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" Space Weapons: Good for Us or Bad?' the 2004 Lynford Lecture by R.L. Garwin at
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" Science and National Intelligence," by R.L. Garwin, presented at the 32nd Session of the International
Seminars on Planetary Emergencies, Erice, Sicily, August 20, 2004,
"Nonlethal Weapons and Capabilities," Report of an Independent Task Force Sponsored by the Council
on Foreign Relations, R.L. Garwin, Project Director, G.T. Allison and P.X. Kélley, Co-Chairs, 2004.
. "A habit of distortion," Letter by R.L. Garwin regarding science advising, published in The Washington
Times, April 3, 2004.
March 15, 2004 L etter to Physics Today regarding the American Physical Society Study Group Report
on Boost-Phase Intercept of July, 2003.
"U.S. Nuclear Weapons and Nuclear Explosion Testing," by R.L. Garwin, Drell Lecture at Stanford
University, March 9, 2004 (lecture and slides).
"Nuclear arms control may reduce terrorism as well as avoid Hiroshimas, Garwin says," by D. Levy,
published in in Stanford Report, March 18, 2004. A report on the Drell Lecture given by R.L. Garwin,
March 9, 2004.
. "Bush Setsthe Right Course in Control of Land Mines," Op-Ed by R.L. Garwin, in the Los Angeles
Times, March 8, 2004.
- "New navigation system essential for pilots," by R.L. Garwin and James Bergman, L etter to the Editor,
Washington Times, February 6, 2004.
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Background

* Recent articles:
o Fall International Security, “ Space Weapons:
crossing the US Rubicon”
o November, 2004 Scientific American, “ Ballistic
Missile Defense’
0 March, 2005, | EEE Spectrum, “ Star Crossed”
(Space Weaponization)

e Garwin background:
0 Since 1950, nuclear weapon technology, testing
at Los Alamos, Jason, etc.
0 Since 1953, air and missile defense and offense
(PSAC and its panels, DSB, etc)
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Garwin background (more)

0 Since 1960, military and “ national” space
(NRO). In 2000, named one of ten “Founders
of National Reconnaissance”

0 In 1998 one of 9 members of Rumsfeld
Commission

0 Like Gen. Horner, testified Dec. 2004 to
Canadian upper house on national MD

So much with which to agree in the comments by
those who have spoken, but | wince at

o “Network centric warfareis nonsense’
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o “Microbeswould likely burn up on reentry”

o “If NK launched 10 ICBM and we shot
down one, and it was aimed at my house...”

o “[Technological spin-off (e.g., deformable
optics) makes the expendituresworthwhile]”

On the other hand, | totally agree with
o “terrorist delivery of [nuclear or BW] by
long-range missileistheleast likely mode”
o “Development of robust missile defensefor
mid- and short-range missiles makes sense”
0 “Rodsfrom God” and other force-
proj ection weapons in space make no sense.
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0 “Supposing an effective (robust, survivable)
missile-defense system could be built only In
space,” | would build it if it fit with our other
military priorities.

Thecurrent mid-course NMD program must be
cancelled if we areto achieve any significant
defense against even afew ICBMs from NK.
Reason, “ Counter measures’—bombletsfor BW,
war head in a balloon and balloon decoysfor a

nuclear war head: Countermeasures," A Technical Evaluation of the

Operational Effectiveness of the Planned U.S. National Missile Defense System,
(Executive Sumamry and full text) UCS-MIT Study, A.M. Sesdler (Chair of the Study
Group), J.M. Cornwall, R. Dietz, S A. Fetter, S. Frankel, R.L. Garwin, K. Gottfried, L.
Gronlund, G.N. Lewis, T.A. Postol, and D.C. Wright, April 2000.
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Any valuable space object isvulnerableto
destruction-on-demand via an accompanying
*“ gpace mine”—a microsatellite within lethal range
of Its explosive charge.
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Militarization of Space

Garwin bdieves and has often written:

 Militarization of spaceisafact and greatly
benefits US and inter national security

0 DSP missile-launch detection satellites, 1970

o Military (and now civil) weather sats

0 COMGSATS, esp. military use of commer cial

0 Imagery from space— 1960-1972 Corona
film-return program. Now near-real-time
electro-optical imagery.
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0 Global-positioning system (GPS) for
navigating vehicles and homing bombs/missiles

|t would beadisaster for US military capability
to lose our current military space resour ces

* We must take measuresto protect US military
space:

0 Reducethe perceived benefits of interfering
with US military space resour ces, esp. by being
ableto field immediately “theater resources’
with same or better capability—Horner’s
*20km-300km near-space capabilities’

o Laythemilitary and political basisfor
responding to attacks on US MilSpace,
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includng declarationsand “ASAT Treaty”
banning use of ASAT or Space Weapons.

0 Prepare ASAT-Treaty-compliant meansfor
countering MilSpace capabilities

How about some of the most important factsin
support of NMD?

e Support by Congress, industry, and labor for
contracts and jobs
o Would bethesamefor a public-health
system and deployment of technology and
systems that would modernize US education
and civil economy
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o0 Former SDI (“Fletcher”) Commission co-
chair Harold Agnew (former director of Los
Alamos) regarding major programstaking
I esour ces better spent for technology
development, “Don’t let the hogstramplethe
piglets on the way to the feeding trough”
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0 By persuadi ng states not to devel op nucl ear weapons.
0 By persuading themnot to develop mssile-delivery capability.

0 By destroying the industrial plants before they can produce nucl ear
weapons or m ssil es.

0 Destroying the mssiles at their |aunch sites before they can be | aunched.

0 Destroying mssiles in boost-phase, after they are | aunched, but before
they reach a speed that will carry themto their target.

0 Destroying the mssiles and the warheads in md-course as they fall
t hrough space or fly through the atnosphere.

0 Destroyi ng warheads in termnal phase, as they streak through the
at nosphere toward their targets.

Interfering with or preventing the detonation of the nucl ear warhead
itself, when it is within effective range of its target, which m ght be as
ittle as 200 neters, for sonme hard targets.

For each of these phases there are different approaches to its acconplishment.
For instance, boost-phase intercept mght be based on the ground, on the sea
surface, in t he air, or in space. Fromspace, one could use hit-to-kill

I nterceptors (as fromthe ot her options for stationing) powerful |asers, or
even a nucl ear war head.
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Length = 20 cm

Base Diameter = 15 cm
Nose Radius =5 cm
Mass = 10 kg

\

Figure 7-1. The configuration used for calculating the
heating of a conical bomblet. It has a nose radius of
5 cm, a base diameter of 15 cm, a length of 20 cm, a
cone half-angle of 9.5 degrees, a mass of 10 kg, and a
ballistic coefficient of 12,000 N/m?* (250 Ih/ft).

Militarization of Space
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Figure F-13. Temperature profile in the heatshield at
the nose of the conical bomblet when the bomblet
hits the ground.

For a BW payl oad, the counterneasure does not depend upon deceiving the defense;
provi des far nore equivalent threat aimpoints than there are interceptors.

it sinply

For a decade or nore | was on the White House Strategic MIlitary Panel of the President's

Sci ence Advisory Conmttee (PSAC). In the md-1960s we net for two days every nonth and
continually reviewed the experinental data and progranms for discrimnation of decoys fromreal
war heads. Lincoln Laboratory and ot her contractors did a marvel ous job on desi gning, deploying,
and operating radars to detect snmall differences between decoys and war heads-- differences not
only in the body itself, but in the wake produced. Those who were designing the counterneasures
in order to have credible decoys nade advances of their own.
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Qur judgnent, reflected in the SAFEGUARD system was that discrimnation was feasible in the | ow
at nosphere, but was not feasible in the vacuum of space. At that tinme we discussed the powerfu

i npact of antisinmulation, rather than the "sinulation" that was in vogue at the tine. 1In the
decoy field, "sinmulation" refers to the crafting of a decoy so that in every observabl e respect
it resenbles an RV. The sinulation decoy for the M nuteman warhead has appeared on the
contractor's website, together with a real-tine video of its deploynent and inflation in space.
But such verisimlitude requires either advanced theory or conplicated experinental verification
on the large scale, and even in space; it is thus not suitable for a small fledgling nucl ear
power .

These probl ens can be avoided by antisinulati on decoys that can be tested in a snmall vacuum
chanber.(2) Accordingly, our 1l-nenber group selected antisinmulation in the form of spherical
bal | oons for a non-spinning RV, such as the early U S. Polaris warheads. Here are sone of the
figures and a discussion fromour 2000 report:

The Achilles’ heel of the national missile defense now being an antisimulation balloon to make the decoys more effective. .-
deployed is the avallability of simple countermeasures. Even a Each decoy balloon would contain a small heater to give itthe I I I uﬁrator AI Kamﬂ 1an.
relatively unsophisticated missile power such as North Korea same infrared signature as the balloon containing the warhead.

or Iran could equip its ICEMs with balloon decoys designed to The defense system would be forced to target every decoy and

mimic the missile’s warhead, which itself could be enclosed in exhaust its supply of interceptors.

“Holesin the Missile Shield,” by R.L. Garwin,
Scientific American, November 2004.

T
J
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I-:.igure 8-1. A photograph of one of the NASA Air
Density Explorer inflatable balloon satellites.

Many of you wll recall the Strategic Defense Initiative (SDI) |aunched by President Ronald
Reagan in his tel evised address of March 13, 1983. This ained to deploy a defensive system

agai nst Russian | CBMs that woul d confidently protect against every one of 6000 nucl ear-arnmed RVs
aimed at the United States. That |ofty goal had many probl ens, anong which were the

vul nerability of the systemand the unrealismof the goal. | recall debating many proponents,

i ncl udi ng President Reagan's Science Advisor, Jay Keyworth, and arguing that while SDI was not
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going to work, there were many other prospects for protection, including deterrence and pre-
boost - phase intercept, known as "preenption."”

Those are still the nost inportant approaches to protecting the United States and its allies
agai nst | CBMs, BW and nucl ear weapons in the hands of other states.

G ven the propensity of U S. Congress for high-tech nuscular solutions, it seened to ne that
sonet hi ng was needed that could work against the prospective North Korean I1CBMs, in contrast to
the m d-course systemthat was bound to fail in the face of counterneasures. So since 1999 |
have publicly advocat ed boost-phase defense in these particular cases, as detailed in many of ny
articles.

Naturally, | have simlarly advocated such systens to BMDO and its successor, the Mssile

Def ense Agency (MDA), and with sonme success in that they now have an active program However, it
was clear to ne that little progress would be nmade on boost-phase intercept (BPlI) w thout
national priority, and this would not be forthcomng while m d-course intercept was presented as
a viabl e program

Here are a few graphics detailing the BPI systemthat | advocate.
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Ground-Trace of North Korean ICBM for Attacks on
Washington, Chicago, San Francisco, and Honolulu
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Range Shortfall of Intercepted North Korean ICBM
for Various Intercept Times Prior to Burnout
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APS St udy G oup
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Powered Flight Profiles of North Korean 250 Second Burn-Time ICBM
and Russian-US 100 Second Burn-Time Ground-Based Interceptor
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Figure 4.1. Liquid-propellant ICBM mode]l L maximum-range boost-phase trajectory in the altituds-
range plane. The first- and second-stage bocat-phass trajectonies are shown respectively by the heavy
and light hnes. Inset: Acceleration profiles of the two stages. The acceleration of the second stage
reaches 12 g before 1t burns out.

(APS St udy G oup) )

In 2003 the Anerican Physical Society Study G oup on Boost-Phase Intercept published its highly
substantive study.(4) This confirmed that no | and or sea-based BPlI was feasible against China
and Russia, given their vast |and areas available for deploynent, but, to ny mind it reinforced
its feasibility against North Korea and even against Iran. It did spell out the analysis that
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showed that with current interceptor kill-vehicle technology, the interceptor itself would have
to be in the range of the 14-ton rocket that | advocated in ny 1999 presentation, and not in the
1.4-ton range that is adapted to the vertical |aunch system on existing Navy ships. The APS

G oup detailed the counterneasures that m ght be used against BPl—primarily maneuvering of the

| CBM boost er—and scoped the <V required of the kill vehicle, leading to the large mass ratio

t hat demands the 14-ton interceptor |aunch mass. Another critical paraneter is the tine required
for a decision to launch the interceptor(s) after DSP detects the booster in flight—typically
sone 30 seconds after |aunch.

| still believe that the U S. md-course intercept programshould be term nated, and the effort
pl aced on rapid acquisition of a BPI systemthat would not only have sone prospect of working
agai nst North Korean |ICBMs before they had a chance to bring a payl oad of BWbonblets up to
speed that would carry themto the United States, but by its nature would al so deter the

acqui sition of such capabilities by North Korea and Iran.

Still, the problens remain-- of performance of the defense against |CBMs and, worse, the greater
threat of delivery against U S. coastal cities by short-range mssiles. It is not worthwhile to
defend against the ICBMthreat (barricade the back door) when the sinpler and nore effective
option is available to an adversary state, of short-range mssile attack (an open front door).

In any case, we wll need to depend on deterrence and preenption for our security against arned
states. A greater threat, outside the scope of this talk, is terrorist delivery of nuclear or
bi ol ogi cal weapon, about which I have witten for a long tine. Here deterrence does not work,
and defense against snuggling is difficult. The first line of defense against terrorist nuclear
explosions in the United States lies in securing the world's nucl ear weapons and weapon-usabl e
mat eri al s-- plutoni umand highly enriched uranium- and in nounting a public health defense
against terrorist induced disease-- especially smallpox. But that is another talk.

| would be delighted to entertain questions or conmments on this presentation.

RLG j ah: 5045NNVDP: 021405NVDP
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Please remember

* Don’t be misled by those who deny the existence or
relevance of science so that they can make it a matter of
preferenceor ardor

 That editorsbelievereaders, viewer's, or listenerscan’t
tolerate a number or afact does not relieve us of the
responsibility to understand these numbersor facts

 Marveloustools servethe mediaaswell asterroristsor
foreign technologists, e.g., search engines such as Google

 For those of you moretraditionally oriented, see my own

papersand talksat Www.fas.org/RL G/
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