tion in the ptoject de~nds on approval by its inner Cabinet. The 
defense minister will bring the is.sue up for discussion by the 
Cabinet at one of its upcoming sessions." 

FB-IS V. 1 M
0

ay 85 Il 

Rabin Comments on U.S. Spuce Defense Project 
T AJO/ 653 Jerusalem. Domestic Service in Hebrew 
1605 GMT JO Apr 85 

. 
[Text] The deicnse minister h:is :iddrcsscd the U.S. invit:ition to 
Israel to join the star wars project, and said that at this stage no 
date has been set for Israel to 1rivc its response. Personally his 
:ipproach is positive, but right now two lsr:icli scientists are bemg 
sent to examine the U.S: initiative. At :iny rate, the defense 
minister would recommend joining only those are:is whose implc­
i:ncntation would also be worthwhile for Israel. 

SCIENCE MINISTER GIDEON PAT 

FBIS V. 12 June 85 12 
Jerusalen Domestic Service in English 
0400 GMT 11 june 85 

[Text)Scicnce and Technoloiy Minister Gid'on Pat has proposed 
that· Israel'~ research institutes enter the primary stages of 
research in the U.S. space defense program. This is in ord·cr to 
take advanta1re of budgets that will be distributed as early as next 
year. Last night, the director general of the ministry convened a 
me~ting with deputy presidents of research and senior 
researchers oi institutes of higher lcarnin1r at the Israeli Acad­
emy of_Scien:cs.-J 

{Jerusalem· Domestic Service in Hebrew at 0500 GMT on 11 
June carries a report in reaction to this disclosure, saying that 
"Science and Technology Minister Gid'on Pat has said that a 
zovcrnmcntal forum will soon meet to discuss Israel's joining the 
U.S. defense program, known as the star wars program. The 
prime minister, defense minister, Minister Pat himself, and 
possibly some other ministers will take part in the discussion."] 

M.K. EZER WEIZMAN 
Jerusalem Post 8 Apr 85 p.l 

Speaking at Haifa's Reali High School yesterday, Minister 
without Portfolio 'Ezer Weizman said that the "Star Wars" 
invitation lhould be given careful consideration. Wcizman a 
fo:mcr defence minister and a former OC [Commanding Omc'cr) 
Air Force, said the proposal should neither be "rejected out or 
hand," a, some have ur1red, nor immediately accepted. 

FBIS July 5, 1985 14 

Positive Reply to Space lJefense Invitation Expecte~ 
TA040723 Jerusalem Domestic Service in Hebrfl'{ 
0700 GMT 4 Jul 85 • 

[TcxtJ lsrac1 will apparcnuy respond positively to the U.S. initia­
tiye on participation in the star wars plan: The matter was 
~1Scusscd ycstc.rday during a consultation with the prime min­
ister: !he mcct!ng was also attended by the defense minister. The 
part1c!pants discuss~ the _recommendations by the defense 
cs~bhshmcnt dclcgat1on. '7'h1ch negotiated on this matter in the 
United States. Our polit1cal correspondent Shim'on Schifier 
reports that the ptimc minister and defense minister think Israel 
sho~ld give the United States :1 positive answer. They are now 
tcxt1~g the for[!lal reply and the fields Israel will ask to partici­
pate m. 
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Star Wars Made {Too) Simple 
BY DAVID J. LYNCH 

he problem with Robert Jastrow's new book is 

T that it. makes marvelously entertaining reading­
unles~ you know anything about his subject, 
the strategic defense initiative. A reader 

acquainted only in passing with "Star Wars" will blush 
at how brazenly Jastrow glosses over the numberless 
complexities associated with the idea in How To Make 
Nuclear Weapons Obsolete. . 

Can the United States erect an effective anti-missile 
shield? Jastrow emphatically says yes. One could be in 
place today if we had started five years ago, he writes. Is 
it cheaper for us to build defenses than for the Soviets to 
overwhelm them? Yes again, says Jastrow. Would SDI 
spawn an uncontrollable offensive arms race? To the 
contrary, says Jastrow, it would lead to lower numbers 
of nuclear weapons-perhaps, he suggests, a nuclear­
free world. 

The folks in the Pentagon's Strategic Defense 
Initiative Organization who are busy spending billions 
trying to find the answers to exactly these questions will 
be happy to hear that they can stop working so hard. 

But for opponents and supporters alike, the picture 
of the strategic defense initiative is not as clear as 
Jastrow would like people to believe. There is a need for 
a book on Star Wars that recognizes this fact and one 
other: that the debate over the wisdom of SDI turns not 
so much on whether it can be made to work as on 
whether making it work is such a hot idea. 

as trow, however, spends his time in this thin 

J volume worrying about unprovoked Soviet 
nuclear ambushes and the woefully inadequate 
state of the U.S. deterrent that has kept the 

peace for the last 40 years. Sadly, like so many others of 
the neo-conservative school of strategic thought, he is 
unconvincing on the imminence of the threat. 

A professor of earth sciences at Dartmouth College 
and the founder of NASA's Institute for Space Studies, 
Jastrow apparently fears a Soviet first strike, describing 
in some detail how the massive Soviet arsenal could be 
employed to defeat the United States. The description is 
no doubt quite effective for the audience of laymen for 
which this book was meant. But, in the real world, no 
one expects-nor should the Pentagon waste much 
energy planning for-a Soviet "bolt from the blue." 

Any nuclear attack is going to be preceded by a 
period, perhaps brief, perhaps somewhat extended, of 
heightened tension. A crisis, if you will. During that 
time, the U.S. president would no doubt have the brains 
to disperse the U.S. B-52s whose vulnerability appar­
ently causes Jastrow so many sleepless nights and send 
the Tridents to sea where they would be safe. Facing 
that array of American nuclear might, Soviet leaders 
would no doubt find a nuclear strike somewhat less than 
attractive. 

And, importantly, it is in dissuading the Soviets from 
launching a nuclear first strike that Jastrow thinks the 
SDI would be of the most use. "They are building a first 
strike force," he says flatly. "Such a defense, preserving 
the destructive power of our nuclear arsenal, will 
virtually fore.close the option of a first strike by Soviet 
leaders." Thus, Jastrow's goal is defense of the 
American missiles rather than the American people as 
originally envisioned by President Reagan. It may well 
be that defending missiles, such as the beleaguered MX, 
makes sense; but that could probably be done without 
spending $33 billion on preliminary research, or rubbing 
up against any arms control treaties. 

Jastrow's argument also rests on an unfair descrip­
tion of the state of the U.S. nuclear arsenal. In the space 
of a few pages, he dismisses our bombers and 
land-based missiles as next to useless. "For the present, 
the triad has been reduced to a monad," Jastrow says. 
And an impotent one at that, according to Jastrow, 
because submarine launched missiles are so terribly 
inaccurate that they aren't much of a deterrent. The 
radioactive mess they would make of Soviet society 
apparently doesn't count. 

n writing a book obviously intended for the 

I average American who wonders what all this Star 
Wars fuss is about, Jastrow has simplified things a 
bit. For example, he repeats an oft-quoted line 

that sounds ominous until examined a little more 
closely: that the Soviets have "the world's only 
operational ballistic missile defense system." This is 
true; it is also legal. Under the 1972 ABM Treaty, both 
the Soviets and the Americans are allowed to defend 
their national capital and one missile field. The Soviets 
took advantage of that provision; the United States 
ultimately chose not to. 

On the question of whether computational ability 
would hamstring development of a defense, Jastrow 
employs an old dodge. He acts as if computing speed­
not complexity-is at issue. And having set up his straw 
man, he merrily knocks him flat. 

" ... Computing speed is not expected to be a major 
problem for our defense," he writes. Maybe not, but 
Jastrow should know that writing error-free software 
will be. 

As more and more Star Wars partisans publish books 
designed to win the hearts of Americans, they aren't 
about to let the facts stand in their way. But the real 
story is that the technical case has yet to be conclusively 
made either for or against Star Wars. Unfortunately, the 
partisans on either side of the debate think it has; 
they're now locked in the kind of attrition warfare into 
which every political issue in Washington eventually 
falls. ----- ----·- __ _ 

How To Make Nuclear Weapons Obsolele, by Robert Jastrow. 
Little, Brown and Company, Boston. $15 .95. 
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SDI: A Logistical Revolution In Space 
Satellite constellations deployed 

as part of any strategic defense 
network would be far more diverse 
and numerous · than the typical 
space systems operated today, 
challenging the capabilities of 
logisticians, an Air Force officer 
said recently. 

"The world we see today and for 
the foreseeable future will be one of 
deployment of many new systems. 
Most of these systems will consist 
of not one to five similar satellites 
but from 10 to several hundred 
identical satellites," • said Lt. Col. 
George Sawaya of the Air Force 
Space Division. "One represent­
ative Strategic Defense Initiative 
scenario consists of 100 kinetic kill 
interceptors, four to six boost 
surveillance, eight to ten space 
surveillance as well as ten commu­
nications platforms and 50 beam 
weapons being launched, posi­
tioned, maintained, serviced, 
spared, supplied, and replaced. All 
this must be accomplished without 
using the entire Gross National 
Product." 

Sawaya spoke August 21 before 
an international gathering of 
logistics professionals in San Diego, 
California. Although the United 
States has the ability to field a 
strategic defense, according to 
Sawaya, tremendous research, de­
velopment, technology, and pro­
cedural problems remain to be 
solved. As director of SDI Logistics 
Integration, Sawaya must assemble 
the immense foundation for space­
based defense. 

Ground support, on-orbit oper­
ations, and maintenance costs will 
far surpass those of launch and 
transportation, he said. 

The space supply train received a 
formal nod on March 15th when 
SDI chief Lt. Gen. James Abra­
hamson signed the SDI space 
logistics directive, which defines the 
total space support infrastructure. 
The directive contains a work 
package which includes launch 
preparations; tracking, telemetry, 
and control; on-orbit assembly, 
maintenance, and repair; industrial 
development; and integrated logis­
tics support for an operational 
stracegic defense system. Sawaya's 
"loggies" will be in "everything 
from production line technique and 
high turn-around rates for vehicles 
to on-orbit debris management and 
satellite operations and mainten-

GAVIN HARVEY 

ance." 
Sawaya asserted that radical 

changes in traditional space prac­
tices are needed if SDI is to fly. 
Today's space program can be 
characterized as a set of unique, 
vertically integrated, manpower 
intensive systems that are designed 
and operated by contractors with­
out serious consideration of follow­
on support needs. All of these 
conditions must be reversed. 

In Sawaya's estimation the 
vertically integrated program has 
functioned well until now. Typic­
ally, a single contractor will 
manage a space system for its entire 
life, first designing and building a 
satellite, integrating it with a launch 
vehicle, and then maintaining the 
system. This structure is "no longer 
practical or possible," according to 
Sawaya-"not practical, because of 
the vast numbers of satellites to be 
built and the inherent requirements 
to start building and using stan­
dardized parts and subsystems to 
ensure producability and minimize 
overall life cycle costs. Not poss­
ible, because of the high cost of 
sustaining a survivable system." 

Consequently, standardization 
of the space industry must ap­
proach that of the commercial 
airline industry, beginning with 
components such as power packs, 
solar panel systems, and fuel. 
Through a joint industry-govern­
ment task force similar to the 
Air Transport Association, Sawaya 
suggests, space contractrors could 
be mobilized to set uniform speci­
fications. "The net result of 
actions like these, of course, are 
lower life cycle costs as well as 
lower acquisition costs in many 
cases due to increased competition 
and longer production runs .... 
Standardization of subsystems 
would also give the space com­
munity the ability to acquire and 
launch systems faster if true 
off-the-shelf subsystems were 
available.... NASA has already 
demonstrated this interchange­
ability when they used an extra 
Landsat guidance system module to 
repair the Solar Max in April 
1984." 

Sawaya directs another critical 
salvo at the waste of human 
resources in space program opera­
cions and maintenance. Because 

technology is being applied at the 
boundaries of science, the program 
is saddled with excessively delicate 
shuttles which require exhaustive 
testing and long turn around times. 
"We cannot continue to build right 
at the edge of technology. We don't 
have to. There is always pressure to 
push it a little further. But better is 
the enemy of good enough," 
Sawaya told Defense Week. The 
standing army of engineers present­
ly tending to "dumb" satellites and 
frail shuttles will need to expand 
astronomically as SDI gets off the 
ground. Finding all the technicians 
necessary for the future space 
program will be difficult-paying 
them may be impossible. 

The space command must de­
mand greater self-sufficiency from 
future satellite systems with the 
ultimate goal of severely shrinking 
the cumbersome ground control 
infrastructure. Sawaya is confident 
that with available software, satel­
lites can operate with vastly 
increased autonomy, linked to the 
ground only by light, simply 
managed, mobile control stations 
based on aircraft, trucks, ships or 
other satellites. And next-gene­
ration shuttles should be designed 
with turn-around times of hours, 
not weeks or months, he said. 

Finally, Sawaya explained that 
contractors have designed systems 
without thorough consideration for 
follow-on costs. One dollar spent 
on designing lhe sysLem's support 
could save $100 in taler operating 
costs, he said. 

A report on operational re­
quirements under initiation by 
Sawaya's office will address these 
concerns and what he called the 
number one near-term aim: ,beef­
ing up the nation's launch capabil­
ities. The million-pound Apollo 
boosters have been scuctled in favor 
of the shuttle's 60,000-pound 
boosters, and with them the 
capacity to lift the huge numbers 
and weights of satellites envisioned 
for strategic defense. "The laws of 
orbital physics rule the amoum of 
thrust needed to move a mass from 
one place to another-even Con­
gress cannot repeal these laws," 
Sawaya said. "If the nation is able 
to make the SDI happen, we must 
develop lhe capability to launch 
hundreds of tons dozens of times a 
year." 
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U.S. Tries End Run on Star Wars 
By RICHARD L, HUDSON 
And TIM CARRINGTON 

Staff Reporter., of THE WALL·STREET J OURNAL 

U.S. defense officials, undeterred by the 
lukewarm reception of European govern­
ments to the "Star Wars" research pro­
gram, are pushing ahead with efforts to 
enlist individual European companies and 
scientists. The U.S. approach, however, 
could backfire. 

In recent days, U.S. officials have been 
on the road discussing with European com­
panies and university researchers the spe­
cific tasks they might perform in the $26 
billion, five-year program. So far, there 
have been "no final deals, " in the words of 
program director, Lt. Gen. James A. Abra­
hamson. But the list of specific research 
projects in which Europe might work is 
growing. 

It includes the establishment, Gen. 
Abrahamson said Saturday in London, of a 
"research facility" in Britain to study 
high-speed antimissile guns, so-called 
"electromagnetic rail guns" to shoot pro­
jectiles at fantastic speed. It also includes 
research in computer software by a Lon­
don-based software company, Logica PLC. 
Matra S.A., a French arms and electronics 
maker, has expressed interest in work, and 
two West German aerospace companies, 
Dornier G.m.b.H. and Messerschmitt-Bol­
kow-Blohm, G.m.b.H: are discussing work 
with Washington . . 
Lack of Formal Endorsem~nt 

These discussions have been taking 
place, despite the lack of any formal en­
dorsements from Europe's governments of 
the Strategic Defense Initiative, as the 
Star Wars program is formally called. 
Says Jean Francois-Poncet, French foreign 
minister from 1978 to 1981 and currently a 
French senator: "My feeling is the U.S. 
isn't looking for a collective European par­
ticipation" in SDI, instead, it's pursuing 
• 'individual company participation." 

The approach is risky for the U.S., as it 
tries to garner allied support for SDI. Mr. 
Francois-Poncet, says the U.S. pursuit of 
i:;uropean companies, in the face of cool 
attitudes from European governments, 

might seem like an end run. "At some 
point, there 's going to be a reaction 
against the way they're proceeding," he 
predicts. 

U.S. officials are aware of the diplo­
matic delicacies involved. During a brief­
ing Saturday for reporters in London, Gen. 
Abrahamson said the possible British re­
search projects aren't yet approved be­
cause "we don't want to do anything that 
isn't in consonance with what your (Brit­
ish) government does. " (Whitehall, while 
likely to join SDI, is still planning its role 
in the program.). Nevertheless, the politi­
cal sensitivity of SDI in many European 
countries has drawn enormous local pub­
licity to any company or university said to 
be talking with the SDI office. 

Ambivalent Europeans 
The official European attitude toward 

SDI is ambivalent. The program, an­
nounced by President Reagan two years 
ago, aims to accelerate research in a 
broad range of technologies that any future 
space-defense system against Soviet mis­
siles might need. On one hand, many Eure 
pean policy makers fear the researcJ 
could touch off a costly space-arms race o 
foment war; on the other hand, many go, 
ernment officials are intrigued by the pm 
sible commercial spinoffs SDI researcj·. 
might have in computers, microelectroni 
and the aerospace industry. 

The degree of European uncertain! 
was displayed Friday in Estoril, Portuga 
At a meeting there of North Atlanti 
Treaty Organization members, foreign 
ministers split over a U.S. bid to get a 
NATO endorsement of Star Wars. In the 
end, the meeting's final communique omit­
ted any menion of SDI. In separate discus­
sions, officials from France, Norway and 
Denmark already have said they won't 
back SDI. Besides Britain, Italy is a likely 
participant. Most of the other countries, in­
cluding West Germany, are still undecided 
whether to accept last March's U.S. invita­
tion to join the U.S. in researching a defen­
sive system to intercept and destroy nu­
clear missiles. 

u .S. officials put the best possible face 

on all this. Gen. Abrahamson on Saturday 
said the allied reaction to SDI so far has 
been "pretty good," and dismissed the de­
velopment at Estoril as insignificant. 
c.onwanies Are Impatient 

But to those European· researchers 
eager to tap into the enormous Pentagon 
program, the government-to-government 
talks are moving too slowly, threatening to 
shut them out of business opportunities. 
London-based Logica, one company that 
has grown impatient, independently began 
negotiations with the Pentagon 's SDI office 
about a $200,000 grant to research the com­
puter software systems the program 
needs. 

"We couldn't afford to wait for the U.K. 
government's guidelines on the Star Wars 
program," says one Logica official. 

In West Germany, the defense and re­
search ministries have set up a govern­
ment-industry advisory group that includes 
executives from aerospace and optics com­
panies. The group plans to visit the U.S . 
later this summerr. _-
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u.s. defense officials, undeterred by the 
lukewarm reception of European govern­
ments to the "Star Wars" research pro­
gram, are pushing ahead with efforts to 
enlist individual European companies and 
scientists. The U.S. approach, however, 
could backfire. 

In recent days, U.S. officials have been 
on the road discussing with European com­
panies and university researchers the spe­
cific tasks they might perform in the $26 
billion, five-year program. So far, there 
have been "no final deals," in the words of 
program director, Lt. Gen. James A. Abra­
hamson. But the list of specific research 
projects in which Europe might work is 
growing. 

It includes the establishment, Gen. 
Abrahamson said Saturday in London, of a 
"research facility" in Britain to study 
high-speed antimissile guns, so-called 
"electromagnetic rail guns" to shoot pro­
jectiles at fantastic speed. It also includes 
research in computer software by a Lon­
don-based software company, Logica PLC. 
Matra S.A., a French arms and electronics 
maker, has expressed interest in work, and 
two West German aerospace companies, 
Dornier G.m.b.H. and Messerschmitt-Bol­
kow-Blohm, G.m.b.H.- are discussing work 
with Washington . . 
Lack of Fonnal Endorsement 

These discussions have been taking 
place, despite the lack of any formal en­
dorsements from Europe's governments of 
the Strategic Defense Initiative, as the 
Star Wars program is formally called. 
Says Jean Francois-Poncet, French foreign 
minister from 1978 to 1981 and currently a 
French senator: "My feeling is the U.S. 
isn 't looking for a collective European par­
ticipation" in SDI, instead, it's pursuing 
"individual company participation." 

The approach is risky for the U.S., as it 
tries to garner allied support for SDI. Mr. 
Francois-Poncet, says the U.S. pursuit of 
European companies, in the face of cool 
attitudes from European governments, 

···-·" " gomg to be a reaction 
against the way they're proceeding," he 
predicts. 

U.S. officials are aware of the diplo­
matic delicacies involved. During a brief­
ing Saturday for reporters in London, Gen. 
Abrahamson said the possible British re­
search projects aren't yet approved be­
cause "we don't want to do anything that 
isn't in consonance with what your (Brit­
ish) government does." (Whitehall, while 
likely to join SDI, is still planning its role 
in the program.). Nevertheless, the politi­
cal sensitivity of SDI in many European 
countries has drawn enormous local pub­
licity to any company or university said to 
be talking with · the SDI office. 

Ambivalent Europeans 
The official European attitude toward 

SDI is ambivalent. The program, an­
nounced by President Reagan two years 
ago, aims to accelerate research in a 
broad range of technologies that any future· 
space-defense system against Soviet mis­
siles might need. On one hand, many Euro­
pean policy makers fear the research 
could touch off a costly space-arms race or 
foment war; on the other hand, many gov­
ernment officials are intrigued by the pos­
sible commercial spinoffs SDI research 
might have in computers, microelectronics 
and the aerospace industry. 

The degree of European uncertainty 
was displayed Friday in Estoril, Portugal. 
At a meeting there of North Atlantic 
Treaty Organization members, foreign 
ministers split over a U.S. bid to get a 
NATO endorsement of Star Wars. In the 
end, the mee_ting's final communique.omit­
ted any memon of SDI. In separate discus­
sions, officials from France, Norway and 
Denmark already have said they won't 
back SDI. Besides Britain, Italy is a likely 
participant. Most of the other countries, in­
cluding West Germany, are still undecided 
whether to accept last March's U.S. invita­
tion to join the U.S. in researching a defen­
sive system to intercept and destroy nu­
clear missiles. 

U.S. officials put the best possible face __ 

saJO tne amea reacuon w ::iu1 so rar nas 
been "pretty good," and dismissed the de­
velopment at Estoril as insignificant. 
Companies Are Impatient 

But to those European researchers 
eager to tap into the enormous Pentagon 
program, the government-to-government 
talks are moving too slowly, threatening to 
shut them out of business opportunities. 
London-based Logica, one company that 
has grown impatient, independently began 
negotiations with the Pentagon's SDI office 
about a $200,000 grant to research the com­
puter software systems the program 
needs. 

"We couldn 't afford to wait for the U.K. 
government's guidelines on the Star Wars 
program," says one Logica official. 

In West Germany, the defense and re­
search ministries have set up a govern­
ment-industry advisory group that includes 
executives from aerospace and optics com­
panies. The group plans to visit the U.S. 
later this summerr. 

In the meantime, German companies 
such as Dornier and MBB are having con­
tinuing discussions with SDI officials. A 
Dornier official complains, however, that 
"the pace at the moment is a bit slow," 
owing mainly to the muddle over how for­
mal European participation will be worked 
out. 

In France, Matra has openly expressed 
interest in conducting Star Wars research, 
despite a lack of support from the French 
government. Companies from other parts 
of the world also may contribute: Tadiron 
Inc., an Israeli military electronics con­
cern, says it has had preliminary discus­
sions with the SDI office about what con­
tracts it might bid for 
Political Motives 

One issue perplexing potential Euro­
pean participants, however, is how much 
the Pentagon wants them for their know­
how, and how much for the influence their 
involvement might have on their govern­
ments. The possible British rail-gun proj­
ect is a case in point. Three research 
groups in the U.S. already are involved in 
such work to develop a track enveloped, 
like a parti~le accelerator, in a high-power 
. magnetic field and capable of shooting pro­
jectiles at speeds approaching 25 miles a 
second. • 

One senior U.S. rail-gun researcher 
says he isn't aware of any technical skill 
Britain has in such work that the U.S. 
doesn't already have. ''My impression is ' 
the concern (in talking to Britain about 
rail guns) is to a great extent political," 
says the researcher, William Weldon, di­
rector of the University of Texl!-S' Center 
for Electromechanics. ..· 

But Gen. Abrahamson, visiting London 
Saturday for one of the periodic meetings 
of U.S. ambassadors in Europe, cited the 
rail-gun work as an example of technic~l 
areas in which Britain has "a real capab1-
lity." Other areas, he said, include art~fi­
cial intelligence, special detectors for m­
frared light, and radiation-resistant coin: 
puter chips. In these, and ?ther fiel~s. he 
said, his office is "now looking for brilliant 
teams of creative people" in Europe to re­
ceive SDI funds for their research. 
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'Star Wars' and Economic Power 
U.S. Pays Too Little Attention to Possible Effects of Program 
By ERNEST CONINE 

Both sides in the debate over President 
Reagan's Strategic· Defense Initiative 
spend most of their time quarreling over 
whether development of an effective de­
fense against ballistic missiles is possible, 
and whether the effort to find out is a help 
or hindrance to arms-control efforts. 

Too little public attention is being paid to 
another question that deeply concerns our 
European friends (and possibly our Soviet 
adversaries): What will be the effect 
of this potentially huge research-and­
development program on the economic 
istribution of power in the world? 
Some U.S. experts, including some well­

placed insiders, worry privately that the 
quest for an effective strategic defense will 
soak up a disproportionate slice of Ameri­
ca's scientific manpower, impairing this 
country's long-term ability to compete 
with the Japanese in other economically 
-~~s of high technology. 
0J!eflw.,side)lf this argument is that SDI 

shapes up as the world's most exciting 
research effort; and that the technological 
spinoff could be of enormous benefit to 
America's economic competitiveness. 

Top Reagan Administration officials 
do not appear to think much about the 
economic side effects of the planned 
$26-billion investment in "Star Wars" 
research. Lt. Gen. James Abrahamson, who 
heads the SDI program, has been quoted as 
saying that technological fallout for the 
U.S. economy will be incidental to the 
military purpose of the research effort. 

Allied political leaders mak~ no effort to 
hide their concern that, in terms of Euro­
pean peace and security, the strategic· 
defense program might cause more prob­
lems than it would solve. But it is the j 
broader economic ramifications of the Star 

foreign minister and a leader of the Free 
Democratic Party, warned that Europe 
could not afford to continue falling behind 
in the all-important new technologies 
involved in the information revolution. 

Europeans are producing 64-kilobit 
memory chips, while the Japanese and 
Americans have been making 256-kilobit 
chips since 1982. European companies 
manufacture microprocessors only under 
American license, and account for only 5% 
of the world market in integrated circuits. 
U.S. companies dominate the European 
market in computers and data banks. 

Genscher also expressed concern that 
Europe might fall hopelessly behind in 
such areas as genetic engineering, new 
materials and exotic energy technologies. 

It was against this background that 
Reagan sprung his Star Wars proposal, 
which by nature involves large-scale re­
search into futuristic technologies. The 
follow-up invitation for European partici­
pation has drawn mixed reactions. 

European governments fear that SDI 
will goad the Soviets into responses that 
will threaten the military balance in Eu­
rope, and that enormous investments in the 
program will force reductions in U.S. and 
possibly European expenditures for more 
down-to-earth defensive systems. 

Yet the Europeans dare not be left out of 
a project that is seen as comparable to the 
Manhattan Project of World War II and the 
lunar-landing program. With full Euro­
pean participation, a third of SDI funds 
might be spent overseas. But if America is 

left to go it alone, the Europeans fear a 
damaging brain drain-and spinoffs into 
commercial technology that would leave 
them hopelessly behind. 

The strategy of allied governments so far 
is to fend off formal participation in SDI 
while allowing individual companies to go 
after SDI business. Meanwhile, 17 Euro­
pean countries are moving to coordinate 
their research-and-development efforts in 
something called Eureka, which will seek 
to exploit Star Wars-type technologies for 
basically commercial purposes. 

It remains to be seen what will come of it 
all. But it seems clear that Washington, by 
paying insufficient attention to the eco­
nomic ramifications of the SDI program, 
runs the danger of creating the worst of 
possible worlds for America. 

We may fail to enlist significant Euro­
pean participation in the Star Wars anti­
missile program, but goad Europe into 
continentwide cooperation on futuristic 
technologies. And whereas we would be 
held back from commercial exploitation by 
national-security considerations, the 
Europeans would suffer no such encum­
brance. Thus they might get more econom­
ic benefit from a much smaller program. 

If the United States is to pursue a Star 
Wars program of the magnitude envisioned 
by the Administration, common sense 
dictates that the project be deliberately 
structured for maximum benefit to Ameri­
ca's competitive position in the world. 

Ernest Conine is a Times editorial writer. 



Top Reagan Administration officials 
do not appear to think much about the 
economic side effects of the planned 
$26-billion investment in "Star Wars" 
research. Lt. Gen. James Abrahamson, who 
heads the SDI program, has been quoted as 
saying that technological fallout for the 
U.S. economy will be incidental to the 
military purpose of the research effort. 

Allied political leaders make no effort to 
hide their concern that, in terms of Euro­
pean peace and security, the strategic· 
defense program might cause more prob­
lems than it would . solve . . But it is the 
broader economic ramifications of the Star 
Wars program that underlie West Euro-
pean misgivings. . 

During the 1960s and 1970s Western 
Europe was on a roll. Unemployment was 
lower than in the United States. Economic 
growth and gains in productivity were 
higher. As a British economist puts it, "The 
common perception was that Europe was 
just better than America in every respect." 

That perception has changed-not so 
much -here, where intelligent Americans 
are appropriately worried about the mas­
sive and dangerous buqget and trade 
deficits, as in Europe. 

Economic growth in Europe has lagged 
in the 1980s. Unemployment w·ent up, .and 
stays high despite moderate economic 
recovery. Over the last decade the United 
States has created seven times as many 
jobs as all of Europe. 

A lot of those U.S. jobs, of course, were in 
fast-food restaurants and similar enter­
prises having little to do with global 
competitiveness. The U.S. manufacturing 
sector is much less robust than its Euro­
pean counterparts, which have enjoyed an -
export boom at American expense. • 

What alarms thoughtful Europeans, 
however, is the specter of a technology gap 
between Europe on the one hand and the 
United States and Japan and the other. 

Western Europe is hardly a high-tech 
basket case. In nuclear-reactor technology, 
commercial exploitation of sp·ace and 
transport aircraft, to mention but a few 
ar~as, the Europeans are holding their own. 
But in computer-related technologies they 
are not. 

In an illuminating speech early this year, 
Hans-Dietrich Genscher, \\'.'est German 

rope·, and that enormous investments in the 
program will force reductions in U.S. and 
possibly European expenditures for more 
down-to-earth defensive systems. 

Yet the Europeans dare not be left out of 
a project that is seen as comparable to the 
Manhattan Project of World War II and the 
lunar-landing program. With full Euro­
pean participation, a third of SDI funds 
might be spent overseas. But if America is 
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brance. Thus they might get more eco1 
ic benefit from a much smaller progran 

If the United States is to pursue a 
Wars program of the magnitude envis, 
by the Administration, common ~ 
dictates that the project be deliber, 
structured for maximum benefit to An 
ca's competitive position in the world. 

Ernest Conine is a Times editorial w· 
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High-Tech Star Wars Program Is Challenged 
By Low-Tech Woes-Bureaucracy and Politics 

By TIM CARRINGTO?li 
Slaff Reporlerof T11t: WAU, STltf:t:T J<>UHNAL 

WASHINGTON-Some of thr biggest 
challenges facing President Reagan 's Star 
Wars program aren't scientific ones. Last 
Friday, for example, officials were scram­
bling to get Pentagon carpenters to com­
plete wooden frames for miniature Italian 
and Dutch flags that were aboard a recent 
space shuttle trip. 

The boss of Star Wars, Lt. Gen. James 
Abrahamson, plans to present the flags to 
Italian and Dutch officials on a visit aimed 
at easing fears among U.S. allies that 
erecting a leak-proof nuclear umbrella in 
space would disrupt global security. It is 
his eighth European "crusade" this year. 

Mr. Abrahlti'hson and his staff at the 
Strategic Defense Initiative Organization. 
as it's formally called. also find them· 
selves making frequent fence-mending 
trips closer to home- to Capitol Hill. Con· 
gress has tentatively slashed next year's 
Star Wars budget to $2. 75 billion from the 
$3.7 billion requested by the administra· 
tion. Moreover. there are moves to bar 
certain research programs that lawmakers 
fear would erode the 1972 anti-ballistic mis· 
sile treaty with the Soviet Union. 
Managing the Politics 

,. Supporters of Star Wars defense~ 
~ crPasingly fear that buildinimolitical sup- I 
~ ,-WP, herp and abroao, 1or t e controvi'r· 
!i sial program is 6ecoming as difficult as J 
:, overcoming the scientific complexilie~ 
f: Mr. Abrahamson, his staff estimates, , 
i spends about 40rJ, of his time managing the 

program's political aspects: soothing the 
Europeans, fending off congressional 
budget cuts and making speaking appear­
ances before scientific and defense indt.~ 
try groups. 

That political agenda is likely to grow. 
Peace groups in Europe are campaigning 
against the program, and domestic oppo­
nents, led by Common Cause, are gearing 
up for a fight againstif similar to the 
one mounted against the MX missile. 
"There's going to be a crunch next year" 
in Congress, declares Mark Albrecht. an 
aide to GOP Sen. Pete Wilson of Califor­
nia. 

What's more, the SDI organization that 
is running the research program has been 
plagued by contracting delays, understaff­
ing and rivalries between the armed serv­
ices. 

Despite the high priority given to the 
program by President Reagan, as of June 
30 the SDI organization had spent only 21% 
of the $1.4 billion Congress appropriated 
for Star Wars in the fiscal year ending 
Sept. 30. 
• "The offi-:e isn't doing real well," says 

Roliert Voyles, president of Digital Soft· 
ware Corp., a Santa Clara, Calif.-basctl 

concern that is working on several Star 
Wars research projects. "It should be big 
enough to do all the things it 's supposed to 
do, but it isn't. Contracts seem few and far 
between." 

Even without the bureaucratic prob­
lems, the program faces daunting obsta­
cles in reaching its goal of devising a de­
fense against nuclear-tipped Soviet mis· 
siles. Dozens of technical problems on the 
edge of current technology must be solved 
before a U.S. president could be confident 
a defensive system could neutralize thou­
sands of warheads and decoys raining 
down from space at blazing speeds. 
Disorganized Office 

The SDI office operates amid physical 
disorganization as well. Officials shuttle 
between the Pentagon and an aging gov­
ernment building in downtown Washington 
that the organization shares with several 

I Star Wars Funding 
Major Star Wan Funds 
research areas Funds IIOUll'ht 
(in million• or approved in for fiscal 
dollars) fiscal 1985 1986 

Sensors $546 $1,386 

Directed 
Energy Weapons $376 $ 866 

Kinetic Energy 
Weapons $256 $ 860 

Survivability, 
Lethality $112 $ 258 
Battle 
Management $ 99 $ 243 

Sm,rct: lk/tner lkpartmer.r 

unrelated bureaucracies, such as the Inte­
rior Department's branch of fish hatcher­
ies. Cardboard boxes pile up in the halls, 
and paper signs taped to the walls point 
visitors toward such exotic-sounding spe­
cialty areas as "kinetic energy 
weapons.• · 

The Pentagon plans to revamp a vacant 
office building in Arlington, Va., to house 
the Star Wars · program. But for now the 
old structure must do. 

Personnel shortages are another prob­
lem. Richard De Lauer, former undersecre· 
tary of defense, contends that the office 
needs 1,000 people, or 10 times the current 
number. At least one contract was held up 
recently because a scientist who needed to 
sign it was unable to get to such adminis­
trative details. "These guys are very over­
worked," says Robert Kinney, a vice presi­
dent of Sparta Inc., the company whose 
contract was involved. 

Even though Mr. Abrahamson often is 
preoccupied with shoring up support for 
the program, he lacks a full-time deputy. 
The office's chief scirntist, Gerold Yonis, 

5 

is still doubling as the deputy director, a 
year after a srarch began for a full-limp 
No. 2 official. 

Some of the SDI organization's prob­
lems stem from the way it was created. 
When it was set up last year, the office 
wasn't given the authority to award con­
tracts directly to the defense contractors 
and research laboratories that were to ex­
plore th£> prospects of missile defenses . . 
Thus, the SDI office must depend upon at 
least seven separate arms of ti1e Defense 
Department, as well as offices in the En· 
ergy Department and the National Aero­
nautics and Space Administration, to carry 
out the projects. 

As a result, says a top executive with 
one major contractor, "they're getting 
bogged down." Like most other defense in· 
dustry officials. he declined to be identified 
for this article, fearing his company's Star 
Wars business could suffer. 

Defense Secretary Caspar Weinberger 
is preparing a directi"e that will grant the 
SDI office the authority to write contracts 
itself. However, the ~DI office would still 
work through other arms of the Pentagon 
on many contracts, and contractors fear 
that delays will continue. 
• Some companies active in the Star 

Wars program are breaming worried 
about the organizational problPms and th1• 
persistent political obstacles. LockhePd 
Corp .. which is involwd in dozens of Star 
Wars projects, is slowing its investment in 
Star Wars technology out of roncern that 
the program may begin to unravel in 
Washington. 

Kaman Corp., a Bloomfield. Conn .. con­
cern. has been waiting for three months 
for a large contract to carry out a complex 
experiment in pointing and tracking mis· 
siles through space. "We're sitting on our 
hands with our fingers crossed." a com­
pany official says. 

Contracts that were expected to br 
signed this summer on boost -phase sur\'eil· 
lance of missiles, ground-based lasers. and 
radar have yet to be completed. In addi­
tion, the SDI organization hasn't completed 
the second-phase awards for Mr. Abra­
hamson·s much-publicized horse race 
among contractors that are exploring the 
overall architPcture of a Star Wars sys­
tem. 

Some in Congress contend that the rec­
ord shows the office can't effectively spend 
the increased funds it's seeking. But SDI 
officials assert that thr spending rate for 
the current fiscal ypar is about ·the same 
as that for other military rPsParch, and 
fully 7or:-, of this year's budget had been 
"obligated," or earmarked, even if not ac­
tually spent by June 30. 

HIGH-TECH ... Pg. 6 
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THEFTS ... from Pg.l 
gate the theft of millions of duli;,rs worth ol 
parts. Several Fi 1.r- ,no sailors a--c said to be 
involved. 

_(In Washington. i.:t•p . Jim Bates. D-Cahf., 
said he has been investigating the matter 
since mid-June, when a Navy auditor 
brought the matter to his attention.·He said 
the House Armed Services seapower sub­
committee is scheduled to hold a hearing 
Sept. 12 on the smuggling of F-14 spare parts 
from the Kitty Hawk. 

_ (The congressman told The Washington 
Times he had been concerned that the Kitty 
Hawk was allowed to sail to Asian waters 
before the investigation was completed 
because the smugglers would have time to 
cover their tracks. 

(The smugglers were believed to have 
mailed som~ of the critical spare parts 
under the guise of automobile parts or medi­
cal supplies to London via New York Citv and 
then on to Iran, said Mr. Bates. who· is a 
member of the congressional Military 
Reform Caucu~ 

The l_(itty Hawk and its carrier group left 
the Indian Ocean two weeks ag·o for a "nor• 

j mal visit" to Subic Bay na\'al base, some SO 
~ miles northwest of Manila. as part of its 
1 Western Pacific cruise. Normal visits usu-! ally involve replenishment of provi-
~ sions for the crew and the ships, 
f which include ammunition provided 
~ h>y the naval magazine at nearby 
! Cubi Point. 
.. T-he carrier group includes the I cruisers England, Horne, and Fox, 

1 destroyers Fife and Hotel, fast frig­! ates Badger and Cook, oiler Wichita, 
1 repair ships Mars and Shasta, and 
f submarines code-named A and B. 
f: Last month in a joint investigation 
j by the Navy, the FBI, U.S. and British 

customs, two current U.S. Navy men 
~ and a businessman from the Phil­
, ippines were arrested in San Diego. 
~ The businessman's brothr-r, a retired 
v j Navy employee, was arrested in 

'

(·_ New York and an Iranian national 
was detHincd in London. 

[ The sources from the Kitty Hawk 
i. said that besides the Filipinos 
f arrested in San Diego and New York. 
f aviation storekeeper Antoniu Gat­
' dula Rodriguez was arrested by the 
1 FBI aboard the USS Belleau Wood 

I
. last month in Washington state. He 

was subsequently charged with 

I 
involvement in the smuggling syndi­
cate. 

They were said to be a part of a 
plot to steal and smuggle spare parts 
for F-14 Tomcat fighter planes and 
Phoenix air-to-air missiles for ship­
ment to Iran. Since the seizure of the 
U.S embassy in Tehran, Iran has 
been cut off from replacement parts 
for its U.S. weapons lost in its 5-year­
old war with Iraq. 

The U.S. weapons systems had 
been bought in the 1970s under the 
rule of the shah. who was ousted in 
earl\· 1979. 

HIGH-TECH ... from Pg.5 
What's more, SIJI officials say that 

some of the contracting drlays stem from 
Pentagon efforts tci curb waste or seek 
competitive bids. Last week, the Pentagon 
ordered that a $62 million sensor-researrh 
program be canceled or pared bark drasti· 
cally because Aerojet Electro-Systems Co., 
the contractor. anticipated big cost over· 
runs. Aerojet of Azusa, Calif., is a unit of 
GenCorp. 

Still, despite SDrs high priority, the 
Star Wars officials "have to go through 
pretty much the same procedures as ev• 
erybody else" at the Pentagon, says an of· 
ficial with the congressional Office of 
Technology Assessment. "Since the Man­
hattan project, nobody has ever been able 
to spend money with a free hand," he 
says. 
Service Rivalries 

The SDI office also is trying to tamp 
down institutional jealousies between thr 
Army's ballistic missile defense operation 
in Huntsville, Ala., and the Air Force 
space command in Colorado Springs, to 
name just two of the major players. "The 
various armed services agencies are be· 
ginning to compete with each other" over 
which plays the leading role in developing 
Star Wars technology, says an SDI con· 
tractor who has worked with the Army and 
the Air Force on projects. , 

The Army had the main responsibility 
for missile defense in the low-profile, low­
budget years before the White House dis· 
covered the issue. The only demonstration 
of a warhead being destroyed in flight was 
run by the Army. But, since 1983. Air 
Force oflicers, including Mr. Abrahamson, 
have been attracted to the program in 
droves and are pursuing more exotic tech­
nologies. 'i'here is some friction betwern 
the two services over the nature of the pro­
gram and where thP emphasis should lie. 

But. even as he strives to achieve inter· 
nal harmony, Mr. Abrahamson is likely to 
find himself parrying firrcer and fiercer 
political attacks. Common Cause and a 
consortium of other groups are beginning 
a grass-roots campaign sreking to hold 
down funding for thP Star Wars program, 
which they think is doomed to go down as 
an expensive failure . 

A similar campaign helped turn the 

"The amount of the stuff smug­
gled by the srndicate could easily 
reach $5 million dollars," said a Fili­
pino source from the Kitty Hawk. 
He declined to be identified by name 
and gave his address simply as San 
Diego. 

He said he and some of his col­
leagues on the currier had "soml· 
knowledge that naval investi1.mtors·· 
were with the flotilla when it wus 
still in the Indian Ocean. 

"But we arc not sure if the\' were 
aboard the Kittv Hawk or the other 
ships, or if they came with us here to 
Subic." said the source. 

A Suhic Bay spokesman said he 
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New Zealand 
Hints Shift 

Reuter ! 
WELLINGTON, New Zealand, 

Aug. 26-New Zealand indicated 
today it would make new proposals 
to the United States to break a six­
month deadlock over Wellington's 
ban on nuclear-capable warships. 

It was the second time in less 
than a week that Prime Minister 
David Lange suggested a war might 

• be found to repair relations be­
tween the two allies in the ANZUS 
defense pact, which also includes 
Australia. 

On Thursday, Lange said Deputy 
Prime Minister Geoffrey Pahner 
would go to Washington next month 
to discuss planned ship-ban legis­
lation with Secretary of State 
George P. Shultz. 

The legislation would enshrine 
New Zealand's antinuclear stance 
but probably hand responsibility for 
judging whether or not a warship 
was carrying nuclear weapons to a 
cabinet committee, Lange said to­
day, indicating that Palmer's brief 
will also include consultations on 
the overall prospects of the re­
sumption of ship visits. 

Lange told reporters he wanted 
to avoid a rupture in relations with 
the United States, which canceled a 

SHIFT ... Pg .10 

public tide against the MX missile pro· 
gram, which Congress rapped this year at 
half the level sought by the administration. 
Michael Mawby, a Common Cause lobby­
ist, says that "Star Wars is going to be the 
next big game in town ... 

knew nothmg ahout the invcstig,1-
tors but added. "the case is still 
under investil-(ation ." US. officials in 
Manila referred all questions to the 
Pentagon in \Vashinµton . 

The Filipino sources said U.S. 
agents arc investiguting ''the disap­
perance of more than one million 
dollars in equipment and supplies 
from the Kitty Hawk.'' Among thl' 
missing items were sc\'cral ban: of 
silver that disappeared after the 
Na\'y supplr system was said to hm·L· 
filled false orders for the bullion. 

Staff writer Walter 1\1ulrews i11 
Wasl1/11gtu11 co11:rilH1led lo rlJi s 
report . 
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Fatal FJaW in 'Siar Wars' ~ 

Presidetlt --..•s dn!lm of an 
effective '"Slal' wars· system of an­
timissile • ., •• is almo6t.~ 
ly doomed to-faitll.re, accordlll te a 
growing number of top computer 
~ . experts_,~ • .., 

ltbere isllf~~--write 
and test d.ie-~--w~ k 
oeededto'-

rem~~-~-= 
~ Initiative, • die program ii ~ 
erly called, have long cited compat­
er software-the programs tbat ia­
struct compp.1ters how t.o operate­
as their ~t. single technical ob,, 
stacle, but . they insist that with 
enough time and money. it can be .. ~-
overcome. 

Some argue that. a high degree <I 
reliability i$ not necessary--that 
less-than-perfect reliability will be 
sufficient, since the Soviets would 
never have : .enough confidence to 
launch an at~ack against an America 
protected by Star Wan defenses, 
even if they knew there might be 
some bugs in the defense's comput­
ers. 

Somewhat mor~ tempered opti­
mism is expfCS!ed by a panel of 
computer experts recruited to ad­
vise the Pentagon's SDI Organiza­
tion (SDIO). Some members oon­
cede that while it is impossible to 
eliminate· ~ bugs -chat could 
make the ~ malfuoction, it 
may De possiaie ·• <lesigli systems 
that qtlictJy ilo■t•, -,i&rasibwng 
components. ¥bill the ctamage 
they can._ Otben..,_. SU1W ..._ 
sm • .. re11■ca 1W()8nlD • its 
early maes. .i dult it ii too aeon 
to aay it can't be done. 

Outside SDIO, on the other baod, 
leading aoftware engineers are 
IDOltly pes.,imift:. TheJ. $iY ,.SOI 
officials underestimate the difficulty 

• oi die· software proble_gi -.i Qvel'­

:· estimate tile Qpabilities~ Mttilile 
• engmeering. Many aay :,tatty that 

SDI's goals are imposst"ble to 
achieve,. P,~n Pie-.curr~ Jtate '11 

. the~~~-aii!l-thatno 
,. foreseeable ....,within, tbiscee-
- tury _will ch-.,'that. , 

While ' !Hen and other 'beam 
weapons have dominated much of 
the public perception of the tech­
nicg} side of SDI, relatively little 
popular attention has focwied on the 
fact that the entire system would 
have to operate completely auto­
matically, under the control of a 
network of computer programs that 
~ould. all sides agree; comprise the 
longest, most complex piece of soft­
ware ever created. 

Because the Star Wars system 
would have to respond so fast and 
be so highly effective, there would 
be no time for human intervention, 
no time even to "wake the presi­
dent," as one SDI official put it, be· 
fore committing the United States 
to war. 

- l'hifu-st eyaaie~t « a nude-- Last June. Parnas waa appointed 
ar war-and perhapCI the last- by SDIO to its advisory committee 
would have to be entirely under the on "battle management software." 
control oi a computer proarammed Parnas, who says he supports Rea­
in advance on tbe basia of uaump- gan's iOO,l of eliminating the threat 
tiooa about bow the Soviets would of nuclear weapons and who has 
attack and bow t~ Unitl!d States worked on military atreraft compot­
should respond. ing problems for many years. at-

. r..aten ~to~ ae~ tended tbe pgel's flr'1..~on.. _ .. 
,.. woukl laiwe··to he ·• first to After meeting the. other 11:ieln· 
4letect an attack. Coulpu.ten would hers and bearing SDIO's expedA­
blve to dilcrilqinate between thou· lions, he quit in frusiration. 
tlOda oi real weapons· ll'ld tent of "In March 1983," Pamas wrote 
lllouaands of decoys meant to waste in his letter of resignation, "the 
tlS. firepower. Computers would president asked us, as members of 
lllw to calcuJate the trajectories of the scientific community, to provide 
al objects in the "threat -4oud." the means of rendering nuclear 
Computers would haV&. to deter- weapons impotent and obsolete. I 
miae the nature oi the attack and believe that it is our duty as sden­
~ an apprepriate a(Ortegy for tists and engineers to reply that we 
NlpODding, selecting the Jtighest have no technological magic that 
,-rity targets and a8fll8ilini them · . . will accomplish that.• • • • 
- •·Ofbiting battle stations • armed Parnas' resignation, acco,npanied 
with lasers or other weapone. Com- by eight technical papers .. that he 
puters would have to airf! the weap- said explained why the ~tware 
Ofl8. Computers would have to ver- could not wofk as (iesired, galva• 
ily that Soviet missiles and war- llized the -,10ltwate engineering 
heads had been destroyed.' And the commuruty aQ(i· ~t the terms of a 
computers could not • "go down" if debate that conw,ues to ,rage on 
the Soviets happened to blow up a c:un(alses. where more and more 
hydrogen bomb in their vicinity. software specialists are declaring 

In a matter of seconds or, at their tlkepticism. The debate has 
moat, a few minutes. an antimissile becoane a prime topk on certain 
system ci the sort envisioned by electronic "bulletin boards," by 
President Reagan and SPI officials which many computer profasionals 
wouJd b;n,e to make an the deci- commurucate. • 
9ii:m that m ·a .con.ventional war '1 do believe. with Parnas and 
would be made by ~ of recon- many others, that the software re­
naisance experts, field -~ ~ siinQiy cannot be produced 
ers, · generals. tile .-J:>inf · "Chien o{ to ~ degree of confidence _without 
St.aff and the com~r-~tiiel ~ it wukl be a mean_ ing~ ex­
over a period of days,"w~-aal ~ - Joseph Weizenbawn, a com­
montbs. ' •. • puter3expert at tbe-MaSSlchuaetts 

lmtdte of Technology, told his ~ · 
. " colleagues via the buHetin board. 

"Peopkjust don't se:em ~ under- "If the physics of the ()roblem 
atllld tliat_ _soft.wac~,t- JIOll_ permn.s. • a good ~otimissile defense," 
o6er ~~ ·11ete • countered Jobir'McCarthy of ~ ~-~~-= ford Univer~y's ·!~cial-intelli­
it an .pever . ~ -. _ , · . gence program, ~ programa can 
~ Jbat .. you · rouk( h• confi• be written·-and verified. However, it 
c"-e Star ~ Wan -w9uftf< really will be quite difficult and . require 
witwk; 1&i«U>aftil·L. ~ii.~ of -.dedicated.~• 1 

• 00111pot:c;t wrld'i -~ - • re- Larry Smart, head of 'a new fed­
spected aotboritiej on~ lar~scale erally funded Naponal . Center for 
projnmining, . Pinas, i :U.S. cit- Supercomputing Ap~Iications at the 
~ ia a prof~ at the Univer- . University of llli~. is among hun­
sltJ. of VictO(ia in·~rifisli .~!umbia. dreds of physicists and growing 
'Tm not sayine it's im~. I'm numbers of other icientists•includ­
llYiDI you11. never know how re- ing -software engineers-who have 
liable it is."· • i • signed a petition refusing to work 

One reason for this uncertainty, on SDI research because of its tech­
Sl)l,oppooents say, is that it will not · nical dubiousness. 
be poesible to ,test the' entire sys- "In niy experience as a physicist 
tem under realistic conditions. who has written some· pretty large 
Computer programs invariably con- computer codes, - Smarr said, 
tain errors, or bugs, 'that can be "there is no way you could produce 
found Ofliy by debugging-running - a code large enough to handle the 
the program, trying to make it per• job and do it perfectly the irst time, 
form as intended, seefhg where it whit:h is what you would nttd. I 
goes wrong, rewriting the errone- can't imagine any developments in 
OU8 code and rerunning the pro- computer technology that would 
gram. make it possible in the foreseeable 

SDI advocates say it would not be future.· 
necessary to test the software of a 
defensive system under realistic 
conditions. because programs can 
be debugged by running them on 
simulators. 

It is generally agreed that the 
software required for the Star Warq 
system would consist of at least 10 



million lines of code, though some 
say it would be nearer 100 million. 
A line of code is an instruction, 
written in a programming languaae, 
telling the computer to carry out 
one if! a series of data processing 
steps. 

SDl advocates note that the 
space shuttle uses about 3 miUion 
lines of code, including the comput­
ers on the ground that control the 
launch and that control the flight 
from Houston. In the shuttle itself 
are. a~ut 100,000 lines. 

"This is software that's evolved 
over many years of the space pr~ 
gram. It's been tested on the 
ground many, many times. It's 
flown the shuttle successfully many 
times and yet we still have shuttle 
launches aborted because of soft-

-ware failures,.. Pa~nas said. "What 
. happened is that in all the tests they 

never encountered the exact set of 
circumstances that revealed a bug 
that was in. there all along. 

"'Th~ SDI people say they wiH 
test all their software before de­
ploying it. but what if they don't an­
ticipate the exact set of circum­
stances that the software will en­
counter somewhere down the rqad 
when- the Soviets decide to l\ttack? 
You can't go back and fix the bug 
and start the nuclear war all over 
again." 

Computer specialists know that 
all programs, even ones sold for 
commercial use. contain bugs­
many of which are not discovered 
until years later. 

Parnas said ft is- not unusual for 
debugging to continue long after 
new computerized weapons· are· de­
ployed in the field. ·Programmers 
are transported by helicopter to 
Navy ships. Debugging notes can be 
found on the walls of trucks carry­
ing computers that were used in 
Vietnam," Pamas said. "It is only 
through such modification that soft­
ware becomes reliable. Such oppor­
tunities will not be available io tlJe 
30-minute war to be fought by a • 
strategic defense battle manage­
ment system. 
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3p_ a tree whose trunk divides repeat· 
edly into tens of thousand& of 
branch tips, the sequence of steps a 
program executes can lead to any of 
several thousand alternative out• "Pamu keeps't.alldq • if tlliere 
comes. Unlike a tree, computer. is eome fundamen~ law « nature 
programs also. contain many ttlat 11)'1 it's impolllble. But ~re 
"branches" that emerge from one illl't. Thia ii not like perpetual 1110-
"limb" only to arch sideways, reen- tion, where you can show mathe-
tering some other branch. matically that it's imlM)88ible. It will 

Programmers say it is impossible be very hard to ,ro4uce this eoft• 
to keep all the pathways clearly in watt but as loq M it isn't like per-
mind so that the rules of program- petuaJ motion, it isn't impoeaible." 
ming logic are not violated and that A different problem fo< .~I pft-
qvery branch is always prepared to ware, according ta ~ critics~es 
deal properly with the data that in the fact that the prosrim .. st 
m;iy enter it from all other connect- embody aammptiom about .;the 
ed branches. cbancteristica of Soviet wea~. 

As programmers like to say, their For example, when a swa~. of 
software usually does exactly what warheads is burtliq over ~ Ap:tic 
they tell it to . .,, ftOt what they toward the United Stat~. they. are 
want,,jt to do. likely .to be surrounded by ~ps 

~Y,eicaJ ~og'.rims for wo~ proc- 10 umes aa many decoys-+ts 
easing pr fl)reada• analysts, 11811- desigaed to look like real warheads 
ally~9 -npre -tun a few hundred to the sensor. ·lf the sensors cannot 
lines lonv,contain_~res or even teD them apart. the beam w1·· ns 
hundreds. of . .-... • .i.. n fii-.t writ- will haw to --t • ti nd ._... ..,......preaoua ..• 
ten. Oely· repeat~ ·use, trying out enera de&treytng every ob' . If 
every cilOce~ble combinatiqn of . there are enoup decoys, the . • m 
maneuvers, can reveal the bugs. weapons will aet have time to.· de-
Buas reniain even after most -1· atroy .-II the tbreau,ming objecr. and 
ware is put on the matket.....-a lit- tome warbeada wiil:slip througfl. 
uation that cauaea moat manaflc- Jf tlle 1e010n and their coljlput-
turers not only • to deny their cus- era are to distinguish the decoys, 
tomers a war-ranty but to print a they must first be programmed to 
specific disclaimer of warranty. do eo. "Unless the Soviets co«>per-

For example, IBM's disk oper- ate ancf tell w; what characteristics 
ating system software, the program to look for, tlie ~gnition ilgo-
without which no other ProsraP' ritlune ~ into the software 
will run on an IBM-PC, carries the C:ol1ld be wrong," Parnas1said. .. 
following disclaimer: 1'he proeram • "If ~ Soviets] come up .with 
is prowled 'as is' without wa1T1Dty jUlt one ~ trick to·~ the 
of any kind, either expressed or im- -,.item • our people_ didn't .bap-
plied .... The entire risk as to the plli . to ~ the ~~ to -:ope 
.quality and pe_rformance of the pro- • with ~ ·it, WOll'f~~-". . • Siparr 
gram i&. with you. Should the pr-o- . ...i· ~ • ...._ ~j,t-- -~;Mapiot 
,ram prove defective, you (and not I.me ii.pc:~t ~-~ --1t., \, -c;., t : 
IBM or an authorized personal com- • •. ~ -ili;iitiSF~dl on 

· puter dealer) assume the entire • nne real tectiaic,1 ·prebtH,s~id 
cost cJ all necessary servicin,, re- Charles Seits, a computer IJinel 
pair or correction." member 'from California lnatinte of 

Top softw~re _en~neers say buss . 'f-=-~ -~•- 1'tngs 
are not an indicabon of carelesa that m· _-,~,. --d~r-
programming but a fact of life that _,, IU;JI ~~~ ·•re 
even ~e best programmers must . atudJina ~ .~ :-,,. ~st 
cope with. Moreover, they note, as ~ tiglt.~ now:)5'.!ftta\;tl-. 1s 

"The. largest program I ever saw 
that was correct the first time it 
was run was.five lines,".Parnas said. . 

programs grow 'larger, the inci- nothinatdtJIJ that-'~• ( <an 
dence ,of bugs increases not in pro- be ctone·O(lha\.it cq't tie.done. Ex-
portion, but much faster. _ isting•eQ(tme ~i"M ~ce 

The reason computer pr~ .• 
ming is so hard is ·that a human • 
mind must ·think_. through every 
f~nction • the com{>uter must per-

, form and break the task down into a 
comp~te and flawlessly logical set 
of small steps. At each step where 
alternative outcomes are possible, 
the programmer must anticipate 
each one and add to the program a 
full :md flawlessly logical set of jn­
structions on how to deal with each 
of these outcomes. 

SOi's programs would be stored 
in digital form in several places, 
some in ground-based computers 
and some in computers aboard or­
biting platforms carrying sensors or 
beam weapons. The components 
would communicate by radio­
sending, for example, information 
on an enemy warhead's position 
from a sensor to a laser platform. 

For every stage, or layer in the 
sequence of steps, at which alter­
native outcomes can occur. the pro­
~ram 's complexity multiplies. Ltke 

"You ta1k to people who write bas never.encoualered a. pr<jlem 
these big programs; Pamas said, ~ like tt,is befdfe: _ • • • 
•~nd ~u ~nk Y~rt:_talkina to to- • • for all its optim.-n. the COlll)Ut-
C10log1sts. They If tell you that . e.r panel has concluded that d'iere 
whe$ they • run · their program it are limits to what dtware can do. 
does 'fun?y · thift;l8' that . they .~•t The way out,· as Seitz and ~en 
predl~. So~mes it ~ ~; deacribed th€ panel's finding&,. ii to 
iOmebmes .1t does that .. Its like rethink the nature of the hardware 
t~(re trying to predict pu~ being considered for an antimissile 
opmton. Y ~u ask_ them what their system, limitjng it to something 
program will do m such and such a that software could handle. In a for-
situation ,and ~h:~." say, 'I don't mal report beins prepared for 
know. L~t s try 1t. . SDIO, Seitz said, the panel will be 

~DIO s ~nel on computmg; '"quite critical of the system archi-
whlle c?ncedmg some of Parnas tecture: the general configuration 
pomts, mststs that these concerns of the system's hardware that SDIO 
a~ not fatal to _the lo~g-range pl:. - has been considering. • 

. Perfection 1s a bit overrated. One change under consideration 
said panel. chat_rman Danny Cohen in the "system architecture" is de-
?f, the University_ of Southern Cal- centralizing the battle management 
ifomia. "The~e wtll always be bu~s functions so that each orbiting bat-
and matfuncttons. But that doesn t tie station operates with some au-
~n the thing won't work. You can tonomy, said Air Force Maj. David 
design the software so that when Audley of SOIO's computer sectior•. 
bugs turn up. they are isolated in 

the system. You design the system 
to cope with malfunctions. 



"Instead of having the whde ays­
tem operated by one mooolthic 
comf)uter: Audley said, "we're 
thinking now about a loose r.ler­
ation of battle stations.~ 

AIJdley said software Hmita&ns 
may force acnptance of a Jett ef­
ficient battle management. A.a i:re­
sult, for example, a Star Wart.' tys­
tem might end up with two or a>re 
battle stations shooting at the -.me 
target. 

Critics say that while dec~al~ 
ization can overcome some ta.rri-
en, ~ senua.. • utonomous so$·, re 
module wollkt still suffer fr a 
lack of debuainc under r • ic 

• coaditions. Aila>; any ·bugs or Wlfllg 
. atlS1ffll)tiooa pi'ogranuried intcf one 

- module would be prt!$eDl in all~~: 
For . all . ~ pessimism, ::P)OSt 

,critics· concede that if the goiliem-
~ -ment k~ tpendina mone,- on 

SDI, someday there will be a liuge 
COJhpllter proaram that SQIQ'1~ lls 
battle management software. "But 
this software will not have the re­
liability that you or I wouJd consider 
to be essential for sucti a systepi." 
said James • J. Horning of Digital 
Systems Research Center in Palo 
Alto. Calif. "Nor wit\ ·it be possible 
to retrofit reliability. into 1t. "TIie 
c.ountry will be faced with a cruel 
dilemma: deploy a systiem ►that can• 
not be trusted, or scrap it." 
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The politics 

of space 
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It.Op it. But we have to slow it don," uya 
a participant in the meetings. 

In Wuhmgton. a political fight is heating up 
over the President 'I propoeed-mclear·missile shield. 

The immediate battles will be over money for 
the Strategic Defense Initiative (SOil. popularly 
known u "star wars." But both sides know 
eomethmg far more fundamental is at stake: whether 
the US will revene its nuclear sttategy of the 1ut 20 
years and erect any aort of missile defeme. 

SDI, after all, ia an ambitious pacbp. 
involving billions of dollars for research OD Juen. 

By Peter Grier higb·speed electric cannons, and other aooc -1 n the US Capitol, a roomful ol weapons. Its stated goal is to see if an effective 
co~vee ia cbeering for missile shield that eventually makes wclear weapons 
defense, over dessert. "I'm for an arms wiu.sable ia possible. . -
race - in defensive ,ystems!" c:riee Congress could reject SDI tQtally, embnlce it. 
adivist Phyllis Sc:hlafly. A block nay. at - or simply redirect the progf8ID's broad approech. 
100 Maryland Avenue. liberal lobbyists Members of Coogreas might vote to protect US 
meet every Thunday and plot apimt intercontinental missile hues. for iMA:noe. with 
President Reagan's ballistic-missile - rings of rocket ~rs. They~~ _to 
defense inmafjve. "h'a ao but, we ~•t def~ a mixture of 80IDe missile hues-and dtiell~-

-"There II¥1Y -be- . something the";, . public -awareness" in - suppo~ -of SJ;_)I to _either, is Congress. ~ough ~!a­
muses Rep. Les Aspm (D} of WlSCOilSlll, and perhaps to save SDI-from1tself. t.ors bav~ sawed th~ occas10~ hunk out 
influential chairman of the House The liberal lobbyists and their weekly of SD I's budget. they-have done _nothing 
Armed Services Committee. huddle show the other pole of the strate- tD change the fundaniental thnist of the 

The -conservatives ~~ into a gic-defense argument. Thursdays at 1:00 program. -
Capitol_ roo~ last September represent p.m., representatives from the ~on of _The SDI, after all,-is just the sort _of 
one pole of this debate. • Concerned Scientists, the Council for a thing that Co~ bas trouble under· 

They had gathered for a meeting of Livable World, and other self-styled standing. It's big and it's highly t.ech­
the Coalition -for the Strategic Defense J)el!ce groups meet tD coordinate their nical. The Capitol is swarming with law-
lni:tiative, a lobbying group whose mero· anti-SDI t.actics. This ad-hoc. committee yers, not physicists. • 
bers include the Moral Majority and has dubbed itself the Space Policy - .. Congress's knowledge of technol-
Ciwens !or Reagan. _ Working Group: · • _ - ogy? It's abysmally. poor," says Sen. 

A -senes of speak~ thmnped ~e Fbr the most part its mem~ believe John Glenn (D} of Ohio. 
the message_that Amenca needs a shield that new weapons systems are clange{- - Senator Glenn, a former astronaut. 
against Soviet missiles. - a bJoad effec- ous because they goad the Soviets into says colleagues often ask his opinion of 
tive shield, not _just a ~ little de- building new systems of their own, lea~- SJ?I .. After several grand t.ours of US 
fense around Mnmtemsn m1ssile bases. ing both natiQDS in the same .strategic nussile defense labs, Glenn says the ex· 
Besides Phyllis Schla:fly. longtime situation. but poorer. -They feel arms periments are impJeSSive, but he's not 
lpOkeswoman for conservative causes, control agreements, not new technology, sure when or if a working system could 
hosts included Rep. Jack-Kemp (R) of represent real protection. - be= built. -''This program is mind-bog· 
New York ("Whenever anyone asks, I . Missile defense "is not going tD end-gling, .. he says. -
say I'm a dove - a heavily armed the arms race," says Union of Con- Another reason Congress has yet t.o 
dove"t and Sen.-Maicolm Wallop (R} of cerned Scientists -lobbyist. Charles focus fully on SDf is that it has been 
W)'Oming, a laser-weapons champion Monfort. "You'd still spend billions on fixated on another strategic-~ns 
who complained that the Pentagon is not count.enneasures, and counter- acronymn: MX. • f 
J)W'SUing missile defense with sufficient countermeasures." ._ -The MX missile was first proposed 
skill. - - by the Pentagon more than a decade-

Underlying all the speeches, punctu- ago. Larger and more accurate than the 
~ with the constant c1aUer of silver· venerable MinUteman. the MX was sup-
ware, was the theme that the Soviets posed to strengthen US land-based nu.-
cannot be trusted, that defense and not clear forces. 
anns treaties is the way tD true security. - Caught l>Etween these opposing But Congress and the Pentagon kept 
Thus the coalition's purpose is to ''raise camps, but so far paying little attention STAR WARS ..... Pg • 2 - F 
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&J"g""'~ st"lut . .,.here th.is wonder 
WP~!"~. "."".'"~ tn ~ ~ept - in silos clus­
~ doc>~ ~..her. on trains shuttling 
81'011 ~ VP!¢ tracts of land. 
~ ~ment went on so long that 

the MX became less proposed hardware 
and more a preeminent symbol of tm· 
cle.ar policy. Members bad little atten· 
tion fOl' other strategic issues. But this 
year Congress voted to deploy &O MXs 
in old Minuteman silos, and the issue 
appears closed. 

"Many of the groups involved in the 
MX battle are now shifting to star 
wars,•• points out Kathleen Sheekey. a 
lobbyist for Common Cause, a public-in­
t.erest lobby group . . 

Thus the SDI is entering a crucial pe­
riod. In Geneva, it is one-of the subjects 
on the table in arms control talks be­
tween the US and.the Soviet Union. In 
Wash.ingt.on, it is beginning to gain 
prominence as an issue in Congress. 

_"The next year is going to be pivotal 
for SDI,., says an aide to Sen. Pete Wil­
son (R) of California, who supports the 
program. ~ 

. There is no chance that Congress will 
soon kill the program. J\plong members 
there is a consensus that the US should 
have some sort- of · missile defense 
research. 

The question. as it ofte~-does on Cap­
itol Hill, will come down lo money: 
Should SDI receive $26 billion over the 
next five. years~ as the Reagan· adminis­
tration has requested? 

This year legislators waved -their 
shears over the SDI budget and pro­
claimed victory. In an authorizing bill. 
1900 million was trimmed from $Di's 
1986 budget request - but the $2.75 bil~ 
lion that remained represent.eel an in- _ 
crease of almost 100 percent over 1985. 

Future SDI budget battles are likely 
to center on what the money goes for. as 
much as its absolut.e level. In particular; 
critics worry tha.t SDI, JlS it is now 
sha900, will eventually stretch or ·break 
the terms of the 1972 Antiballistic Mis­
S!le (ABM)~ 

At issue here is the legality of 15 big 
experiments SDI plans to hold through 
the early 1990s. The ABM Treaty has 
traditionally been interpret.eel as ban­
ning "development" of "components" 
for other thM land-based antiballistic 
missile systems, • and critics contend 
~ SDI demonstrations may violat.e 
this restriction. The Pent.agon says the 
rest are allowable lab research, • or in~ 
volve . - "subcomponents... • not 
,.~_., 

0 lt's a rather·-ambiguous -~ituation." 
says Rep. George Brown (D) of Califor­
~ who ~ooiplains that the Pentagon 

has simply "defined away the problem." 
So look for continued efforts in Con· 

gress to cut funds for major SDI tests. 
·The Pentagon. for its part, is not just 
waiting to be cornered on this question: 
Officials recently floated a new int.erpre· 
tation of the ABM Treaty, saying it al· 
lows development of "exotic 
technologies." 

. To a certain ~Jrt.e'!'lt~ fights ov,-- ...__".':· 
language and burlget lines are 9'J -:-.. - .. 

dancing on the t-e.ad of a Minuter. .. n. 
Focused on these narrow issues, SDI 

critics and supporters alike can forget 
the larger vision that Reagan held before 
the US public, and the political effect 

STAR WARS ... Pg. 3-F 
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tr.i. ~ ground floor of 900}. ·'.h..ing ~H:, 

big," says Walt.er Edgington. GTE 
marketing vice-president.. 

Critics wony that this promise of 
money will make mwile defense a 
pork barrel of the beave111, sup­
ported by Congress because of the 
jobs it provides, not because of its 
intrinsic virtue. 

Seventy-eieven percent of SDI re­
=iearch money has flowed t.o the dis­
tricts of coagressmen who sit on the 
key Armed Services or Appropri• 
Ptions Committees, according t.o an 
,msaJysi.s released earlier this ~ by 
the Council on Economic Priorities. 

But Mr. Reagan's words for iris· 
· ~ue defense have done more than ar­

gue morality and make corporate 
hearts be.at faster. They have also 
launched a broad debate among uni­
versity professors, think-tank schol· 
ars, and once and fugire govern· 
ment officials whose careers involve 
thinking about nuclear weapons. 
This debate is not so much about 
the President's vision as about 
whether a missile defense, ·however 

• 1e.a1cy. would be a good thing. _ 
In concrete terms this means 

Co~s could rejeet SDl's crash· -=- -
progrant style and broad emphasis, 
v& still ei:norace tne idea that defen­
sive weapons could be a -use1ul addi­
tion to America's· offonsive nuclear· 
"rsenal. A l"l'CP.nt ·report from-- the 
::Ongressional ()ffice of Technology 
Assessment identified four ~ible 
-<>vels of def enRP.S. frnlll limited pro­
t~-:tion for US militaey forces t.o an 
r~t-~mPly capable shield. 

-

TJ-,w-, in favor of dP.fensive weap-
0"'"" ! ''- ,i Uy ~ Uu-.ir argument 
fmm _ t},f! premi,se th.at US land- _ 
tu-:-·.: pudear mis,dlea and co11trol 
c- r-_: -:-.-.. 11re d:angeron.'lly vulnf>.rable 
f.C\ 5,t , .. ..._--11.ttJ\Ck. F'l1rtbermore, they 
~ 4d_ u ;:; votp.rs IMY growi faiqt in 
t;.e f~ f'f to,lay's 8""'°'1l"Pld flltrl"'V 
t\.ostnict.inn, a"<i refuse t.n pay for 
r.~w ,wrlP".l' s-orda. "Dernoa,.tic 
pttbl•es wjQ !lf'Oner or later ref:1'eJlt t.o 
J:' .. ft;_fi"-1'1\ P-~ unilateral d.iSAnna­
~-:t. .. ~• ... f<>n'lef Secret.ilry ~ 
St't-'! I-IP"'"'Y A. K;-su,ger. 

P..f-.. i .. .! weapons cntUd be a po- _ 
Htk~lly ,.,., ··•--:t.ivf' way t.o prot-"Ct us 
fc~. .,1., ...... ~ say. If this is be­
ginning tu •·nu.nd like a rerun from 
the l 9fn.. . r.. is: The 8l"gUDl'!nt is 
simi•..- ,.,. ►- . .... t. out forwi:ard two d~-

adf>.s ago when the US dP.bsitPli, b11t 
did not builrl rn<>re th•n P tf'kP..u R 
antib11\li!l¢ic_ m_i11Sile • (ARM) forr.e. 
The diff P.IP.nce i'l tlie l 9Sl.f\s i11 t)u,t 
mroPin CP(:hrml<>IO' wn11ld f''lJllhle JJD 

ABM sysh•m to actuJtlly W"rk, lie· 
cording to propol'P.l\ts. 

Light, mobile def P.nder rockets 
cot,ld ~ shUted frn'll b0 ~ to hP,e, 
in a Sort -,..f n11c10v irker with the 

USSR. Soviet military plan~ 
could never bP. sure what defensive 
forces WP.'l'.'e where. and thP.refore 
could J\P.ver bP. sure a smprise 1'U· 
clear strike 9'onld succeed, N> mat­
ter :thP.ir offP.nsive strength, and 
therefore wouJdi,ever launch first.. 

- • .. Defenses do not have t.o be 
nMrly IP.,alcp~f t.o be u-..ful iu de­
STAR ~ARS ••• Pg. 8-F 
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terring Soviet attack." coocludee 
Fred S. Hoffman, mdear theorist 
and bead of a 1983 pmidential 
study of the strategic implicationa of 
missile def 81198. 

NEW YORK TIMES 11 November 85 {12) Pg. 19 
IN THE NATION 
Tom Wicker 

Critics reply; first of all, that the 
cue for limited strategic defense is 
baaed on the mistaken premi!,e of 
US Maknesa. While US land-hued 
missilee may theoretically be vul­
nerable to their Soviet countelparta, 
say critics, US 1Ubmarines aR not. 
A single Trident 1Ub has enough zu­
clear missiles to devast.ate vast 
tracts _of the USSR; while such fire­
power cruises safely beneath the 
seas, only a madman would launch 
a nuclear strike against the US; 
chum missile-defense critics. 

.. A threat to 1he US reta]iatoty 
capability does not exist today and 
is not likely to arise during this cen­
tury... writes former Secretary of 

- Defense Harold Brown. • 
Second, • some critics complain 

that limited missile defenses would 
actually make the world a more dan· 
gerous place. because they would in­
flame Soviet d.istlust. 

_ "'Why? Because a _leaky umbrella =­
offers-no protection:.in a ~ownpour 
but is quite ~ful in ll drizzle," says 
former Defense Secretuy Robert S. 
McNamara. In other words, a small· 
acaJe missile defense could iiot cope 
with an all-out Soviet attack. But if 
the US hit the U~R with a first 
strike, limited defenses could mop 
up the ragged Soviet retaliation. 

Kremlin leaders, who suspect 
that the US yearns to once agam be 

- the world's supreme mclear pow~ 
might th~ zespond to US defenses 
with provocatfye moves of .their own 
- perhaps an all-out Qffenaiw arms 
buildup. says Mr. McNamara. - -

Central security 
isSJie in Congress 

The 
Great 

Turnabout 
Tht> Reagan .Adrninistntion;, 

curious decision to keep Caspar 
Weinberger out of tbr IWllmU 

conference in Geneva provides a 
backhanded reminder of a different 
Defeni;e Se-cretary, a different IUJd. 
mit and a remarkable turDabout. . 

In January )967, President Jollnsori 
announced in his annual budget mes. 
sail' thal the U.S. would "c:mtinue ~ 
tensive development" of an . antJ. 
ballistic missile-system; but, be said,- -
ht' would take no action to deploy tJie 
defenc;e, pending the outcome of an 
OVl'rtU~ to the So\iet Umon for talks 
on limiting ABM deployments . . 

JJere was a classic ,Jobnsoniap 
compromise. Jntelllgence suggested_ 
that the Russians llfere beginning de­
plo~t!.'!_t_ of an _ABM defense &round 
Moscow;_ 'but COOtimmJg ·U.S. 1a\BM· . 

• development would teml)OIJlJ'ily pla: 
cate ~ Joint Chiefs of satt, Cot)­
grf'SsionaJ bawks and Jlepubllcair 
criticism __ The ~yin deployment,' 
pll.15 lhe O"Vertllre to MOICOY!', re­
flected ~ opposition of Robert $.­

-McNamara, · _the Secretary of De- -
fense, to ABM defense, and both bis. 
and th! President's desire for 1tratt-
g1c a~ talks. , 

Moscow, appa~ suspecting. 
that the U.S. wanted to limit Soviet 

. defenses while l'1ltainin& wbat 1ra2 
then its own offensive advantages; 
ht'dgt'd on entering llUCb talks. And ID 
Febn1&ry. Prime Minister A1ekse1 
K~{tin. at a oews amference ID Lan.'. 
don. stoutly defended ABM'I. More 
\han JS years later, in a speedl to the 
U.N., President Reagan q6oted Mr: 
Kosygin: -1 believe that defemlw 
weapons, which prevent attack, 8ft 
DO( the CAl,ISe of. the arms race but 
a>nstiMe a fact.or prevmtlng tbe 

. death of people ... " ~ - • 
In June, however, Mr- Jobnaon and . 

~. Kosygin unexpectedly agreed 10 

W,..1. OD limited' ,a_c...:,_ and an meet at Glassboro, N.J_ The Pn,i-
unL ue1- dent b~t Secretary McNamara · 

SDl~type_full~ prograliure not ,along .. and, . aver . lunch, · .Mr. 
mntnaUy exclusive. Differences in-_ - /McNamara argued tbe cue aga1mt 
volve tnni .. ~ and basis SDI of !ABM .defense directly to tbr Soviet 
ficials ~em:~ u ~ ,Prime Ministe_r: Mr. ICosygin • 
-=- at-. .. ____ .... bi- •'-""-· peared unimpressed and ltill refused 
1&.r.,1, -... 1.uwan1 _,... ~ - to agree to arms talks; L.B.J. ~ 
small-scale-defense • advocates aee 1n rus ~~that "Uae 

point did not get across - or Kaayp 
chose not to undentand It." • • • 

In a speecb in San Frandla) tbat 
September. Mr. McNamara made the 
,p>lnl publk:ly: , 

..(An ABM system] can nther ci&­
vtousty be defeated by an enemy lbn-
• ply lending more offensive warheads, 
,Qr qµmmy_•arbeefll, ~ ~ a.te 
def~ive missiles capable of ~ 
ing of them ... Wen we to deploy a 
buvy ABM system ... the~ 
would clearly be strongly motivated 

. to so increase their offensive capabiJ. 
tty as to cancel out our defensive ad­
v'-"tage ... " lbe U.S., be Did 
·clear, would respond In the ame way 
u, the same dlalJell&e. • 

lbat remains the C1\IX of the cue 
against ABM's of far more advanced 
technology, including Mr. Reapn'1 
proposed Strategic Defeme lnltfa. 
dve; and apparently~ point" bad 
bad more effect an AJebei XG9Jpf 
tban L.B.J. bad realized. • 
_ Mr. McNamara CODC.luded the San­

Francisco speecb widl an utraonU­
oary "yes, but" when be annouDC:e4 
that tbe U.S. would deploy a limited 
defeme against the poaibWcy a,=­
~issile attaclt from ClliDa ..:. a 1tt1p 
ovnng less to strategic nec:asity tbaD 

- to the internal politk:s of the Jabnsan 
Administration.· . M~. of CQol_s . 
gng and the military made It clear 
- though Mr: McNamara oppoaed 
t}!e idea;_ tbat tbeJ .iXIIISidered -
the first step In a "beavy" ABM cl&­
fense against Soviet atta~ - :~ 

lbat prospect apparently CIQDo • 

vince-d the Rmsians to heed Robert 
!'-fcNamara's Glassboro wamiJI& tbal 
a missile defense oa one lide would 
mevirably stimulate an lncreue ID al­
ffflsive missiles on the other, and Ylli 
Yer5a. In Jw,e 1968,. Moscow agreed 10 
mrer arms control ~;- and Mr1 
J~-whobad bythearefuledtd 
<t.,il re-eleaioa - WU ready ID U: 
ilOUllee on Aug. 21 tJuU be would F _, 
~.t .. -scow to begin sudl ta.lb ID ~ 
t>er. The Soviet invasion of Czecbol-.; 
~-akia oo Aug. 20 9CUltled the~ 
ll)ellt. 

• When what became lmown - ~ 
S~LT talks ftnally bepn In Noftm. 
~r 1969, not just President NWJD.:;_ 
who had embraced the McNamara 
ai-gumerits and penuaded_ die Joint 

• Chiefs to go aloag- but die RUISiaDI -
too were pressing for a llmitatiali GD 
.:\BM's. I~ was ultimately readied q 
the treaty ol May JI. Jffl, . . - . -
-:Moscow"s WiJlinpesa to en1er tbtt 

tr;eaty 1ep1ewutcJ ane oldie ,rat 
turnabouts In Soviet-American relar 
tions-- but DO gre&lel', unfortunatelJ, 
than the tw'Dllbolg ol the Reapn Ad­
atinistratlon In t-dmtna die .., 
~mpionoftbeoldABMfallac:J. 0 

! 

I 
j 
l 

SDI u a ~il B. DeMille produc-
tion that could stand budget cuts. powers' relationship. It may distract • - , ting _NATO to adopt a •no first use 

What seems clear is that this the US from other matters worthy of nuclear strategy - thoee things an . 
multifaceted debate - big defense aUention. "People always want to a. hundred times more import.mi 
vs. small defense vs.-. no defense at talk about SDI.•• grumbles De Free- . than SDI.•• 

- all - is becoming the centnl 9eCU· man· Dyson, physicist and author of 
rity issue in Congress, if not the two acclaimed books on nu~ Lat of ah artlclN. Precedac 
whole Western alliaJ'W. Its promi- weapons. :'The Soviet. offer of a •.t.aAi••lls nn Nov. 4-1. 
.... ,.,... 11lnnA h11S chanc,etl tM !U!~ _ __ com __ P_re_h'!DS __ iw __ t•_·_ban __ trea __ ty,~, .!iilc:-..·---------------
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STAR WARS\ MONDAY: RAC!:,; FOR THE HIGH COMNAND 
YESTERDAY: CANNONS IN SPACE 
TODAY: 13ATTLING \\lTH 13EAMS 

WILL IT WORK ? • 
. • . • :· ,· 

THURSDAY: THE CHALLENGE OF MISSION CONTROL 
FRIDAY: THE SOVIET RESPONSE 
TUE SDAY: THE FUTURE 
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Battling with 

beams 
and lit on a section of a Titan missile. Seconds 
later, the rocket stage suddenly blew up, 
~tt.ering shards of metal hundreds of feet amid 
the mesquite and pinon. • 

"I've been in this business for 12 years," 
says Capt: Arthur Schroeder, head of the Navy's 
work here, who watched the demonstration in 
September. "It was the most dramatic damage 
and vulnerability test I've ever seen." 

By Scott Armstrong 

About a doz.en people, mainly 
_military brass, were crowded 
into a control bunker three 
stories beneath the New 
Mexico desert here. Peering 
anxiously at a bank of 

monitors and computer -
screens, they watched as a 
laser beam the diameter of a 
Hula-Hoop flashed a half­
mile across the desert floor, 
glanced off a focusing mirror, 

Impressive as it was, it does not prove that 
lasers can be used to defend the United-States 
against nuclear annihilation. The test was simply 
one more small st.ep in a long and arduous quest to 
see if directed-energy, or beam, weapons ever may 
be suitable for knocking down Soviet missiles. 

Beam weapons are gaining promi­
nence. Once confined to Buck Rogers 
fantasy, these "death rays" consist 
mainly of particle beams, which hwl 
streams of atoms or atomic particles, 
and lasers. -These - technologies .have 
been elevated. to new visibility under 
President Reagan's ·strat.egic Defense 
Initiative (SDI), popularly known as the 
"star wars" program. 

Indeed, they are one of the reasons 
that the United States has revived the 
idea of building defenses against inter­
cont.inental ballistic missiles (ICBMs) 
after scot.ching it in 1970s. • 

Earlier it was thought that there was 
no way to deal with tens of thousands of 
warheads and decoy.s that might be 
launched against. the US in a full-scale 
nuclear assault. There still ~ay not be. 

But a defender's job would be easier 
if a system could knock out as many 
missiles as possible · within the first few 
minutes of launching, before they had a 
chance to release their many decoys and 
warheads. Beam weapon~ flashing 
through space at or near the speed of 
light are prime candidates for the job. 

Conceptually. they make captivating 
weapons: beams of pinpoint precision 
able to zap mankind's most destructive 
_annament. But translating that vision 
into reality will be difficult. 

Physicists have been toiling for more 
than a quart.er of a century to fashion di­
rected-energy weapons, as they are 
called. The Pentagon launched its first 
particle-'beam research progr:am, the 

Seasaw project, in 1958 at Lawrence 
Livermore National Laboratory. The 
aim: to build a particle-beam accelerator 

derly jwnble of frequencies . Lasers gen­
erate concentrated. beams of light that 
are almost perfectly parallel, identical in 
frequency. and the light waves move in - and study its -potential for thwarting 

missiles. 
lnt.erest in ·laser weapons -surfaced 

. shortly after that. In the years since, en­
thusiasm for these exotic-weapons has 
vacillated. Hopes· raised bf advances in 
technology were often dashed when peo­
ple began to look at the cost and other 
problems tied to building a practical 
weapons system. 

- -phase with each other. This gives lasers 
their punch. In theory, they could-be fo­
cused over thousand_s of miles of space 
to bum a hole in the skin of a missile or, 
in the case of lasers that emit pulses, 
thwnp the target like a sledgehammer. 

The military is still keen on beam 
weapons for everything from air-defense 
to zapping enemy sat.ellit.es. The SDI 
program, however, focuses attention on . 
the far more difficult task of destroying 
enemy missiles and warheads, for which 
$1 billion-is being sought next year alone 
(about one-fourth the SDI budget). 

Given the hurdles that remain, par­
ticularly the defensive tricks the Soviets 
may try (such as spinning a booster so a 
laser cannot dwell on one spot), even 
SDI officials do not see a practical and 
affordable beam-weapon system this 
century. Divining what the Soviets 
might do is like a chess game, says 
Louis Marquet, head of SDI's directed­
energy programs. "Unfortunat.ely. the 
Soviets are very good at chess." 

Light from a normal lamp is a disor-

2 -F 

The most powerful lasers now in exis­
tence are chemical. They draw their en­
ergy from the combustion of gases. Be­
cause they do not require huge power 
plants, chemical lasers are mainly being 
considered for parking in space, where 
they would be free from the distorting ef­
fects of the earth's atmosphere. 

These lasers pack a punch. Ones far 
less powerful than that tested here at 
Whit.e Sands - a 2.2-megawatt device 
that is the "brightest" in the West -
have already knocked down planes. But 
space-weapons lasers will have to be 
brighter (probably 10 times or more). 

Such infrared chemical lasers also 
have a long wavelength. Because their 
beams spread out over great di$tances, 
they would need to linger on the same 
spot on a fast-moving missile for several 
seconds. They also would require exqui­
sit.ely fabricated mirrors of up to 50 feet 
in diameter to keep them focused. This 
has caused them to fall from grace with 
some in the SDI community. 

Any orbiting constellation of chemi­
cal-laser battle stations will have to meet 
STAR WARS .. ;Pg. 3-F 
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several criteria: be reliable, be cheap 
enough to hoist into orbit and maintain, 
and be able to. survive a direct attack -
for instance, from exploding satellites 
(space mines) the Soviets m~y. park next 
to the weapons platforms. . • .. , 

"The difference betw~~-• putting 
something up in space that cmdire once 
or twice and something that .will keep 
missiles from landing on top of you is a 
big one," says Jeff Hecht, author of the 

th' • devices w need rriirlots o gem­
like quality larger than any built to date. 

To meet this requirement, scientists 
are considering using mirrors made up 
of many small segments, like a mosaic, 
all computer controlled. The same gen­
eral principle (adaptive optics) is aiding 
scientists in overcoming another prob­
lem with ground-based lasers: atmo­
spheric distortion. So far, however, ex­
periments have only · been carried out 
with low-power beams. 

strike - the pet idea of Dr. Edward 
Teller, inventor of the hydrogen bomb 
and an inveterate SDI booster. 

To get the weapons into space quickly 
enough, however, they would require ex· 
tremely fast launchers and perhaps the 
submarines would have to be parked 
vulnerably close to Soviet shores. 

, widely respected book "Beam 
The other snag with short-wavelength 

lasers is that they can be self-destruc­
tive. An excimer laser may be able to 
disable a booster in two seconds. which 
would negate the effect of spinning it to 
counteract the beam. But the excimer 
could also buckle its own mirrors. 

"The practicality of a global scheme 
involving pop-up X-ray lasers of this 
type is doubtful," said a recent Congres· 
sional Office of Technology Assessment 
study. 
• X-rays also do not penetrate Earth's 

atmosphere well. Thus if the Soviets 
were to use "fast-bum" boosters -
which would complete their flight within 
100 seconds, while still in the atmo­
sphere - the weapon may not be effec­
tive for knocking out ICBMs -in the all­
critical boost phase, when warheads and 
decoys are in one package and the mis· 
sile is e_asy to detect. Currently, the 
boost phase lasts from 3 to 5 minutes. -

J. 

Weapons." 

·-Free-electron - · .- · .. 
and excimer lasers 

The alternative is to use shorter­
wavelength lasers, such as the free.elec­
tron and excimer lasers. These are now 
the fair-haired beams among SDI re­
searchers. A free-electron laser uses a 
huge particle accelerator to generate the 
electrons that, when passed -through a 
series of wiggling magnets, are the 
source of the device's ultraviolet light. 

New mirror coatings are being devel­
oped, but this is considered one of the 
more intractable SDI technologies. At a 
conference this spring, J 8Illes Stanford 
of the Naval Weapons Center-in Califor­
nia noted that only 2 percent of the 
coatings now available meet even cur­
rently known requirements. 

These lasers have been developing 
the quickest. "They've come along in 
not many years from a scientific curios-
ity to reality," says Gerald Yonas, SD I's Of course, defenders could alleviate 
chief scientist. many of the problems with ground- or 

In theory, a free-electron laser can -be space-based systems by simply-popping 
tuned to different wavelengths to allow lasers into orbit at the first hint of a So­
its beam to slip through Earth's atmo- _ viet strike. -This -is where the nuc1ear­
sphere. They also can be scaled to large pumped X-ray laser comes in. This 
powers and operated at high efficiencies. • weapon appears to be advancing techni­
But for now, they exist only. in early- cally but losing ground politically. -
stage laboratory models. Because the The idea sounds simple: Explode a 
free-electron laser's accelerator requires nuclear bomb in a small ~her ringed 
a jumbo power source, it is a better bet with rods and pointed at a target. When 
for basing on the ground. the explosion's radiant energy hits the 

Prodigious electrical requirements • rods, it produces a pulse of highly lethal 
are likely t.o keep the excimer earth- X-rays, spraying them out in the instant 
bound as well. The excimer does not re- before the device vaporizes. 
quire a particle accelerator, but it does Snags exist, however. FNen though 
use a lot of power in producing an work on the secret devices at Lawrence 
ultraviolet beam from rare gases. Livemore has been moving quickly, sci-

Ground-basing is not n~ssarily a entists still have to invent more efficient 
woe. It makes the complex devices "third generation" nuclear devices that 
simpler to tinker with, easier to defend. will convert more of their energy into X-
and, as Dr. Marquet likes to point out, rays instead -of explosions. Researchers 
"You could plug them into Hoover Dam, will also have to control and aim the 
turn off the lights when the war starts, pulses to hit quick-moving targets. 
and deliver all the electricity into the de- X-ray lasers, too, have put the 
vices." Which you may have to do: By Reagan administration in the uncomfort-
one estimate, powering ·enough of these able position of pursuing a weapon 
lasers to hit 2,000 targets may gobble up driven by a nuclear bomb (albeit theo-
as much energy in a few minutes as New retically a small one) to help make nu-
York City uses in several hours. clear weapons "obsolete." In theory, 

One scheme calls for placing the la- hundreds of such lasers could be 
sers on mountaintops and firing them orbited. But SDI officials now go to 
high into . space, where their beams great pains to say that will not be done. 
bounce off huge relay mirrors and then The pop-up scheme involves putting 

Livermore scientists are not ready to 
concede lasers cannot be made bright 
enough to eat part way into the atmo­
sphere. "It doesn't violate any laws of 
physics to do so," says George Miller, 
Livermore's deputy associate director 
for miclear design. . 

But X-ray lasers are considered more 
likely for post-boost duty, when the mis­
sile -is just beginning to cast off its war­
hea_ds and-is still somewhat.easy to find. 
In addition, the X-ray lasers could be 

- usul during the midcourse phase, when 
• the warheads and swarms of decoys are 

floating through space. However, be­
cause the X-ray laser is basically a one­
shot device, some critics think it will be 
able to wipe out only a limited number of 
decoys and warheads. 

The chief concern, however, seems to 
be that detonating a series of nuclear 
bombs in space might damage Ameri­
ca's own battle stations and satellites. 
This point bothers even many in the SDI 
community. _ 

"I don't find it to be a credible weap­
ons system, even if it does work," says 
Stephen Rockwood, head of SDI work at 
the Los Alamos National Laboratory in 
New Mexico. 

X-ray-laser proponents say they be­
lieve battle stations could be hardened 
against the effects of nuclear explosions. 
They also say the device holds such po­
tential, either as a defensive weapon or 
one to take out Soviet satellites, that the 
US can't afford to give up studying it. 

off smaller aiming mirrors in lower X-ray lasers atop missiles safely stored 
orbits. Or the beams might simply be beneath the sea on submarines or on The particle beam - a stream of 
bounced off of "catch and transmit" land-based launchers and lofting them atomic particles or atoms - is the Ar-
mirrors in low-earth orbit. Either' wa ' into space at the first sign of a Soviet • STAR WARS ••• Pg. 4-F ________ ._,_......, ___ ....., _______ 3-F __________________ __. 
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Army working on new rifle to make soldiers better shots 
By BRUCE BAILEY 

A "next generation" rifle is bein~ 
developed by the Army at its research 
center in Morris County to increase the 
odds of a soldier under stress hitting a 
target by 100 percent. 

Almost a science-fiction weapon 
the Army hopes the new Advanced 
Combat Rifle (ACR) will be on line in 
the early 1990s to replace the Ml6 se­
ries rifle that has been the basic weap­
on of American soldiers tor the last 20 
years. 

Specifications and designs for the 
•ACR, which will be characterized by its 
shotgun effect, is the property of the 
Army Research and Development 
Center in Rockaway Township, while 
prototypes for the new weapon are 

STAR WARS ... from Pg. 3-F 

nold Schwarzenegger of directed-<mergy 
weapons: It comes in a mrge package 
and packs a potent punch. The beam 

I penetrates a missile's skin and sizzle the 
. h1sides, unlike most lasers, which de-

I 
posit their energy on the surface. 

This means particle beams could dis­
able a target quickly. It also means they 
would be tgugh for Soviet scientists to 
foil. either hr shielding the missile or 

• ~ spinning ·it. The particle beam's pene­
d trating character, however, has its 
i drawbacks: Because the beam immobi-

1 
lizes the internal electrorµcs, it might 
take some time to verify that a target 

• had been destn>yed or disabled. Thus a 

I

"' particle-beam weapon may continue to 
fire at a target long after it had actually 
been "killed." In the meantime, other 
warheads zip past. 

The most likely candidate for a mis­
sile-zapper would be a neutral-particle • 
lx'J.In, which, because it can't penetrate 
the atmosphere, would have to be 
parked in space. The particle beam's 
bulk is not endearing. Scientists figure a 
neutral-beam battle station might be 80 
feet long and weigh 50 to 100 tons (the 
shuttle carries 33 tons). Up to 100 may 
be required. "The problem for particle 
beams is one of packaging and engineer­
ing," says Dr. Rockwood. "They will 
have to be compact, lightweight, and 
fully remote controlled." 

Blunted by Earth's atmosphere, neu­
tral particle beams would be of little use 
for boost-phase kills. But they look more 
suitable for post-boost and midcourse 
phases. 

; One type of charged-particle ~ -
§ the electron beam - can operate m the 
g atmosphere. Indeed, it has to: Its inter· 
il acti"n with the surrounding atmosphere 

being manufactured privately. 
. In 1982, the Army awarded con­

tracts to the AAI Corp .. of Baltimore 
and Heckler & Koch Inc. of West Ger­
many to move ahead with prototypes of 
the rifle, which the government wants 
to field test next fall. 

"While we coordinate all the work 
on the ACR, the Army also would like 
to see more private manufacturers 
enter into the development of proto­
types so that the best assault weapon 
possible will result," said Vernon 
Shisler, project officer in the JoJnt 
Services Small Arms Program office 
(JSSAP) at Picatinny Arsenal. 

Shisler and Army Capt. Rudy 
.Schatke, a liaison ottlcer for the 
project, said the Army's present Ml6A2 
rifle is an excellent weapon. but that 

-

under the stress of combat the soldil'r 
firing it has a low probability of hitting 
a target, particularly a moving target, 
while quickly exhausting ammunition. 

"The Army felt the answer was to 
develop a weapon that is easy to point 
and at the same time increase the prob­
ability of hitting the target when aim­
ing errors are large," Schatke said. 

"Under ideal conditions a soldier 
would like the luxury of having time to 
properly aim bis weapon and consider 
all factors," Schatke said; "but in com­
bat this opportunity is rare. On the rifle 
range you aim and shoot. In combat 
you point and shoot." 

NEW RIFLE ... Pg. 6-F 

helps hold it together. If shot in space, search program at· Livermore. "We ·re 
the beam would almost immediately dis- _ still working on the basic physics." 
perse as its electrons repelled each other. If and when scientists work out the 
Even if the electrons remained in a nar- physics, they'll also have to be mindful 
row stream, it would be bent uncontrol- of the cost. "For terminal defense, if we 
lably by Earth's magnetic field (neutral can't keep the costs down to $100 (mil-
beams are immune to such mischief). lion] to $200 million a copy, it won't be 
Thus, the electron beam is being looked worth looking at," says Dr. Barletta. 
at for ~se_ on the ground to _zap ~heads _ _ _ Beyond this, star:wars officials are 
droppmg from space. Th~ l~ea would~ exploring-even more exotic _concepts to 
U? u~ them to defend ships or US nus- thwart missiles, though most of these 
sile silos and command posts, . . ideas are not much more than theories 

The perfect weapon? Not qmte, As now. Two examples: -gamma-ray lasers 
yet, researchers have only been able to and "plasrnoids." 
control the beams over very short dis- Like the X-ray laser, gamma-ray la-
. tances in the atmosphere. One possible sers would be pumped by a nuclear 
solution: .Use a laser to "tunnel" a path bomb. Because gamma rays are more le­
for the particle beam through the air. thal than X-rays, one SDI booster says 
Scientists at Sandia National Labora- such a device would be the "ultimate di· 
tory have tested this technique in a spe- rected-energy weapon." Plasmoids are 
cial gas-filled chamber. For now, how- clouds of energized atomic nuclei and 
ever, the trick looks more like a coup for electrons that sdentists would like to 
science than anything to make the Sovi- hurl at warheads. But first they will 
ets nervous: The gas used in the tests have to find a way to make the cloud 
doesn't exist in Earth's atmosphere. stick together in space. 

At Livermore, meanwhile, research- Given the work to be done, it's per· 
ers are enthusiastic about work they are - haps not surprising that beam weapons 
doing with the Advanced Test Accelera- in general are not envisioned as part of a 
tor, a device nearly the length of a foot- first-generation defense. Their first role 
ball field bunkered in the flaxen hills would probabls, be a supporting one -
east of San Francisco. With something doing such things as helping discrimi­
greater than the sound of cracking hel- nate decoys from warheads. 
mets, it propels pulses of electrons up to Even if beam weapons can be made 
50 million electron-volts of energy - in to shoot down missiles, they. along with 
effect creating synthetic lightning. kinetic-energy weapons. will have to be 

When technicians fire the beam into knit together in a reliable system. which 
the air for the first time within the next means some way to point and aim them 
several months, they.'re hoping to keep it and manage the battle itself. Most ex­
controlled for some 75 feet - something perts agree that developing technologies 
that would be a leap forward but would to run the battle will be far harder than 
still fall shy of the several miles that will developing the weapons. 
be needed for a weapon. "You're talking 
about a long row to hoe," says physicist Third of six articles. 
William Barletta. head of the beam re-
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SDI 
The Hidden Opportunity 

DR _- .JOSEPH D. DOl 'GL.\SS . JR . 
DR . SA\1l:EL T . COHE:-.. 

Prc:-iJcn: Rca~an·, S1ra1egil· Defen.,c -lni­
tiati\t: 1SD11 ,s an atlempt 11, heak out of 

th.- mutu:.il a .... un·J de~tru.:-11on t\1ADI lo~ic- that ha., domm:11ed L'S 
.. ,rJtq:1.: thinl.mf for ffil'TC than tv.L, de,JJL'' Thi:- type l)f thinl.mf may 
ha,c t-.:1.'n a,·,·eptabli: "-hl·n th<' l'nited S1.i1e, rukJ the stratc~i, balance . 
H,,'-' en·r. tile l ·n11t>J Stat<';. n11 kin~<·r ruk, the halan,e. and the rnajl,r 

- _ lim11a11on, i,t' '1..\0 a ... a -whi{k 1:,r 1!U1Jin~ h 1r.:e de\~lnpm<·n_t h;vc 
7-t',o!Tlt' m,reJ,1n~ly dcJr. Ac.:-mGmfl~. tm \1Jr,h .:~. 1%3. thi:e Pre .. --

ident pr,,p,.,:-cd ;i "ay ol!_t-SDI __ _ 
-_ Nini.. aftd_ t" t' y car, pf SDI rlanning. the pr<'fTam appt'ar, headed -

for trnuhk a ... cl,npc,,. he~'ffl, to CUI di:~ply mh• the SDI l'luJi:c1. In a 
"<'"''-'. thi, .. h11u!J n,,1 tlt' much ol a ,urrn,<· _ The ,.-ast ma.1ori1y ('If the 
Pent.If\'" hureau,ra.:y ha, npr, 1,ed tht' c1,n,·er1 ,m,e it .. iniwduct1on. 
t,e,·au"<' all correctly see the SDI l.'l'!-l l·t1rnin!,! llUl 1>1· .. theu·· bud~e1 ... 
The prll,r leadershir oppt,~e the c,)nl·ept. he,aux- i1 repre~ent~ a netation 
Clf thi:ir 3!,sured dt'~truction pohc,e~. And. the rre~nt leadership t-ie­
neath the J>-re;1Jcni-ha., ~hon-chang.ed 1he concept b~ couchin~ their !>up-

::._ 

The co-authors 
have ex1ensive 
background in 

military 
technology. Or. -
Douglass is • 

_ former deputy 
director ol - ­
DARPA's 
tactical 

technology 
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pun mainly in wcll-in1en11oned but i:urrcn1ly 
unattainable ob~clive!>. Fur Cllamplc:. SDI will 
mat..c nuclear mis!.ilcs ,>h'l>lcle anJ SDI v. ill 
pro1cct the popul.11i11n. Conircss. to its creJi1. 
is righ1fully sl.ep11,.al. 

Hov. SDI ,hould be jud~ed. depends on its 
role. Unfonunatc:ly. ib ··rote·· ha!> no1 yet been 
adequately defined in opera11onally mcanin~ful 
or stra1egii: tenni.. Thi:- prohlem is Cl!.a~·erbaled 
in the ,urrcnt de,·clnpmen1 pnx:css bc:i:ausc SDI 
is being de\·c:lopc:d and evaluated mainly as 
defc:n~ a~ains1 ballis1ii: millsiles and as defense 
in isolation. 

Bui 1he operation of SDI depends on the 
,lper.a1ion of other elements of the strategic 
forces. All the forces need 10 operate h>gcther 
as pan of an integrate_d strategy. Thii, brings up 
what may be the most central pan of the 
problem~ L'S nuclear war strategy. SDI needs _ 
Ill fit into the strategy. Accordingly. and 
prai:tically by definition. lh~ L'S str:11ei-y need!. 
10 be redefined. The reason is obvioui.. The 
curren1 slrategy does not allo"' for Jefem,e. It 
I!, an oifen!>C-onh straten lhat wai, devel,,pc:d 
under.a policy ol mu1uai",·ulnerabili1y. 1ha1 is. 
oi defenseles:-nei,s. 

-SDl"S ROLE 

The ci,_~e~ce o~ !>UCC~~sf~I !,;r~•e.~y i~ In _def~i1. -_ 
1he enem\· w11hou1 war. as annent Chme~ 

military phil~sopher_ Sun Tiu counseled_ · 
centuries ago. 0ne·s _strategy should se~t.. to 
defeat 1hc enemy·s strategy. 

The dominant L'S nudear goal is to prevenr 
or dercr war. To do rhis. it ii, es~cnlial to 
undersrand the Sovie! s1ra1eg} in going 10 war­
and to defea1 lhar strategy. The issue is not 
retaliation or assured dci.truct1on. The issue is 
what is the So\·iet strateu· and bow do we 
defeat it. This is most imponant no~ because 
-for the first time. we face the- possibility of 

_ dcfcaiing So,·icr strategy without ncedlci,sly 
resoning to such _anifacts as ·mutual -
annihilation. 

So,'ict strategy for war calls for rhe 
executi-on of a surprise first suikc. The So\·ie1 
\icw of firs1 strike is one in which 1he enemy. 
the t:nited Slates. i!> caught unaw.are. Their 
objective i!> to destroy the majorily of our . 
forcei, before we can successfully mount an 
organized- and_powerful countcri,trike. Aside 
from re!.ponding to a perceived US first strike. 
a mm.I unlikely event. it is extremely Joubtful­
thal they would init~te a nuclear- allack unless 
they believed they had.an Clllremdy good 
cha.nee of executing a successful surprilll! first 
i.trike. This-is not only nudear common i.ense; 
thi!. is Soviet strategy. 

To deny the So\ict~ confidence in being able 
10 achieve a first !>trike ·capability would ~ a 
highly signitkant c-omribution to deterrcn'-·c. So -
much so that it proha~ly !>hould be regarded as 
the si11e quu 111111 of lJS dctcrrcnl strJtciy. It 

1o1.ould he nKc 111 he ahk· 111 nJc ,1ut J Sm 1c1 
atlJd. and rc,pond al our lc1,urc in th,: 
al'rcrmath H, "" c, ,.:r. S11vu:1 ,1ratcg~ JnJ 
carahil111,.:, ha,c mad,: ,ui:h a rc,r,1n,l\1.' 
,1ral'-'!!Y unrcJh,111.· anJ 11npo"1hl,.:. unk,, one 
1, ad\lx:aung d,.: L.tdo i:ap11ula1111n 
A.:cnrJinfl~. the mrn1mum I hut m,"r 
imponan11 tS rc-4urrcmcn1 " for.• hrghl) 
effci:11w SDI optim1lcd t1r,1 10 cn,urc 1hc 
ahrlll\ of the tn11c-J Stale, lo launi:h a 
dcli~rale. orfanrLeJ. pt 11,1, crfu I i:oun1er,1ril..e 
while under allad, or. m1lre precr:-el~. al !he 
heginning of 1hc SO\ ic1 tiN ,mt..c. 

Fun her. in 1hi!> wn1c,1. 1he nccJ 111 i:o_n,ukr 
all defenst\e mca!>urcs i11 JdJi1ion 1,1 hall ii.tic . 
mis:-ile defen,e!> duririg 1he SDI de\el1lpmen1 
and c, alua11on pro,e:-, hci:ome, increa:-rngly 
dear. Even an el!.trcmcl\ effective SDI again!>! 
ballistic mii.i.ile~ will n~I suffice by ibdf 1f the 
So\"iet -first s1rike can be achie\ ed b~ other 
me1hods-for example. cruii,e mis!>iles or 
bombers. Similar!~. implicil in 1he need .for 
SDI is the need for greatly imprmed L·s 
internal securily capabili1ies to guard againsl 
i,abotagc. 

SECONDARY ROLES 

There are IW0 secondan roles for SDI: help 
prc!>en·e t:S residual {orces.or stratc!gic 

rci,crves.-cha1.is. those not Jesig~d and 
- de\'eloped·10 be the initial L'S counterau~ck 
-response. and lielp Ii mil clam age. to the l:nited -
States in the even1 of war. The emphasis is on 

- 1he WQrd ""help" oecause ·SDI can contribute 10 
bo1h-objectivts. preserve residuals and limit 
damage. but in both cases. the major . 
contrihu1ion--cenainly in 1he near- and m1d-
1erm-has 10 come from 01her means. 
specitkally. from lhe man_ner in which lhe 
offensive reserves are designed and from other 
defensive measures. 

The problem with the US offensive 
"reserves." is thal most were not devdoped as 
reserves. as that tenn is tradirionally used. and 
did nm foresee the manner in which the So\'iet 
threat would develop. This Is ob\'ious in 1he 

• case of the land-based forces and less Ob\'ious. 
but also true. of the sea.:._based force. Reserves 
do not suddenly become .reserves simply­
because someone such as the Secretary of 
Defense decides some elements of 1he force arc 
now ··re.!>t'n·cs.''-Resen·es have to be designed 
a<; reserves from the ground up. Filled site. 
vulnerable missiles dependent on electric power 
1ha1 may di!>appe.ar after a day or a wee~. 
submarines wi1h communicarions likely 10 
rapid!} disappear. and bombers dernid of 
co,·en recovery bases do no1 cons111u1e : 
cffec1ivc reserves. It makes linle seni,e. a 
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In Defense Of SDI 
GEORGE F C'HAPLINE 

While the President 's speech in 
March. 1983. was a surpri!'le. 
the reaction to it was not. The 

inteJJectuaJ communitv. did not take lightly a non-intellectual 
intruding into one o{ their sacred domains-namely. ba~ic 
strategic doctrine. 

The scientific branch of the intellectual establishment wa~ 
quick to respond. The Union of Concerned Scientists pointed 
out that .. no reputable scientist" supponed the President's 
position. One man said the president's proposals would 
destroy the ann·s control process . Two others said it wouldn't 
work and another said the president made his speech at a 
panicularly inauspicious time. 

Since J long ago gave up dreams of becoming a respect­
able scientist. it does me no _hann to confess that I am 
intrigued with the president"s proposals. and I_ am unim­
pressed with the arguments of the critics. panicul~~Jy _tho~e 
critics who claim that a defens..e against ballistic m1ss1les 1s 
_!lot·technologic-aHy fe~sible. _ · _ -=- -

-History teaches us-that·when it ~omes to pred1~11~g the 
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priori. to look for defensive -forces to eliminate 
obvious offensive vulnerabilities that can be 
corrected more cheaply and dependably in other 
ways . 

Similar problems are even more e\'ident in 
·the ,ase of limiting damage to the L'nired 
States in the event of war. SDI ran and would 
contribute. but the major tasks lie elsewhere. 

• As the situation currently exists. in the e,·ent of 
a So,:icl nuclear allack. there would be lens of 
million!. of casualties . And most of-them \1,ould 

• be collateral ca!>ualtics-thar is. casualties that 
are the indirect eff~cts ol auacks on other 

• targeis .-Tne 11!.0St ob,·ious way 10 save Jive!. 
c-'heaply is through a well thought-out. • 
reasonable civil defense and- recovery program.-· 
one that is based O!l a careful analysis of Soviet 
strategy. Tile concept of building an ~DI to 
.. protect the population." without recognizing 
and acting on the fact that the major 

· contribution has to come froin other measures. 
. simply docs not make strategic sense. 

THE SDI OPPORTUNITY 

S Dlhas been touted as the way to make 
nuclear weapons obsolete. To bener 

.. sell" SDI. it has been proclaimed that SDI 
reduces our need for offense,-that in SDI. 
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Gfllrgt f. ChapliM, an X-ra, laHr npu1 •ho 
"'·orks at La"'nnn Lh·umort National 

Laborator). didn't tab ~riousr, lht idu thal 
•·X-ra, la~rs might ha,r militar~ application" 

until Prtsidtnt Rea~an proposNI an SDI 
pr~ram. 

offense is being traded for defense. and so 
forth. It is important not-to Jcr long-term_ 
political goals interfere with current. near-term 
and foreseeable future realities or to let catch 
phrases interfere with intelligent national 
security planning . 

The basis of SDI as put forth by the · 
president in March of 1983 is the belief that the 
VS strategy and PQlicy-the mutual assured 
destruction, mutual assured vulnerability. 
offensive retaliation onl:i,. and so forth-is no 

- longer valid and needs to be rc\·amped . • 
This is the-essence and opportunity of SDI. 

It is a mechanism for challenging die waf 
business is being done. or not ·being done. by 
all 1ho5.e elements that should contribute as a • 
team 10 US national security-beginning with 
strategy and including offensive forces. internal 
security. civil defense. and active defrnses 
against planes as well as missiles. All these 
clements need 10 be reassessed and placed in an 
integrated context in the process of bringing in 
SDI. 

This is necessary if the president's objectives· 
are 10 be achieved . This also may be an 
effective way to convince Congress and the 
public that SDI is not :;ust another flight of 
fancy. • D 
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technological. future the ex pens are often wrong . It is a 
curious fact thar ideas for new technologies often meet with 
extreme hostility from the expens . For example. the Wright 
brothers had to build the engine for their first airplane them­
selves because no engine manufacturer wanted to expose 
himself to the ridicule of being involved in a project expens 
had declared impossible. 

Indeed. in the 191h century ii was widely 
belie\'ed in academic circles that manned flight 
,..-as impossible. Theodore ,·on Karman 
mentions in his history of aerodynamics that 
the famou!I Helmholtz once failed a student 
becau~ he ,u .. unahle in the cours.e of an 
examination to prove that human flight would 
never be poi.sible . 

One would think that physics professors in 
the :!0th centur)' would be less dogmatic and 
more aware of the -follies of trying to predict 
the technolotical future . Unfonunately this -
doc!> not seem to be the ca!".e . 

Ir. 1937. a well-known theoreti~·al physicist 
published. a theorem that stated an absolute 
upper bound to the energy v,hich a cyclotron 
could produce. ln the-preprint it was claimed 
that. · as a consequence of relati,·istic effects and 
practical li~itations of radio frequency 
, ·oltages. it would be impossible to produce 
protons with enel"$ies greater than 5.5 Mev 
(million dectron-voltsl. However. after the 
preprint ~ppearcd.- the· authors received a call 

-from Berkeley pointing out· somethfog must be 
wrong with their argume_nts because a cyclotron 
in Berkeley already hacl produced 8-Mev 
protrons. The phone call resulted in the authors 
adding a footnote. raising. the absolute upper 
limit to 12-Mev. They let stand the remarkable 
admonition that .. ... it !>eems useless to build 
cyclotrons of larger proportions than the 
existing o~s. •• The cyclotron builders in 
Berkeley. including at this time one Robcn R. 
Wilson. apparently did not let this advice deter 
them becaui,c they went on to build in the next 
year a 60-inch cyclotron w_hich spit out 16-MeY 
deuterons . -

In 1939. E. 0. Lawrence announced plans 
for a 100-Mev cyclotron. In arguing the case 
for this cyclotl'OJl before the Roctefeller 
Foundation, Lawrence claimed that such a 
machine could produce the mesotrons of 
Yukawa, and thereby unlock the secrets of the 
nuclear force. The 184-inch cyclotron was, 
with the hiatus of World Wu II, finished in 
1946 and-produced 400-Mev a-particles. In 
1947 a !>earch for ir-mesons ,was begun. and in 
1948 anificial production of -n-mesons finally 
was demonstrated. Thus began the enterprise of 
doing elementary particle physics with large 
accelerators that has its culmination at Fennil­
National Accelerator Laboratory. 

This story illustrates that even brilliant 
• physicists can be wrong when they say 
something can·1 be done. Unabashed. thoueh. 

Professor Hans Bethe still seems anxious to 
share his views of wha1 can't be done. 
Together with three other profe.-.sors. he 
recently assured the readefS of Scirntific 
Amuican that a defense against ballistic 
missiles is a technological mirage . 

I disagree . • 
Actually. I do agree v,ith those authors on 

one basic point. Unlike pre,·ious technological 
challenges. like the airplane or the hydrogen­
bomb. one is not just trying to defeat nature. ~ 
to speak. but a detennined and possibly cle,·er 
human adversary. Consequently. I agree that a 
flexible offense is probably always superior to 
any fixed defense.· But I strongly disagree with 

. -Professor Bethe and his colleagues-about their 
contention that a defense against ballistic 
missiles could ne,·er work weJl enough to make 
!,Orne contribution to o_ur national securi_ty. 

There are two b"aste issues involved here: 
_technological feasibility ~ -a ballistic nii~ile 
defense and v.·hether such a defense sysrem 
would contribute to 'l_ational security . _ 

TECHNOLOGICAL FEASIBILITY 

T~;re are -really two questions of interest . 
First. is it possible to build a defense 

against the offensive ballistic missiles already 
deployed? Second. w1iat could the offense do 
to defeat such a defensive svstem'? The answer 
10 the first question is quite 

0

imponant in itself -
- becau!>C of the large proponion of Soviet 

ballistic missiles used as first-strike weapons. 
Wi!h technologies already invented and 

_under development. one could build a defense 
agai11st existing balliitic missiles that ~-oul<! be 
a1 least 99.9 percent effective. The key 
technologies. that make this possible are the -
nuclear explosive-pum~d X-ray laser. high­
power XcCI or free-electron lase~. laser-guided 

·projectiles and electron beams . and 
supercomputers on a wafer. 

The first two technologies provide the ability 
to project large amounts of energy O\'er long 
distances at the speed of light. When people 
say traditional defensive systems are not very 
effective, keep in mind that traditional 
defensive systems use projectiles not moving 

DEFENSE.~.Pg. 5-SR 
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much faster than the objects bein~ shoe at . COUNTERMEASURES 
PrCljectilcs mo~·inJ at the speed of liE,ht arc 
movin~ 40.000 time~ faster than the spttd of 
balhsttc missile, Of course . thctt is tht wc11-
knov,n prot-lcm of providini a line of sir.ht to 
lhe target . Wuh rhc possible uccpuon of 
puring nuclear-pumped X-ray lasers into Earth 
orbit. lhc current limitations on puttini larE,c 
amounts of mass into orbit prClbabl)· means lhat 
defensive systems must be deployed on the 
ground. 

This presents ccnain problems if one wants 
10 attack ballistic missiles during their boost 
phase. Contrary· to what some critic.s sugr.cst. 
lhough. lherc is no insurmountable time 
problem in doing this. With a JO-r. acceleration 
rock.ct. one could reach the required line-of­
sight altitude. approximatel) 500 kilometers in 
a_bout 100 seconds . This leaves about three 
minutes before the current r.eneration of 
ballistic missiles begin to unload lhcir re-entry 
vehicles. This should be plenty of -time to -
respond; if the Soviets simultaneously launched 
J.OCIO missiles. one should respond instant-I,·. If 
the attack v.ere spread out. the warning time is 
corresponding!~ increased. white·1he missiles 
launched initially could tie attacked either in 
inidcourse or over the LIS. 

The general scheme for a strategic defense is 
to proi,ide a firsr line of-defense ·with nuclear­
pumped X-ray lasers eithet popped up from 
wbmarines. or placed in high eanh orbits. a 
!>Ccond line of ciefense h): hi!!h•po"'er. grounl 
ba<-ed la~rs. perhaps boun'-·ing their beams off 
mirror~ pop""J)ed up-into orbicand a third line of 
defense b) X-ray lasen. shooting downward and 
rod.et- or electromagnetically launchel 

_ projecule!t shooring upward. 
The operation of a ~trategic defense system 

ob,.·iously will require enormous data­
processing capabilit ies. Fonunatcly. 
extrapolation of current 1echnolog.1cal trends 
<,,ugge..is that rhe needed capabilities ~ ill be 
v.-eU in hand b) the end of the cenlUT) . A 
company in l.srael already makes a machine 
that can scan a printed circuit board in a 

·micr~cond and. using an1ficial intelligence 
technique:.. spot any defect~. In addition 
.,,RCcial-purpose . pattern-recognition C'.\.10S 
computers for r<>!_)otics applications are already 

- on the-drawin[? board . The computer.. capable 
of 10" VAX-equivalent operations per second. 
Pancm recognition computers. two order; of 
magnitude faster. on a wafer using bipolar 
logic are JU'-t around the comer. 

C~tics may point to the failure of Trilogy. 
However. new techniques such as la~r 

.pantography have appeared that promise to 
overcome the difficulties Trilogy faced . By the 
end of the century. we comfonably can expect 
v.-afer-sized. ti fth-gencration supercomputers. 
capable of directing an attack -againsr hundreds 
of thousands of warheads and decoys. to be 
available. 

-5-SR 

Bethe and Richard Garwin claim that a 
,trate~ic dcfcnsc is unwml..ahlc ~cau,c 

there arc ,1mple thing, 1hc olh:n,e l·an do h• 

defca1 the Jekn-.c . Th,, ma) he ,n. hut n111hmg 
Berhe and GJN m have ,u~l!e,tcd 111, into th 1, 
category . The countcrmca,ure m,"1 often 
mcnt1c,ncd is fa,1-bum h1w1,tcf\ There 1, hlllc 
douht that on the time ~ale that a dclcm,1\·e 
sy,tem could hi: hu1II that the ,·urrcnt rod.:ct 
boosters whirh bum out well above the 
atml),phere could be replaced wnh boosters that 
bum uut at :nuch lower altitudes. However. 
bccau~ of at(Tl{h,pheric drag neither re-cntl) 
vehicles nor decoys could be deployed below 
an altitude of 100 kilometers. 

Bel·ausc the buses carrying the re-cntl)· 
vehicles and decoys are \'ulnerable to attack. 
this mode of operation does not prevent one 

- fr<~m demo) ini the re..:entry \'ehicle!ii before 
they and their decoys are !>eparated . In fact. the 
paylc,ad may be nen more vulnerable ro attack 
in the case of a fast -bum booster srnce a bus 
tra\'eling at high speed through the upper 
atmm,phe·re has a unique: l,;\' signature . 
Be.:ause the _ time a\'ailable for attacking the 
buses is relati\'ely shon lapproximately 100 
!>CCOnds I. the payload of a fasr-bum booster 
would-be most easily attacked from orbit. 

• ·However. a pop-up sy·,;tem usin[? a high 
- aCl"Cleration nxl-.et also ma\' be useiul undeI - . - - - -

some cm:umstances . 
Another countennea,;u,e· often cited is rhe 

- QSC of foil!> or -aerosols 10 -protect the re-entrv -
,chicle again~t°)(: ray laser at~ck. _ • 
l:nfonunarc:I\· for the offense. the wei.,ht of 
such a shield would ~ prohib1tiw if the 
direction of the incoming laser heam is 
unknown . Because an intense X-ra,· heam can 
ionize atoms in its path the propag;tion of an 
X-ray laser heam is fundamentall) limited onlv 
by Compt~,n scattering . Hepcc. ii ~\)Uld tal..e • 
10 t,ms of mass t,1 provide a -hr C1c1mpton -
,;hiekl . fa·en ii the X-ra\' la~r ~am "ere not 
hnght c:m,ugh 10 penetr~te the: shield. ·one has a 
!iCcnario in ~-hi~·h a sizahle c:xp!,,si~,n goc:. t)ff -

next to the re-entf\· , chicle . At •~ \'Crv least 
thi-. might deflect the warhcad off cour"se . 

A more: dC:\'Cr ~ountermc:asure has ~en 
s~ggcstcJ hy SiJney-Drc:11. He propt,sed ~ettin~ 
off nuclear nplo-.ions in the -atmt.1sphcnf to 
pu~ pan of the atmosphere: mto the-fine: of 
sight ,,f an X-ray laser hcam. Although this 
might ~ of -.on1e eftil·acy ag;sin:-t p,1p-up X-ra~ 
lasers. it is not useful against orbitall~ hased X­
ray lasers. 
- Time deb\'s hct~c:en the: laun.:hei. of 
offen,ivc: mi~,il._,,. pr,l\'iJc another -oossihlc 
coun1ermea,ure . . Thc cost cffcc:ti,·enes~ of 
nudear-pumP'-·J X-r.ay lasers is largely Jue to 
their ahility to attack many targets JI once: . One 
c:,-.ulJ deny thl• Jc:knsc this· ad, :sntagc hy 
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US Military Space Policy In 21 JO 
BARRY R. SCHNEIDER 

Wat jf it really worki,? What if Ronald Reaian • s vision of a fully 
defended llnited States becomes possible t,y the year 21 Hr 
What are the stralegic implicalions of a full~· def ended L'S homl'­

land? Well. v.·e still need such a larie bomber and mii,silc force·! Will 
nuclear weapons become obsolete? Will the world be safer or more 
dani!erous for tho~ who do not li\'e in the hea\'il)~ defended zones? 

-Whal dC\ we gain and whac did we give up 10 secure our defeni,1ve 
shield~ 

These are imponant questions bein~ asked Coday abouc Presidenl 
Reagan ·s Scrategic Defense lniciati\'C <SDl1 program. dubbed by critics 
and the presi. ai. ··Siar Wars:· _ 

Firs!. if future technical: political and budgetar) obstacles do not -­
blocl the SDI program. what will a fully mature strategic defense 
architecture look like in 21 IO? 

- As present!~ en\'isioned. the defense will set up at various points 
along .the path an enemy ballistic missile would take en route to a 
1ariel in the US. The first three lines of defeme will be in space in 
the boost phase. post-bc?ost pha~e. and mid-course phase of_missile"s 
flight path. The founh and final defense would engage the enemy 
force as the re-entry vehicles bearing nuclear warheadi, began to de­
scend toward the target lhrough the 
earth"s _atmosphere . PO_LIGY ... Pg. 7-SR 

B.arr~ R. -SChnrider is 
a senior defense 

-
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spacing out in time the launches. However. the 
price an attacker would pay for this is the loss 
of surprise and fewer targets for-the defense to -
deal with at any 1iven time. This would be a 
disaster for the offense if the defense had 
~ufficient reserve capabilities. 

What about the issue of decoys? It is true i1 
...-ould be difficult to deal with thousands of 
tecoys. However. it is not physically possible 
o begin deploying lightweiJ~t decoys at a 
;ufficientlv low altitude such that the vehicle 
leploying. the decoys is not vulnerable t~ 
,ttack. Thus. by attacking the ¥Chicles carrying 
tle decoys 10 the top of t~e atmosphere. one 
ould reduce the number of.decoys 
ubstantially and the"i'eby perhaps ma.Jee it 
:asiblc to attack nuclear warheads in 
1idcoursc . Even if this does not prove feasible. 
is possible 10 distinguish lightweight decoys 

om warheads when they re-enter 1he 
.mosphcre. In fact. there is approximately a 
)-second window where the _warheads would 
~ clearly distinguished from decoys yet 
1lnerable to attack from space-based weapons. 
:ii.seconds may seem to be a shon time. • 
it-for the kind of technolo[!ies we arc 
visioning-JO seconds is as good as a 
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century . This 10-loCCOnd window IS very 
imponant becau!IC II permits defense of cities. 

The critics of <.tratciic defen~e. and even 
some bcaurocrats m the Reagan administra11on. 
often have in~inuated that it is not po,s1ble to 
defend cities. but onl) missile siloi. . However. 
che so-called terminal defenses for missile siloi. 
almoq cenamly would be U)Cful onl)' if the 
anack were previously chinned out. either 
initially or in midcourse. In any case. the 
marginal benefits of terminal defem,e probably 
are cancelled by havme, the warheadi. aimed at 
a panicular place. Many seem to prefer 
defending missiles rather than people. but I 
believe either an rmirf' nation can be defended 
against nuclear attack or nothing can Le 
defended. 

Ahhough the existence of an effective 
countermea~ure to a straregic defense 

sysrem cannot be ruled our. no one has yet _ 
demonstrated that the pre'i.roent"s ori!!inal 
proprn,al lo make· ballistic missiles ""impotent 
and obsolete .. is out of reach . In panicular. a 
strategic defense system utilizing both_ orbitally 
based and pop-up X-ray lasers as a first line of 
defeni.e seems hard 10 beat. 

Would a defense against ballistic missiles 
really contribute to national security? A number 
of people have questioned whether a defense_ 
against ballistic missiles_-should be built C\'en if 
•i1 S:hould_ prove technologically feasible~ _ 
Whe_1her Of nor these arguments are· correct, it 
is interesting that--Jhe So,·iet--U!!_ion· has--

_admitted publicly that the Strategic Defense 
initiative induced them to resume aJl!lS control 
negotiations. Therefore. it seems to me that the 
possibilit) of pro\'iding a strategic defense 
already has pro\'ed to be of-political value. 

As to whether it is desirable to replace the 
current s.1rategy of mutual assured destruc,tion 
\\ ith a new strategy. I agree that one can have 
legitimate doubts as to whether a successful 
stratciy should be replaced with an untried 
strategy . On the other hand. I can \'isualize 
circum~tances where the current strategy· would 
fail. For example. suppose there was an 
accidental launch. or-a launch that the Soviet 
L'nion or some other count!')· claimed was 
accideni°al7 In the absence of a defense against 
ballii.tic miS!iiles. what sh-ould 1he president-do" 

Another situation in which the pres.er.t 
strategy would fail: an insane political Icade~ 
comes to power and doesn ·, care about staning 
a war in which half the world"s population 
dies. This particular situation is not unknown to 
history. -

A most imponant consideration is the 
meaning of a ci\'ilized society. I am not t~rilled 
with the idea of killing millions of innocent 
people for no better reason than perhaps the 
So\'iet leadership is stubborn or incompetent. It 
se-em~ much bener 10 strike back at the forces 
or weapons that are directly threatening us . A 
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The fo·ur-la~l.'rcJ Jl'fon..._• i.v,1c.-m 10 I-ii: 
Jcpln~tJ h~ the l :s in 1 i IO v. 111 nin,i,1 ,,f 

a mn nf J) lrne1k lill \l'hu:11.', to ram 
oncomini? Sm 1e1 nw,sile,. 21 la,er- or ranide­
bc."a~1 weal?''"' thill Ciln lill v. nh dcaJI) 'fll'eJ­
of-h~hc. d1re.:ted-eneri) l·hart!l'' . or JI c.-b·­
rrom:agnetic rilil ~un, 1ha1 l·an lirl! rn'Jl!l.'tile,. 
thrnuih sp;u:e or 1hc eanh • :- alnw,phl!re al 
vcflX·rcir, well in eitl·I.',, of a hulll!t from a !!Un. 
The~ v.eapon, v. 111 he ,upponl.'J h) hank 
management compulas 10 !!uiJI.' 1hc: lifhl ilnd 
h) numerous "Pal·e-. air- ilnd ~rounJ-ha,eJ 
l>Cnson, for S.-\ TKA bun:eillanct. al·qui,11ion. 
lrad,:in~ anJ kill a,,l.',smenll . 

PART 11 -- MAIN EDITION --

When this --asnudome·· defen..e i, 
completed. each layer of defensive v.capon-. 
lakes its loll on the allad force. thinning it ou1 
and making it ea,ier for the ,ub!>c.-quenl 
defensive layers to stop enemy ··te:iker,·· -
through rhe previous defenses. 

A!>sume an enemy allad b} I0.000 mi1.silc 
~:arheads in .:? 110. Jf each !aver of the 
a;,trodome defen:-.e were 90 percent effe,tive. 
the boost-pha~ first layer v.ould de,truv IJ.000 
~.arfleads. leavini 1.000 for the seronJ° laver of 
defense 10 handle . Po:-1-boost phase hanl/ 
stations in space W\luld then thin the anack 
from 1.000 to 100 --1ealer:-.·-1ha1 would 
challenge mid-cpur,e L'S defenses in -space. 
_Thest' 11_1i<J.course defen~s might be permanent 
space assets-in orbit or pound-~ased -
intercepwrs designed to --pop-up·· into spact 10-_ 
meet the attack. - . • -

If 90 pt'rcen1 effective : the mid-cour..:C 
ckf~~se would reduce the 100 Soviet nudear · 
re-entry vehicles to ju1.1 IO that leak throuch 
and enter the eanh"s atmosphere fallinc to~·ard 
l:S cities or military ta.r~ets below. Th°e mid­
cou_rse defende~ ha!ld the problem over 10 L'S 
1tnninal defenscs-ground-ha~d or air•ba!>ld 
kill ~hide!'. that intercept and delitrO\· nine of 
the remaining 10 re-entry \·chide!>. One enemy · 
v.·arhead v.·,lu)d detonate )Otn_ewhere on the 
continental l'nited States out of a total of 
10.<00 initially laun .. ·hed . 

At 80 pt'rcent efticienq·. 16 enem\· warhead, 
will detonate on US-!>011: al 70 pen:~ ... MJ will. 
:ktonate; al 60 percent. thae will llC ::?.56 
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little-known corollory of the Pershing II 
deployment in Europe l__s that ii gives us the 
capability of insuring 1ha1 the Soviet leadership • 
will not survive a nuclear war. I applaud this. 
but as an adjunct we should also destroy- the 
v.·capons that have been sent to kill us. 

Can we save the world in the last 10 
seconds"! Yes. Not by wishful thinking-but by 
using our inventive capabilities 10 develop the 
meam, of destroying all missiles before they 
reach us . D 

OCTOBER 1985 
leakcr"I: and a1 ~O pcr~·en1 . 625. 

Cle;&rly. -.h.11 Prc~1den1 Rca~an had m minJ 
ll·hen ht launched the Strate~" Dcfen .. e 
ln111a11vc on Mar~h 23. 1983 v.-a\ a 
l·,,mrrchen,l\e defen,e. approal·hing the K0-90 
pc:rl·c:nl l'flktt'n(y le, cl in eal'h nf the tour 
m1cn:ep1 pha,c, . 

COMPETITION OR COOPERATIO~f? 

Gening lo the roinr .. here Jefen\t, can 
a~·h1e\e an XO-YO ~Kent etfectl\enc.-" 

again-.t a full-...,·all' nudl.'ar ml\\1le allad. wou1J 
be much ea~1er if 1he l ·mred Stale\ and So\ie1 
Vni,in coulJ agree to limil and reduce offensi\ e 
fon:e\ while huild1ng up ,1ra1e~il· defen .. e:-. 
While the Snnet ~o\'emmem ,hnv., little 
\'i,ihle indina111m lo cooperate in "uch a 
tran,ilion to a defrnJeJ v.orld. a number of 
factor, are v.urkin~ 111 ru~h them wward "-UCh 
cooperation .. Their o""n llings1anJing defen"i\e 
tradnion ,tH,v., their mrerest in defenses . After 
all. the l'SSR h the unh- countn w11h an 
operalhlnal B\10 '-Y'le~ .The S~vieh ha\e the 
v.ortd·., forem,,~1 air defen~e network and a 
l·i,il Jefen\e pr,,gram· more ad,anced than that 
of the 1: ni1eir State~ . 

01htr rea:-.nn~ why General Secretaf\· \1.ikhail 
Gorbache\' and hi, Poli1huro colleal!ue~ ma, 
op1 for coope~ation v. i1fr an ~ffen\i;e.fimi1e"J 
def1:_nsi\'e lran~ili(!n are the huge cost, imoK"ed 
in tQ·ing- lti keep ul! in offens-e and defense • 
with 1he world" S most produclt\ e economv. that 

--0f the 1."nit~d S1at1:s .-Kremlin leaders-ah,~ may _ 
M'e ('.1lopcrJt11•n as a means-to limn homeland 
damage. a ~oat the~ could accompli~ in 
v,aninil' 11'lda) on_ly by offensive. pre-emp1i\'e 
anad . Soviet leaders also might nentuall) 
realiu the value of i:!efending again,., hghtl~ 
armed third panies \UCh as the Pcople·s 
Rt:put>lil.' of China. France. the l'nited 
Kingd11m. PaL.i,tan. India or Israel. Further. the 
Pnli1hur1• ma,ter:-. ma} choose the path of a 
JdcnJed .. ,,rid tx'l·au,e 1hl!~ fear the 
c11un1crfon:I! capahilit~ of t·s Pc.-a.:ekeeper and 
Tndl'nl II mi"ilc:- . Thl'y mJ~ ort hi restrain 
,1H\.'n,iw force, JnJ huilJ halli,tK ffll~\ilt 
dl'fen..ei. 10 funhl'r pn1ll'1't-S11\ic1 kadehhip 
hunll'rs. C'I a"l'IS. lhl'1r ptllltical and mililaJ) 

- KGR "·hain~ ,,r "·11mmand. a~ v.dl as then: 
,rrJll't!il· nudl'Jr force\ . 

Should thl' S,l\ icts .:nnperatt for th~e or 
- olhl'r rl·~"on~. ii ma~ he pt1i.i.ihk 10 erect tht' 

rnmprl!hl!n,i1·c.- defense.-\ en\ i~ioned by 
Prc,iJ.:nl Reapn whl.'n he sci the goals for 
SDI. 

Thl' S1wil·1, have hl'l'n "·,,n,i,tentl~ in 
oppt"nion h1 the: SDI since.- 11, in,eptfon . Their 
oppt1,i1iun mJ~ be d1·ri_ved fr,1m -1heir judgment 
1ha1 the.- l lSSR l"OulJ n,,1 effe.:ti\ely nimpe1e 
with the.- l'ni1eJ Sl,lll':- in an u0t1rt!a-niud 8\1D 
dcwl,1pmen1 rJ1·e . AnJ. in their p.•int of viev. . 
the~ may be trying hl I.ill the "ch1IJ" before it 
~n,w, into a slratej?k ··mon,-ier:· 
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ther f.a..·1or" thJt m.i) spur So, 1e1 
flelllton rJttk:'r lh;m ,·oopcration with the 
111emp1 JI ii ddem,in: transilion are ii fur 
,~ini: ttk-,r "ar ~terrent capah1ltl) against 
. ni:eJ St.ate, and the foci 1ha1 t.:S Jcfcnl>C!o 
I den) 10 Sovie1 smuegic rocket fon:es 
aNIII) ro ca~ \lUt as:-igned mission!- . In 
. a l.:S 8~1D !ooh1elJ ;ould den, the Soviet 
;if) an) pl;iu,ible f".li.\lhility of vi~tof). as 
detine the tenn . 
101her pan of 1he Sm·iet in(entive and 
emna1ion of t~ SDI undvubtedl) sprin~i. 
the current bitter politi~·al relatwm,hip 

een lhe !>uperpO\,eri. and the ntreme 
l!"lt that permeates each pany' s \'iew of the 
·s mn1ives . Later. as strategic defenl>Cs 
:ne more fonnidahle. Soviet leaderi. mav 
fluenced h~ their perceptioni. of the • 
,e ea,e or difficulty of erectinf strategic 
1ses instead of UpfraJin~ offenses to 
n them. The Kremlin elite also may be 
'd by their per~eption" of the chance for 
ng at a comprehen!oive armi. control 
ment that limib uymmetrical offenses 
tanC\lUsly while permitting the upfradinf 
ry different types of defcm,e, in a manner 
I,'. e4ual ~uri1y. 
e bouom line on ho"' the Soviet 
-nment respondi. to the defensive transition 
1lei.s the Soviets cooperate. at least =-_- -
nail). the Joals _of the SDI may never -be­
realized and ,·inu_ally -leak-proof 
fnme def~nl>Cs m~y remain a gleam in the-
a.ther than a reality . -

"RODOME IMPLICATIONS 

suming. somewhat heroically. the US and 
he Soviet Union possess ,·irtually leak• 
astrodomes by 21 IO. how is US national 

ity chanJcd"? What arc_ the implications of 
tegic world "'here both of-the present 
po"" er.s -arc almost 1nvulnerable to a 
ve nuclear-attack~ 
:arl)·. ~ 1.hc SO\·iet- strategic-dcfense!-
1ve throuJh a ballistic missile defense 
,y on top of their air dtfense ··,,.,alls:· 
t~fenl>C ··cellars_·· and supcrhard silo 
n cellan.:· US missiles and bQ_mbcrs 
much Jess deterrence l~erage .. 
US pruc:ntly is de~nscless against a 

ic missile auack. as is the So\'iei 
-c.xcepl in I.he case of a "·cry light attacl­
~cow. 801h hold the other hostage . 
So\'iet strateJic defenses arc effectively 
the US offensive force~ will not be b 

,·e in tarieting the highest values of the 
no leaders. This mc:ans the US strategy 
limizing pressure on the Kremlin by 
1g counterforce weapons to target 
1ed leadership bunkers. ICBM silos. 
control centers and ICBM silos may be 

ed by the Soviet BMD program. as we~I 
lieep-basinJ and superhardening of 

shelters. 
Ironically. tf US deterrence policy and 

posture fails. the offensive strategy embraced 
by the Reagan administration to prevent war 
may need to be sacrificed on the altar of the 
goal of protecting US ciuzcns . • . 

Crisis stability ,s probabl) more threatened 
during the transition 10 astrodome defenses than 
during the present penod in which no defem,e 
exists at all. The Soviet leaders· may. in a 
crisis. be tempted to strike first through 
imperfect US defemcs to disorganize and 
shaner VS retaliatory forces . Then. they may 
calculale that their own modest defenses couh.l 
stop the weakened US force. However. the -
incentive to strike first and escalate an acute 
international crisis will be far less when the 
defensive transition is completed and a 
comprehensive multi-layer US defense is 
effecth·ely in place. At that point. first strikes 
become means of effectively disarming oneself 
to no good c:if ec1. 

In the transition to strategic defenses the 
United States and the USSR are likely to pass 
through al least four stage~. ■ PHASE 1: Fu1I 
BMD deployment v.ithin the ABM Treaty 
limits ( 100 interceptors/launchers and agreed 

-upon radars to defend one site) . 8 PHASE 2: 
Defense of the offensive forces. kadership and 
C'I assets. ■ PHASE 3: Defense of all 
mentioned- in Phase 2 plus St>me defense for 
··sore·_- military bases and pons. as .well as key 
industrial s11e~ and mobilization zones"' 

--a PHASE 4: Defense of the entire homeland: 
the four-laver-··astrodome ... 

_9nce Phase .if defenses are in place. the 
situation favors improved crisis stability and a 
more credible extended deterrence pledge. At 
present. US and !'l:ATO military doctrine 
threatens the USSR '!nd Warsaw Paci with 
nuclear escalation all the way up to homeland 
anads . This pledge lacks credibility so long as 
a US strike against the USSR is an act of US • 
national suicide. Without vel"\' effective 
defenses. it would be just that. Therefore, the -
pre!lent 1:-JS nuclear pledge on behalf of Europe 
ha, a hollo"" ring to it. With the US astrodome 
in place. such deterrent threats would acquire 
creJihility once mQTe. Of course .. this threat 
could !otill Ix muted """hen and if the So,·iet 
L'nion acquire~ a similar hard-shell defense. 

"f!ie optimum situatfon for defending US 
allies with a nucelar threat to aigressors 
obviou)ly is that time when the US acquires the · 
as1rodome first and still retains a potent 
offensive threat. Durinr such a period. l1S 
strategic influen\:e '11.0uld be maximized. 

M_ore _importantly. the phase four defenses 
will !'!ave returned to the American people the 
kind of security Ibey have no1 enjoyed since the · 
invention of the nuclear warhead. the ballistic 
missile and the long-range bomber. Urban­
industrial defenses could once more ~reven1 a 
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By Dr. RobertJastrow 

HE SOVIET UNION has 
created ·a massive nuclear 
stockpile that seems to be de­
signed for the destruction of the 
United States, rather than as a 
deterrent to an attack on the 
Soviet Union. It consists of 

many thousands of highly accurate 
nuclear warheads, any one of which 
can deposit the equivalent of a half a 
million pounds of TNT within a 250-

- yard radius of a target. . 
Warheads as accurate as this can 

~nd close enough to hardened military 
sites to cave them in and demolish 

- them. These highly accurate Soviet 
warheads have only one purpose-to 
destroy the missile silos and other mil­
itary ir..stallations of the United States 
and cripple our power to retaliate 
against a Soviet" attack. 

For many years the safety of the 

MISSILES ... from Pg. 3-SR 
program work. Indeed, one could say 
that the SDI is no more about beam 
weapons than the Normandy invasion -
was about howiti.ers. Of critical impor­
tance are such tasks as tracking the 
missiles, identifying warheads amidst a 
cloud of decoys, and verifying their de­
struction. Half the SDI budget-for the 
rest of the decade will go toward com­
puter and communications research for 
what defense planners call battle man• 
agement. 

Even in th'e most optimistic projec­
tions. a fully functioning defense sys­
tem will not be achieved for decades. 
"We're well aware that current tech­
nology can't do the job," says SDI chief 
scientist Gerold Yonas. Accordingly, 
the next five years or so will be 
dedicated to research; the goal is to 
gain enough knowledge on a variety of 
technologies to allow an informed deci-

• i..... ' • The Soviets' massive nuclear inventory far 
surpa~ses what is needed (or defensive 
purpcJ.~e.s ThR !JSSR may now have the 
potential to cripple the United States with 
one s~1ift, unprovoked missile attack. 

□ 
United States has rested on the as­
sumption that if the Soviet Union at­
tacked, we would be able to destroy 
the Soviet homeland in retaliation. Of 
course, the Soviets could also destroy 
us if we attacked them. This is called 
security through Mutual Assured De­
struction, or MAD. An important part 
of MAD is the Anti-Ballistic Missile 
(ABM) treaty, which says that the 
United States and Soviet Union both 
guarantee to keep themselves defense­
less against a nuclear attack by the 
other country. The ABM treaty is 
supposed to further discourage an at­
tack by ensuring that the retaliation 

_ will be ~evastating. _ 
Because of the Soviet missile 

buildup anil the resultant .threat to our 
retaliatory forces, the whole theory of 
MAD is collapsing like a house of 
cards. If the Soviets have a sufficient 
number of accurate missiles to wipe 
out our own nuclear for~ in a surprise 
attack, they will not be deterred by 
the fear of retaliation, because we will 

sion in the early 1990s on whether 
defense against nuclear attack is fea­
sible. 

If the answer is yes, building and 
demonstrating prototypes of defense 
systems would likely occupy the re­
mainder of the century. Finally there 
would come a decision on whether to 
deploy. But although research on de­
fense systems is permitted by the 1972 
Anti-Ballistic Missile treaty, deploy­
ment_is not. 

Thus critics point out that SDI would 
violate an important treaty. Moreover, 
they say, it would have to be 100% 
efTectiv~a virtually impossible goal­
and it would be destabilizing. The su­
perpowers could respond to each other's 
defense efforts by building more and 
better offensive arsenals; or, in re­
sponse to U.S. plans for deployment of a 
defense system, the Soviets might be 
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not be able to retaliate. 
That is just wb~ has happened. As 

a result, this nation faces the greatest 
peril it has ever known. 

There is no doubt about the deadly 
purpose of those Soviet missiles. Their 
accuracy reveals the intent. If the 
Soviets had built their missiles mainly 
to prevent the United States from at­
tacking them, they would have done 
what we did and placed most of the 
missiles on submarines. A missile 
launched from a submarine is too 
inaccurate to destroy a hardened mill-

1 tary target made of reinforced con­
crete and buried under tons of earth. 

-That requires _a nearly direct hit. (The I 
reason for the inaccuracy of sub- • I 
marine-launched missiles is simple. I 
The submarine does not know exactly 
where it is in the ocean, and therefore 
cannot tell exactly where its v.-arheads 
will land. Missiles that correct for 
these errors in mid-flight are being 
developed, but they will not be avail-
able in substantial numbers until the 
next decade.) 

A submarine missile can flatten a 
city because that does not require pin­
point accuracy; you do _not have to -
explode a nuclear warhead v.ithin 250 
yards of nme·s Square to destroy New 
York. So, if you want to threaten to 
destroy the enemy's cities to keep 
him from attacking you, submarine 
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tempted to attack before their missiles 
became useless. 

SDI officials insist that the defensive 
shield need not be leakproofto fulfill its 
purpose, which is to deter attack. Thus 
an imperfect defense could still be effec­
tive if it made the requisite offensive 
buildup by the Soviets prohibitively ex• 
pensive. SDI proponents also argue that 
after the admittedly tricky period of 
transition, strategic defense would re­
lieve the hair-trigger sensitivity of nu­
clear deterrence. If there is a major 
crisis and someone pushes the nuclear 
button, the world might be destroyed. 
But if anyone pushes the laser button, 
even in error, the worst result would 
be beams dissipating harmlessly in the 
atmosphere. D 

T. A. Heppenheimer, a writer in Foun­
tain Valley, CaL, has a PhD in aero­
space engineering. 
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nussih.s are very useful. But if you 
want to build a first-strike force, you 
put your mfasiles on the land, where 
they can be aimed accurately. 'That is 
what the Soviets did. 

HE UNITED STATES also has 
some land missiles, with 
warheads about as aecurate and 
destruetive as the best Soviet 
warheads. These are the Min­
uteman III missiles with Mark 
12A warheads. However, we 

only have 900 of them. That is not 
enough to place at risk more than a 
tiny fraetion of the 4000 or so top­
priority Soviet targets. Targeting two 
warheads on each hardened site, 900 
warheads could take out at most 10 
percent of the important Soviet mili­
tary sites. Our first-strike missiles 
-would hardly make a dent in the 
So,-iet power to retaliate. 

In other words, our Minuteman 
missiles are not a first-strike force. 
They have the accuracy, but not the 
necessary numbers, to cripple Soviet 
military power. 

But the situation is even worse than 
that because the Soviet missile buildup 
has placed our land-based missiles in 
jeopardy, to the point where up to 95 
percent of the American missiles 
would b..e destroyed in their silos by a 
Soviet first strike, · according to de­
fense experts_ -The few missiles that 
escaped, which would carry less than 
100 warheads, would be unable to in­
flict any significant damage on Soviet 
military sites. 

The Soviet nuclear missile force, on 
the other hand, includes more than 
8,000 accurate and destructive 
warheads. 

With two warheads targeted on 
each important military site in the 
United States, these Soviet missiles 
could destroy every one of the 4,000 
critical U.S. nulitary sites. The Soviet 
nuclear arsenal is a true first-strike 
force. , 

Our nuelear ar!j,enal does contain _ 
other accurate weapons-the nuclear 
bombs carried by B-52 bombers and 
cruise missiles. But according to 
Defense Secretary Caspar W. Wein­
berger, the B-52 can no longer pene­
trate Soviet air defenses, which are 
the most massive in the world. The 
new B-lB bombers, just going into 
production, are designed to penetrate 
the latest Soviet air defenses. But 
Congress has only approved funding 
for 100 B-lBs. and even this smalJ 
force \\ill not be fully available until 
late in this decade. Atr the present 
time our bombers cannot be counted 
on as an important deterrent to a 
Soviet attack. 

As for the cruise missile, it is my 

THE LEGION'S POSITION ON SDI 

T HE American Legion demon­
strated its support for the 

Strategic Defense Initiative Vlith 
Resolution 229, adopted in Septem­
ber 1984 at the 66th National Con­
vention in Salt Lake City: 

"Resolved, That we applaud the 
President's change in the national 
strategy of deterrence from one of 
mutually assured destruction 
wherein populations are held hos­
tage to the threat of <lestruction 
from nuclear weapons, to a strat­
egy of protecting our population 

. impression that its effectiveness is 
overrated. The current generation of 
American cruise missiles is vulnerable _ 
to the new look-ifown, shoot-down 
Soviet Foxhound fighters . In Soviet 
tests, a Foxhound at an altitude of 
20,000 feet destroyed drone aircraft, 
imitating American cruise missiles, 
that were hugging the ground at 200 
feet. These Soviet advances in air de-
f ense may explain why the Defense 
Department recently cut its order of 
air-launched cruise missiles from 4,348 -
to 1,499. -
_ Improved cruise missiles with 
stealth technology are under develop­
-ment, but will not be available in large 
numbers before the 1990s. Until .then, 
the air-launched cruise missile also 
cannot be counted on as a major deter­
rent to Soviet attacks. 

With our land-based missiles, bomb­
ers and cruise missiles vulnerable to 
Soviet forces, what is left? The answer 
is-submarines. The American fleet of 
submarines has become our principal 
protection against a Soviet nuclear at­
tack. Each ballistic missile submarine 
carries enough missiles to destroy all 
the large cities in the Soviet Union. 
Relying on these submarines as our 
main deterrent does not seem like a 
bad idea, because the newest sub­
marines have very quiet engines and 
are hard to find, so the Soviets cannot 
count on eliminating most of them in 
the first _wave of their attack, as they 
can Vlith our land-based missiles. 

The bottom line is that at the pres­
ent time the -security of the United · 
States is suspended by a single 
thread-our fleet of ballistic missile 
submarines. If these submarines were 
ever to lose their undersea cloak of 
invisibility, that thread would snap. 

Several lines of research indicate 
that this may happen at some point in 
the 1990s. For example, a submarine 
churns up cold water from below 
depths, creating a cold-water "wake" 
that is invisible to the eye but can be 

through defensive measures; and, 
be it further 

''Resolved, That we urge Con­
gress to support the President's 
initiatives in re-establishing our 
anti-missile system effort using all 
latitudes available including the 
existing ABM treaties; and, 

"Resolved, That vigorous re­
search and development be under­
taken to increase our anti-ballistic 
missile cap:ibility using all tech­
niques, including space. as these 
techniques can be developed." 

seen clearly by heat-sensitive instru­
ments on satellites. Heat from the nu­
clear reactor on the submarine also 
creates warm water, which rises to 
the surface and produces another kind 
of temperature d:sturbance over the 
submerged sub~ The two effects don't 
cancel each other. The result is a 
thermal "wake" that can be picked up 
by inE-trumf:nts in satellites. 

Submcr;;~r.! subl'n2rines also create a 
surface :;i1rnai in the form of changes in 
the "sea-state"-the irregular-pattern 
of waves and wavelets that continually 
_crosses the oct?an surface .. Details of • 
the sea-state can be measured from 

-. satellites \\ith a new type of radar. 
This lin_r,, of submarine detection is -
particul:.u-ly promising and the USSR 
is reportedly pursuing it Vlith vigor. 

In our present defenseless state­
dictated bv the ABM treaty-the loss 
of invisibility for our submarines will 
be a catastrophe, for we will then have 
lost our most imp_ortant means of re­
taliation against Soviet atta~ks. The 
Soviet Union, Vlith its huge first-strike 
force of land-based missiles, VI-ill then 
have achieved a true nuclear superior­
ity for the first time. 

In the years from 1945 to about 19i5, 
when the United States first had a nu­
clear monopoly and -then had nuclear 
superiority. we did not make use of our 
nuclear v:eapons to conquer the world, 
although w? could have done so if we 
had \\ishe~. But a world dominated by 
So\·iet nuclear weapons \\ill be another 
matter. Prudence requires that we take 
the strong~st measures to protect our­
selves r.gain~t this eventuality. 

That is the main reason why we 
need SDI-the American defense 
against Soviet nuclear missiles.- As 
soon a~ -..,<! have that defense, even if 
it is not perfect, our days of peril Vlill 
be ended. Suppose the defense is only 
80 per<'<':lt effective-a very low esti­
mate, according to defense experts. 
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That means we can shoot down four 
out of five Soviet warheads in a mus 
attack. With such a defense in place 
the Sovietft will know that the bulk of 
our nuclear missile r:-ces will aurviw 
their attack. They will know that if 
the)· attac.;~ us, Wt; :.ill be able to 
stril..e hack .with our nuc;.!ar weapons 
and reduce all the major Soviet cities 
to rubt,Ie in 30 minutes. Our defense 
only has to be good enough to guaran-

OW would a space-based de­
fense system against a Soviet 
missile attack on the United 

""' States work! Or would it work 
!· at all? 
i l To get at the answers to 

• L; these crucial questions, you 
have to think in terms of two different 
systems-one using presently avail­
able technology and the other relying 
on "'far out" approaches. Here's how 
Dr. Robert Jastrow, author of the 
foregoing article, puts it: • 

"An advanced defense against 
Soviet missiles, using exotic 
technologies such as the laser and the 
neutral particle beam, may become a 
reality by the end of the century. 
Americans will rest easier when that 
defense is in place, for it will mean 
that the prospect of a Soviet first 
strike is essentially nil. 

.. Meanwhile, the technologies that 
are already in hand will allow us to put 
into place in the early 1990s a simple 
but highly effective defense at a cost 
of roughly $60 billion. A conservative 
estimate of the effectiveness of this 
defense · is 90 percent, which means 
that only one Soviet warhead in 10 will 
reach its target. This is more than 
sufficient to guarantee devastating 
U.S. retaliation and discourage Soviet 
leaders from any thought of achievirig 
a successful strike. 

"This limited defense will be based 
on the off-the-shelf technology of the 
smart bullet. That technology is ma­
ture and unexotic and its deployment 
around the end of the decade involves 
no further research, but only a rela­
tively modest degree of engineering 
development of existing hardware." 

These quotes are from Jastrow's 
new book, ~•How to Make Nuclear 
Weapons Obsolete" (Little, Brown and 
Company). Providing needed insights 
into the technologies behind all the 
"Star Wars" talk, Jastrow points out 
that a first-step missile defense sys­
tem would consist of two layers-a 
boost-phase defense that tackles 

tee the survival of most of our re­
taliatory forces-the key missile silos, 
Trident submarine pens, air bases­
and most import.ant of all, the chain of 
command beginning with the Pres­
ident, that would actually order a nu­
clear counterattack against the Soviet 
Union. 

Such a defense, preserving the de­
structive power of our nuclear arser,al, 
will virtually foreclose the option of a 
first strike by the Soviet leaders. That 

Soviet missiles as they rise above the 
atmosphere, and a terminal defense 
that intercepts the · warheads at the 
end of their trajectories, as they de­
scend ..toward their targets in the 

- United States. 
The essential element in this system 

is the "smart bullet" -a projectile that 
homes in on its trget using radar or 
heat waves and destroys it on impact. 
The interceptor rocket for this phase 
is seen as an advanced version of the 
air defense interceptors that are in op­
erational use in our Air Force today. 
These -weigh about 500 p~unds, and 
the smart bullets tbey carry (which 
are non-nuclear) weigh 10 pounds. 

Jastrow estimates a need for a 
space-based force of 100 satellites, 

• each holding 150 interceptors, or 
enough to eounter a mass attack from 
all 1,400 Soviet missile silos. Also 
needed would be four early-warning 
satellites in geosynchronous or station­
ary orbits and 10 lower-altitude 
satellites dedicated to surveillance and 
tracking, plus ground contr-ol com­
munications and battle management. 
He sees the system working like this: 

"The rockets with their smart 
bullets would be stored in pods on 
satellites and fired from space. The 
tracking information needed to guide 
them would be acquired fro}!l satellites 
orbiting over the Soviet missile fields. 

"Heat-sensitive eyes on the satel­
lites look for the tell-tale flames of the 
missile launch, follow the course of the 
missile as it rises, and pass their in­
formation on to computers which cal­
cu I ate the probable path of the 
missiles. 

"The high-altitude satellites flash 
their information to the fleet of satel­
lites at lower altitudes- the battle­
management satellites and those that 
carry the weapons to be used against 
the Soviet missiles. These satellites 
begin to track the moving missiles. In 
a few more seconds, they fire." 

The technology used for terminal 
defense would be based mainly on 
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fact wm deter the Soviet leaders from 
planning an attack. By deterring the 
Soviet leaders from an attack, our 
defense will protect the people of 
America from destruction. 

There are other reasons why we 
need SDI. The biggest one is the size 
of the Soviets own "Star Wars" effort. 
Dr. James Fletcher, former head of 
NASA, who chaired a panel of experts 
in a thorough study of mis.o;ile defen.o;e, 
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what Jastrow describes as "a small 
homing interceptor, also non-nuclear, 
with a beat-seeking sensor, launched 
by a rocket." Such interceptors, he 
wrote, could be ready for deployment 
in five years if a decision were reached 
to follow this course. 

Farther out "Star Wars" concepts 
envision a fleet of-satellites similarly 
orbiting over the Soviet Union, each 
containing a powerful laser and a large 
concave mirror to reflect the laser -
beam ·toward the missile, focusing it 
on the skin until it softens or melts. 
Beyond the laser are still more exotic 
weapons possibilities, such as the 
Neutral Particle Beam. As Jastrow 
explained, a laser beam is absorbed at 
a missile's surface but a NPB beam 

_ passes right through and enters the 
brains of the missile-the-electronic 
computer that g·uides it on its 
course-driving the missile off its -
proper path so that it begins to fumble 
and destroy itself. -

Then there's the Electromagnetic 
Railgun which uses an intense mag­
netic field to propel smart bullets at 
"much higher speeds than a rocket," 
enabling them to intercept and destroy 
missiles far more readily than at pre-
sent. • 

Also being researched are other 
deadly devices known as the X-Ray 
Laser, Excimer 1 asers and the Elec­
tron Beam. Trouble is, as Jastrow -
concludes, "the potential of the new 
techn())ogies will not be clear for a!1-
other three to five years, and some 
years beyond that may be needed to 
shape the best of them into practical 
defenses against missiles, which 
means that these new technologies 
may not come into use before the mid 
or late 1990s." 

Meanwhile, according to Jastrow, 
the Russians are going all out to 
develop their own military capabilities 
in space-with the aim of stopping a 
U.S. missile counter-attack in its 
tracks. If the United States then had 
no comparable space defense system, 
the USSR would be able to launch a 
first-strike nuclear attack with little 
fear of retaliation. It's this kind of 
nightmare scenario that lends urgency 
to U.S. "Star Wars" planning. 0 
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