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IS STRATEGIC DEFENSE CRITICISM

OBSOLETE?

50"

Rapid Technological Advances Have Changed the Entire Debate

CLARENCE A. ROBINSON, JR.

Few Americans realize that strategic defense research did
not begin with President Reagan’s March 1983 speech
calling upon scientists to see if they could devise a system
for defending the United States against Soviet missiles. Ac-
tually, work on ballistic missile defense (BMD) has been
going on for more than a decade. In the mid-1970s, the
Navy initiated its Chair Heritage program for charged par-
ticle beam research at the Lawrence Livermore Labora-
tory, east of the San Francisco Bay area. Around the same
time, the Army began a program called Sipapu (an Ameri-
can Indian word for sacred fire), a research effort into
neutral particle beam weapons, at the Los Alamos Labora-
tory in New Mexico. Now called White Horse, that pro-
gram is largely based on physics developed in the Soviet
Union in the course of its BMD effort. Indeed, many BMD
research programs in this country, especially in directed
energy—lasers and particle beams—were initiated in So-
viet laboratories such as Novosibirsk, Alexandrovka,
Troisk, Sary Shagan, and Sarova.

The problem with the various BMD efforts in the
United States during the late 1970s and early 1980s was
that they progressed without any sense of coordination or
coherence. There was no focused effort, constant service
rivalries, and infighting over priorities and funding.
Progress was usually made at the expense of other pro-
grams already in research. Sometimes there were impres-
sive scientific breakthroughs, but they aroused little inter-
est in a military bureaucracy that was, at the time, aiming
its attention at redressing tactical forces and an offensive
imbalance brought about by expansion of the Soviet
ICBM force. Indeed, in the early 1980s, the Defense Re-
search Projects Agency determined that 24 mid-infrared
chemical lasers operating in low earth orbit could signifi-
cantly blunt a missile attack by the Soviet Union. But the
Pentagon showed little enthusiasm. At the time, it was
trying to get support for the new MX missile and a surviv-
able basing mode.

What President Reagan’s so-called Star Wars speech did
was give diffuse BMD programs a sense of strategic coher-
ence and scientific coordination. Funding for strategic de-
fense ended up being slightly less than what would have
been spent on various technologies had they remained as
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separate programs under the Defense Research Projects
Agency, the military services, and the national laboratories.
But the level of funding was structured by the Reagan
Administration to rapidly increase as the BMD research
effort progressed.

No longer were breakthroughs to be overlooked. The
various developing technologies were to be integrated by a
central office that would structure them into a multilay-
ered defense to intercept missiles and warheads in different
phases of their flight.

From the beginning, the strategic defense initiative office
(SDIO) was directed to conduct research within the con-
text of the 1972 Anti-ballistic Missile Treaty (ABM) with
the Soviet Union. (The treaty proscribes deployment of a
defense against ICBMs, with the exception of 17 radars
and 100 interceptors.) Further, SDI was aimed not only at
devising the means for the layered defense, but also at
developing measures to undercut the Soviet Union’s ability
to thwart such a defense. The problem of “countermea-
sures” was part of the SDI effort from the start.

Why the need for such a program at all? The reason is
the changing strategic situation vis-a-vis the Soviet Union.
In 1972, at the height of detente, the United States felr it
had developed a way to restrict the growth of superpower
arsenals. Offensive missiles were curtailed by SALT 1, and
deployment of defensive systems was limited by the ABM
Treaty. Yet despite this, between 1972 and the present, the
Soviet Union—sometimes in compliance with the treaties,
sometimes in violation—developed and deployed five new
classes of ICBMs and upgraded these missiles seven times.
By contrast, the United States introduced its last new
ICBM prior to the MX in 1969, and upgraded it only once.
Soviet missile building resulted in a frightening asymmetry
in force structures between the two countries.

CLARENCE A, ROBINSON, JR., former senior military editor of
Aviation Week, is currently president of Leading Technol-
ogies in Arlington, Virginia, which does research in areas
of high technology weapons, including strategic defense,
for the government. He is adjunct professor of national
security and space studies at the Georgetown University
graduate school.
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sure that if I had been able to devote myself full time to
acquisition, I could have done a much better job.

At the same time, we believe it is important to maintain
the services’ traditional role in managing new weapons
programs. The proposal for a single centralized acquisition
policymaker is designed to help make decentralization
work better. It is part of our recommendation for short,
clear, and unambiguous lines of authority and communica-
tion between program managers and top-level acquisition
executives. Rather than create more centralization, this
proposal will create a climate in which real decentralized
execution can take place.

My own experience at Hewlett-Packard confirms the
importance of decentralization. Early in our history, we
decided that there were two important reasons to decen-
tralize the organization.

The first is that decentralization enables people to con-
centrate their attentions on a limited area, and therefore to
develop a specialized expertise and competence. We also
felt that breaking the organization into small units would
make it easier for people to identify personally with our
company. One of the lessons of the current books on
excellence is that people make the greatest contribution at
work when they develop a personal rapport with the or-
ganization, We thought that this would be easier to do if
the company were broken into small groups.

One can see this principle in the military services already.
The Marines are the smallest of the services, and in many
ways they are the most devoted to their own corps.

The current Model Installations experiment, under the
direction of Deputy Assistant Secretary Robert A. Stone, is
an example of effective decentralization. Under this pro-
gram, local commanders of some 40 bases around the
country are relieved of some of the rules and regulations
common in the Defense Department and given more flex-
ibility in managing their commands. The program can
demonstrate substantially improved performance at bases,
when capable commanders are given the freedom to make
decisions on their own.

We'd like to develop centers of excellence throughout
the department. I think that’s the way to achieve substan-
tially improved performance. You cannot legislate excel-
lence into an organization. And you cannot inspect quality
into your organization any more than you can inspect
quality into your product. You have to develop teams with
the dedication to getting the job done.

Now in taking this approach, it’s not effective simply to
let everyone go his own way. That is one of the problems
we've had. You need a central sense of direction, and a
central goal, and then freedom to work toward the
achievement of that goal.

Weapons that don’t work, exorbitant prices for spare
parts, and other evidences of a troubled situation did not
originate with the current administration. I had to deal
with the same problems when I was Deputy Secretary of
Defense 15 years ago.

Yet the Defense Department has always been able to
perform exceptionally well when it operates outside the
normal system on a “crash program” basis. One of the
most successful programs was the Navy’s development of
the Polaris submarine-launched missile in the late 1950s
and early 1960s. This was an extremely complicated pro-
gram and no one was sure it could be done. But Admiral
Red Raborn put together a team of excellence, and the
missile system was operational three years ahead of target
date. The payload capability and reliability were well
within specifications.

Defense acquisition is the biggest
management job in the free world,
and there ought to be somebody in
charge of it on a full-time basis.
Right now no one is.

The F-16 program that I started was one of the major
programs that involved prototyping. The aircraft was on
time and on budget, and it has turned out to be one of our
best-performing aircraft in terms of flight performance and
reliability.

The prototyping was effective because we were dealing
with real hardware instead of paperwork, and we could
evaluate performance by flying two competitors against
each other. We tested the F-16 built by General Dynamics
against the F-17 (now the Navy’s F-18) built by Northrop.
Both are very good planes.

Another successful crash program was the production of
the U-2 and SR-71 high-altitude aircraft at the so-called
Skunk Works in Lockheed under Clarence L. (Kelly) John-
son. Both programs were highly classified and way out in
front in technology, and so it was easier to keep the num-
ber of people involved to a minimum. One reason for their
success was that they enjoyed minimum interference from
both the Defense Department and Congress. The lesson of
this, of course, is not necessarily that we need more secrecy
in programs, but that if you have capable program manag-
ers you don’t have to double-check on them every five
minutes. '

These successful programs in the Defense Department
followed management practices similar to the best found
in private industry. If they were applied more broadly
within defense acquisition, waste and delay in the develop-
ment of new weapons would be minimized, and there
would be greater assurance that military equipment would
perform as expected. x
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cence by dislodging electrons from the surface of the war-
head to produce a signature. The pulses of the laser could
also be absorbed to produce an infrared signature on the
warhead. Particle beams can also be used to interact with
warheads and produce a radiation signature. The warhead,
once identified, could easily be shot down with any of a
number of kill devices.

Multilayered Defenses

This is not to say that none of the criticisms of SDI have
merit. But they are refuted by the concept of a multi-
layered defense. If the United States deployed not one but
several systems of missile defense—kinetic hit-to-kill rock-
ets, the electromagnetic coil and rail guns, directed energy
neutral particle beams, chemical lasers, and so on—then
Soviet missiles and warheads that eluded one aspect of the
defense would be targeted and destroyed by another.
There is simply no countermeasure against all the possible
layers of a missile defense. As time progressed, such a
defense could become comprehensive enough to guaran-
tee that 99.9 percent of Soviet warheads would be shot
down. But even in the near term, defenses can be deployed
that would absorb a percentage of a Soviet first strike. This
could cause uncertainty and eliminate the incentive of the
Soviet Union to launch such a strike in the sure knowledge
that only a fraction of its warheads would get through—
and then it must suffer the consequences in terms of a U.S.
retaliation.

At the present time, the Soviet Union only has to target
two nuclear warheads on each U.S. silo to be assured of a
90 percent probability of kill. With even limited defense,
the United States introduces enormous uncertainty in the
minds of the Soviet strategic nuclear planning staff. Cal-
culations show that with two layers of defense deployed—
boost and terminal—the Soviet Union would have to ear-
mark up to 300 warheads for each target just to obtain a 50
percent probability of kill. With a single layer, the Soviet
Union would have to allocate 100 warheads per target to
achieve that same rate. These ratios suggest an enormously
unfavorable situation for the U.S.S.R., both in terms of
cost and in terms of wasting large fractions of the arsenal
to do limited damage.

There is a growing voice among many in Congress and in
the Pentagon that, given these hopes for strategic defense,
a terminal defense should be deployed now. In particular,
some have urged that the United States build a defense for
missile fields where the MX missile is being deployed in
order to protect it from Soviet preemptive attack. But these
ideas are mistakes.

The reason is that the terminal defense, though essential
as part of a layered defense, would only permit the United
States to defend areas of missile fields and certain military
targets—population defenses would be limited. This
would undercut support for the program. More important,
terminal defenses—which mainly consist of shooting small
interceptors at incoming warheads from the ground—
could easily be overwhelmed by the attacker. They give the
attacker the incentive to proliferate his ICBMs and add to
the number of warheads per missile in order to overwhelm
‘he defense. Thus terminal defenses alone might be more
isky and destabilizing than they are worth.,
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At the time the United States agreed to the ABM Treaty

n 1972, we could only deploy terminal defenses, and they
were nuclear armed in nature. Detonation of a nuclear
device in order to shoot down an incoming warhead
would black out the ground-based radar sensors the ABM
system relied on; thus successive warheads could not be
located and would penetrate. Also, the Soviet Union could
add missiles and warheads—proliferate and fractionate, as
the jargon has it—in order to overwhelm the system in a
cost-effective way. The advantage in the early 1970s clearly
‘lay with the attacker. Now with a variety of homing sen-
sors and onboard data processing on small interceptors,
the situation is somewhat different, but terminal defenses
alone do not obviously shift the advantage to the defender.

With two layers of strategic defense
deployed, the Soviet Union would
have to earmark up to 300
warheads for each target just to
obtain a 50 percent kill probability.

What makes strategic defense viable is rapid technologi-
cal developments in missile defense during the boost
phase—the first phase of the ICBM flight. That provides
cost benefit and military advantage for the whole defense.
After all, in the first phase of flight, the booster has all its
warheads on it—a single strike and not only the missile but
all its nuclear warheads are lost. Wait until the second

hase, and the warheads are discharged; each one must be
ocated and killed separately.

Killing the booster when it has all its warheads on board
totally eliminates the incentive for the attacker to fraction-
ate or add more warheads to each missile, because that
means even more warheads would be lost. The boost

" phase defense disrupts the plan of the attacker because he

cannot know ahead of time which of his missiles will
survive and hit their targets. Small kinetic kill vehicles

vhich could cost a few thousand dollars apiece might be
used to destroy giant missiles costing millions, if not tens of
millions, of dollars.

Four Phases of Flight
Here is what an effective strategic defense has to do:
The flight of a ballistic missile is considered in four
shases. The first is the boost phase which lasts from 300 to
500 seconds. During this phase, the first and second stages
of the rocket are buming, producing an intense infrared
signature for early waming satellites to detect the launch
from geostationary orbits.
The second stage is the post-boost phase when the
, “bus” carrying the warheads or MIRVs separates from the

. main engines. This phase lasts approximately two minutes,

during which the warheads are aimed and fired from the
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Ground-based lasers can compensate for turbulence in the
atmosphere to send sharp beams into space. Shown
above at an Air Force facility in Maui, Hawaii.

bus, along with penetration aids such as chaff, balloons,
and decoys. It is possible to engage the bus and destroy it
before the warheads are deployed, taking advantage of
ultraviolet and other signatures from the bus.

In the third or mid-course phase, the warheads and
penetration aids travel in a “threat cloud” on ballistic tra-
jectories through space above the earth’s atmosphere. This
phase lasts about 20 minutes and is the longest part of the
trajectory. There is lots of time to destroy the warheads,
but the problem is to find them. They are hidden among
the decoys and optical and radar chaff, and must be found
and tracked first.

The terminal or reentry phase lasts approximately 90
seconds as warheads come back into the atmosphere
above their targets. The decoys, being lighter, are then
slowed down by the earth’s atmosphere; this filtering pro-
cess enables immediate identification of the warheads.

In the 1970s, the terminal defense could only react in the
final minutes of an incoming warhead’s trajectory, making
interception very difficult. Also, the system was reliant on
vulnerable ground-based phased array radars. And battle
management and computer capabilities were insufficient
to handle the large volume of threats and to filter out,
through signal processing, decoys and penetration aids
carly enough to get the warheads and avoid being over-
whelmed.

Today, though, things are vastly different. Enormous
technical advances have been made, especially in four cate-
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gories: ground-based lasers, space-based lasers, space-
based neutral particle beams, and ground-based charged
particle beams. In addition, there has been rapid progress
in kinetic kill weapons technology, nuclear-powered la-
sers, and the battle management and computer coordina-
tion required to operate these different defenses as an
integrated system. All these developments ensure that the
military and cost advantages are shifting dramatically in
favor of defense.

Ground-based Lasers

Genuine breakthroughs have happened during the last
year with ground-based lasers. Based on earth, these de-
vices propagate the laser beam through the atmosphere to
a relay mirror in space that redirects the laser beam onto
the targets’ boosters and reentry vehicles.

Basing the laser on the ground is more cost effective
than placing a heavy device in orbit with enormous power
requirements. The ground-based lasers being developed
are short wavelength in comparison with the mid-infrared
wavelength space-based chemical lasers. This means they
require more power, but that can be supplied on earth; it
doesn’t have to be lifted into space. Using short wave-
length visible lasers on the ground enables keeping the

, relay mirror in space small, a few meters or less in diameter.

Recently, SDI researchers have figured out how to make
mirrors lighter, which is crucial for lifting them into space.
A flat mirror was recently manufactured that is less than 10
percent of the density of the primary mirror in NASA’s
largest space telescope. This level of performance meets
the requirements for space relay mirrors. It is also impor-
tant to stabilize the mirrors in orbit. They have to be in a
direct line with the laser beam and the target. Scientists
have figured out how to stabilize mirrors better than ever
ibefore. New materials are being used for the mirrors—
ceramics and composites with optical coatings. Not only
does this have stabilization advantages, but it costs less to
build and lift into space.

Perhaps the most significant technical advances are in
‘the area of so-called adaptive optics technology. The
sroblem with firing lasers from the ground is that they are
diffused by turbulence in the earth’s atmosphere and the
beam is degraded. The beam’s sharp focus is needed to

[burn through the surface of the ICBM. However, research-
ers have developed sophisticated sensors which measure
the turbulence in the atmosphere. A remarkable device,

_ the rubber mirror, is used to compensate for these atmo-

spheric distortions and send a highly focused beam into
space.

The rubber mirror essentially consists of scores of actu-
ators behind the surface; these selectively deform the mir-
ror in a way that cancels out turbulence. Recent compensa-
tion experiments at a mountaintop site in Maui, Hawaii,
have demonstrated that a low average power visible laser,
in this case an argon ion beam, can be propagated through
the atmosphere with pointing accuracies within required
tolerances. It works.

Sensor technology, which complements laser technol-
ogy, has also developed. One significant accomplishment is
the cryogenic cooler, which is used to cool infrared sen-
sors. Because the job of these sensors is to detect heat, they
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cannot be allowed to get hot themselves—the cryogenic
cooler serves this purpose. Very small and inexpensive
coolers have been built which are now undergoing testing.
There have been other developments, such as increased
sensitivity, imaging infrared, new detection materials, and
mosaic arrays. SDIO has initiated contracts for the so-

" called terminal imaging radar, a ground-based sensor that

is particularly useful for high endoatmospheric (within the
atmosphere) engagements. This is critical for the terminal
phase of the defense.

The feasibility of infrared lasers was impressively dem-
onstrated in August 1985. A Titan booster was mounted
on a test stand. The booster was filled with water to the
same pressure as fuel, and was stressed to the same gravity
loads experienced during launch. Essentially, conditions
were simulated to make the Titan similar to a Soviet
booster actually powered from within. An infrared laser,
operating with multi-megawatts of power in a continuous
wave mode, instantly destroyed the Titan booster. The

i Navy’s Mid-Infrared Advanced Chemical Laser, called

IS

MIRACL, demonstrated the lethality of lasers against
boosters.

Chemical lasers in general have seen dramatic advances.
These lasers are capable not only of shooting down Soviet
missiles and space-based warheads, but also other lasers
aimed at destroying our missile defense system. Chemical
lasers can be used in “keep out zones” to destroy any lasers
or objects that enter into those zones. The United States
has greatly improved its nozzle technology, which enables
it to add more power to a laser for a given size. For
example, our Alpha chemical laser, developed as a 2.2
megawatt laser, can now generate five megawatts because
of nozzle advances and added modules.

For different kinds of lasers, there has been progress in
beam control and large optics technology. Perhaps most
significant is the ability to join together several powerful
laser beams into a single concentrated beam. Researchers
have coupled six laser resonators and proved the potential
for a very high density beam. Optical phased arrays are
used to coordinate these beams. Essentially, this is a system
for multiplying the power source: if a single laser is not
powerful enough to get a target, the forces of several lasers
are joined.

There have been developments in mirror and laser beam
director technology that enable a much better focusing of
the laser beam onto its space target. Recently a large optics
facility was completed which enables diamond polishing
of laser mirrors to degrees of precision and quality never
before achieved. The SDIO surprised itself by the pace of
progress in this area. Research has also brought about
improvements in beam emittance. This enables control of
the laser beam and the ability to rapidly switch the beam
onto primary and secondary mirrors.

At the Lawrence Livermore Laboratory, research has
been moving full speed ahead into charged particle beam
devices. These move at nine-tenths the speed of light. Pri-
marily for terminal defense, the particle beam penetrates
the warhead to destroy and disrupt its internal
subsystems—the so-called “exploding brick” effect.

An additional effect of particle beams is that a cone of
radiation surrounds the channel of particles. It is sufficient
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to destroy the electronics in nuclear warheads and to cause
slumping of the nuclear materials, halting detonation.
There is no known countermeasure to this defense.
Previously it was thought that charged particle beams
could not be used for ballistic missile defense because
electrons, being electrically charged, would be affected by
the earth’s magnetic field. Thus the beam’s trajectory
-would be bent and precision would be lost. However,
I"using a lower power laser, researchers have figured out

What makes strategic defense
valuable is rapid technological
developments in the boost phase—
the first phase of the ICBM flight.

} how to make the electrons adhere to the laser photons and
. cancel out the earth’s magnetic effects.

Work on the neutral particle beam includes the White

Horse program at Los Alamos. The particles in this beam

_ are hydrogen atoms, which are neutral ions. The purpose
of this, again, is to avoid the effects of the earth’s magnetic
field.

There have been two substantial advances with the neu-
tral particle beams—the first in adding to its duration, the
iecond in adding to the power. Qak Ridge National Lab-

, dratory has produced high ion currents lasting more than
five seconds—an incredibly long period of time. At Los
Alamos, the goal is to develop a very high current beam
(100 milliamp) using a device known as a radio frequency
quadruple accelerator, the second stage of a neutral parti-
cle beam. This means that longlasting, powerful currents
can be produced.

Neutral particle beam technology includes recently de-
veloped techniques to provide precision boresighting with
optical trackers. This enables accurate aiming of the
weapon. Further, the neutral particle beam, when applied
against a “threat cloud” containing warheads and decoys,
produces a radiation signature from the warhead which
enables it to be identified and then destroyed. According
to the SDIO, these advances provide new evidence that
neutral particle beams have practical applications in near-
earth orbit for weapons missions and for interactive
discrimination.

At the Lawrence Livermore Laboratory, scientists are
working on free electron lasers. Mounted on the front of
the accelerator, the laser absorbs its electrons and converts
them into visible laser energy. The free electron laser is
incredibly efficient—it has been demonstrated at 40 per-
cent efficiency, while the highest efficiency of other lasers,
including the short wavelength excimer laser, is around
four percent. A free electron laser will soon be built at
White Sands Missile Range in New Mexico to demon-
strate the technology of visible wavelength at high sus-
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tained power levels. Free electron lasers can be based on
the ground and hit targets in space during any of the phases
of a warhead’s flight via relay mirrors.

Scientist Edward Teller has been a powerful advocate of
the nuclear pumped X-ray laser. This is a very valuable
weapon which will enable the simultaneous destruction of
massive salvo launches of ICBMs. The laser is powered
with a nuclear bomb. It works by exploding a small nuclear
device and then channeling its power through 50 laser rods
at targets in space. The rod is first aimed at the target, the
nuclear device is exploded, and the target is no more. The
nuclear pumped laser is a weapon of awesome power; no
known countermeasure could withstand the force of con-

The nuclear pumped laser is a
weapon of awesome power for
which there is no known
countermeasure.

centrated nuclear energy fired at such speed. The efficacy
of this technology was demonstrated in a series of tests at
an underground Nevada nuclear test site.

The initial feasibility was demonstrated with the X-ray
laser in Dauphine and Excalibur tests. These were fol-
lowed by a series of tests named for cheeses: Romano,
Cabra, and Cottage. The last test, Cottage, was held in
March 1985. It proved the physics for the system and
identified new high energy laser and optics schemes to
direct the X-ray beams.

Since a nuclear weapon device is a pumping mechanism,
the United States cannot base X-ray lasers in space and
adhere to the space treaty. The weapon is, however, very
small and a large number can be carried in the bus of a
Trident submarine-launched ballistic missile for launch in
the pop-up mode to engage targets in the post-boost or
mid-course phases of trajectory. Depending on the subma-
rine location at launch, the X-ray lasers could be placed in
space very early in an attack. While a salvo launch by the
Soviet Union might be able to overwhelm space-based
chemical lasers, augmentation by the X-ray laser after a
Soviet attack could blunt it.

In addition to lasers, there are kinetic energy kill devices
which are enormously effective for boost-phase intercept.
This hit-to-kill or kinetic weapons intercept option also
exists for all phases of a ballistic missile’s flight. Kinetic
energy weapons could be used for boost-phase intercepts,
since small rockets with homing seekers can be carried on
satellites in low earth orbit. These same interceptors also
can operate in other phases of trajectory. These hit-to-kill
devices are called flying tomato cans because of their shape
and approximate size. They can weigh 40 pounds or less
and travel through space at 10 km/second to engage tar-
gets 1,000 kilometers away.
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A different type of interceptor coulu UPCLALT 1LULLL UIC
ground to hit and destroy targets within the atmosphere in
altitudes of between 10 to 30 kilometers. This would t
useful for the terminal phase of the defense. For the:
small hypervelocity interceptor missiles, the non-nucle
warhead is guided to the vicinity of the incoming warhead
through a series of external commands and onboard small
radar sensors. Maneuvering to within a few meters of the
target, the warhead explodes to form a “pellet cloud” that
destroys the reentry warhead. This is sometimes called the
shotgun approach because it operates like a shotgun, firing
a maze of pellets, some of which are bound to find their
target.

Recently, the homing overlay experiment (HOE) proved
the capability of a non-nuclear interceptor launched from
a fixed ground base to destroy an incoming ballistic missile
outside the earth’s atmosphere. The basic intercept tech-
nology was successfully demonstrated in an experiment on
June 1, 1984. A Minuteman ICBM was launched from
Vandenburg Air Force Base; its warhead was intercepted in
mid-course by a kill vehicle fired from Mech Island in the
Kwajalien atoll. This intercept is significant because it
shows the kill capability available in the mid-course phase
of defense in space.

Ultimately, kinetic energy weapons such as the HOE,
which destroy their targets by simply colliding with them at
closing velocities of 32,000 km/hr, could be an essential
part of the multilayered defensive system.

Both target acquisition and tracking have been exten-
sively analysed, along with the interceptor /kill vehicle for
the terminal tier of the defense. The surveillance is per-
formed by an airborne optical adjunct. This program is
being carried out by mounting several infrared telescopes
to look out in space atop a Boeing 757 transport aircraft
designed to carry them to a high altitude. A fleet of the
sensors would be operated to detect arriving reentry vehi-
cles and track them. Then they would be shot down.

Problems That Remain

These are just a few of the technologies that are showing
unforeseen progress in the SDI research effort. No men-
tion has been made of the electromagnetic railgun, which
can be used to fire kinetic kill devices. Or of advances in
hardening high-density focal plane arrays and processors so
they are not as vulnerable to nuclear radiation. Or of the
new concept of a chemical rocket for boost-phase inter-
cept.

The SDI program is experiencing progress in areas such
as sensor imaging with phased array radar and with signal
processing. There has been impressive progress with sur-
veillance and sensor miniaturization, especially with opti-
cal sensors. Multispectral measurements of boosters, post-
boost vehicles, and reentry vehicles have been obtained
from both optical and radar devices.

This is not to say that technical problems do not remain.
It is only to suggest that they are being successively over-
come. Strategic defense has moved dramatically from the
“whether” to the “how” stage: it is now a question of what
is the best way to do it, not whether it can be done. In this
sense, critics who continue to speak of SDI in terms of
science fiction are behind the debate.
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Perhaps the most intractable problems for SDI lie in the
areas of battle management and computer programming,
On this point, the critics’ arguments have some validity.
SDI must be capable of stopping not only a single or small
ICBM launch, but the simultaneous launching of the entire
Soviet arsenal. This means thousands of warheads
launched at different places moving in different directions
toward different targets. How to coordinate a system to
get all—or virtually all—of them?

It is estimated that several million lines of computer
code will be required for a viable SDI coordination pro-
gram. That seems like a very daunting number. Actually,
the telephone company has a program that uses several
million lines of code. While the SDI program is quite dif-
ferent, it must be remembered that progress is being made
now, and progress in this area has been extremely rapid in
the past. Ten years ago, there was no indication of anything
as ambitious as a 16,000-bit computer memory chip; today
companies use 256,000-bit memory chips and research is
leading us toward a four-megabit memory chip within a
few years. Jumps like this in data processing can very
quickly change the entire picture and make a previously
formidable problem quite simple.

Recently, the SDI office established a panel from indus-
try, government, and academia to examine the battle man-
agement technology and evaluate software capabilities for
a defense system. The Eastport Study Group concludes
“that computing resources and battle management soft-
ware for SDI systems are within the capabilities of the
hardware and software technologies that could be devel-
oped within the next several years.” During the past year, a
consortium of universities has been charged with the task
of developing battle management algorithms to evaluate
processor performance. The consortium will also work on
synchronizing networks of artificial intelligence for the

system. Because of the difficulty of writing a single pro-
gram for a single machine with millions of lines of com-
puter code, the plan is to write several separate programs
and then integrate them to achieve the same effect.

A second major challenge is for SDI researchers to con-
tinue to work on ways to reduce the cost of launching
material into orbit. Right now it costs several thousand
dollars per pound to send up material on the space shuttle.
A program has been established between the SDIO and
NASA, as well as other defense agencies, to develop space
logistics and lifting techniques to launch material more
cheaply and efliciently.

New launch vehicle concepts are being developed that
could cost substantially less. Components that need to be
sent into space are being miniaturized. Ways are being
figured out to keep as much as possible on the ground.
Ultimately, this problem may be a litmus test for space-
based weapons: unless costs of maintaining assets in orbit
can be considerably reduced, SDI will be very costly to
deploy in space.

A little more than three years after President Reagan’s
strategic defense speech, and a couple of decades since
serious work began in the area of missile defense, scientists
have to look back and say that the progress has been
astonishing. Certainly, as old problems have been solved,
new problems have arisen. But the direction of the re-
search is toward finding better, cheaper technologies.
None of the problems are viewed as insoluble, or not
worth trying to solve. American scientists are proving equal
to this grand enterprise, as they have proved equal to simi-
lar grand ventures such as the Manhattan Project and the
moon landing in the past. It is up to the American people,
however, to provide the support that is necessary for this
country to find a solution to the menace of the nuclear
threat. =
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MR. DONALDSON GOES TO WASHINGTON

Politics and Social Climbing in the TV Newsroom

DINESH D’Souza

There is an overwhelming, and sometimes quite vehe-
ment, conviction on the right that television journalists are
East Coast liberals, raised in opulence, schooled at the
Ivies, recruited into the profession to promote a radical
elitist world view.

The evidence shows that most TV reporters are not
products of the liberal establishment. To give a few exam-
ples: Mike Wallace of CBS grew up in the Midwest and
attended the University of Michigan. Roger Mudd of NBC
hails from Richmond, Virginia. Steve Bell of ABC grew up
in Iowa. Ken Bode of NBC, a native lowan, attended the
University of South Dakota. Richard Threlkeld of ABC
went to Ripon College in Wisconsin. Dan Rather of CBS
was bom in Wharton, Texas, the son of a ditchdigger, and
went to Sam Houston State Teachers’ College. Charles
Kuralt of CBS was raised in Wilmington, North Carolina.
Jim Miklaszewski of NBC grew up in Milwaukee and
attended Tarrant County Junior College in Texas. Diane
Sawyer of CBS grew up in Kentucky.

Bettina Gregory of ABC correctly notes that, in network
journalism, “the emphasis is away from the East Coast
liberal axis.” The reason for this, producers say, is that TV
news reaches into homes all over the country and thus
needs faces and voices that are not parochial but have wide
appeal. Midwestern accents and all-American looks are a
real asset, and of late even Southern intonations seem to be
fashionable.

No matter where he comes from, however, the aspiring
TV journalist typically adopts a left-liberal world view as
he picks up the tools of his trade. There is nothing conspir-
atorial in this, To get their stories on the air, TV journalists
have to embrace the culture of network news, either con-
sciously or unconsciously. It is only natural that an ambi-
tious, social climbing reporter from the heartland who
wants to please his colleagues and his superiors will absorb
their ideas of what makes a good story, of what is consid-
ered responsible journalism. And since the culture of tele-
vision journalism is liberal, it is hardly surprising that re-
porters get their idea of what is news—ultimately the most
ideological question in journalism—from a whole range of
left-liberal assumptions, inclinations, and expectations.

An interview with Sam Donaldson in the March 1983
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Playboy offers a revealing look at political socialization in
the newsroom. Donaldson did not start out as a liberal
crusader. He was raised on a farm in El Paso, Texas. His
mother was a devout Baptist. Young Sam was dispatched
to the New Mexico Military Institute, perhaps to reform a
burgeoning arrogance. Then he went to Texas Western
College in El Paso. He is said to have supported Barry
Goldwater for President in 1964.

It was not until Donaldson migrated to the city, and
became part of its journalistic culture, that his values al-
tered dramatically. “When I came east to New York and
Washington,” he says, “my view of the world and politics
changed. When [ went back home, I had violent political
arguments with my mother and friends. I had left the fold.
I was reading the New York Times, the Washington Post,
and other so-called Communist-inspired newspapers.”

Donaldson does not seem to view those shifts as ideo-
logical, but rather as signs of maturation. “I didn’t think
everyone who was out of work was really responsible for
not having a job; I didn’t feel someone who couldn’t read
and write English could be faulted for not finding a posi-
tion as a computer programmer.” These would be exam-
ples of intellectual growth, if indeed young Donaldson or
his parents ever thought otherwise. But from Donaldson’s
caricature of his origins, one gets the sense that this same
trivializing instinct is what causes him to ridicule strategic
defense or supply-side economics: he regards them as no-
tions straight out of the bovine world from which he was
liberated.

Donaldson complains that “Under the Reagan Adminis-
tration, reporters were invited [to White House dinners]
but not their spouses. Why? Was the wife of General Mo-
tors chairman not invited? Oh no, she came. Was Gregory
Peck’s wife not invited? No, no, she came. The point was
that press spouses were dispensable. The Reagans didn’t
really consider us on the same level as their Hollywood
friends.” This unusual outburst of class envy suggests how
socially self-conscious Donaldson is, how eager he is to
ascend the cultural ladder to greater heights of acceptance
and accolade. Sam Donaldson definitely does not want to

DinesH D’Souza is managing editor of Policy Review.

Policy Review
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SPACE DEFENSE — THE
IMPOSSIBLE DREAM?

President Reagan’s dream of complete protection against nuclear
missiles by an impenetrable defensive shield is being given concrete
shape by a strong political-military-scientific organisation. But
what are the true goals of SDI? Are they really attainable? And is
there a cost-effective relationship between defense and offense that

makes the results practicable and desirable? If the answers to these
questions are negative, then fundamental alternatives, for instance
in arms limitations and modernisation, could obtain far greater
security at far lower cost. This is the thrust of Dr Garwin’s enquiry

——ard conclusion; his views are his own and not necessarily those of -

[BM or Columbia University.
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STRATEGIC DEFENSE INITIATIVE

Dr Richard L. Garwin is [BM Fellow at
the Thomas ]. Watson Research Cenrer
and Adjunct Professor of Physics

umbia University.

hree years ago, President Ronald

Reagan in his famous TV speech of

March 23, 1983, revealed to the
world his dream of a defense against
strategic ballistic missiles which would
“render nuclear weapons impotent and
obsolete.” The problem and solution were
both clear in his mind: Although deterr-
ence of nuclear war by threat of retajiation
had worked and would continue to work,
the U.S. and its allies deserved better than
to base their security on the threat of des-
truction of another society. It was this
dream that the President shared with the
American people — a defense so perfect
that not only would Soviet nuclear
weapons be rendered impotent bur ours
would be rendered unnecessary.

Indeed, recognizing “If (defensive sys-
tems are) paired with. offensive systems,
they car be viewed as fostering an aggres-
sive policy, and no one wants that,” the
President indicated that he would share
such defensive technology with-the Soviet
Union so that they would have an effective
defense at the same time as the West, if
they did not achieve it by themselves.

DREAM TO CONCEPT

In a formal statement of September 13,
1985, Dr. John Bardeen stated that “Presi-
dent Reagan prepared his speech with no
prior consultation either with technical
experts in the Pentagon concerned with
research in this area or with his own Sci-
ence Advisor, Jay Keyworth.” Dr. Bar-
deen was a member of the White House
Science Council at the time of the Star
Wars speech and is a physicist with two
Nobel Prizes in physics — one for the
transistor and the other for the theory of
superconductivity. Soon after the Presi-
dent’s speech, 50 scientists and engineers
under the leadership of Dr. James C.
Fletcher (the Defensive Technologies
Study Team — DTST, or the Flercher
Committee) began a 4-month study to
learn whether it was feasible to achieve the
President’s dream. At the same time, a
group of six political scientists led by Dr.
Fred S. Hoffman, constituting the Future
Strategic Security Study began a parallel
investigation. By October, 1983, the
Fletcher Committee had completed its 7-
volume report, judging that eventually a
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“robust effective” defensive sy
be built, but conditioning this j:
the limitation of Soviet offensive torces by
arms control or other means. The Hoff
man study, in contrast, was skeptical that
highly effective defense could be obrained
but was enthusiastic about the benefits of
nearer-term, perhaps 5C% -effectiv
defense against strategic ballistic missiles
This dichotomy has been papered over b
the Administration, with the Presiden
continuing to assert his dream of a defens
so good that nuclear weapons can be aban
doned, while the bureaucracy in charge ¢
spending the money for investigation ¢
defensive  technologies and  systerr
ridicules the idea of a perfect defense as
strawman invented by critics of SDI.

The Fletcher Committee recommende
a layered-defense, which would attac.
ICBMs and submarine-launched ballistic
missiles (SLBMs) in boost phase, post-
boost, mid-course, and in the terminal
phases, to be investigated in a program
which if there were no limits on funds
available would consume $26 billion in five
years, and some $70 billion in ten years, by
which time only information would be
available, not defense. The idea was two

- CONTINUED NEXT PAGE



DREAM...CONTINUED

have a program which would provide by
the 1990s a sound basis for a judgment as
to what kind of defense could be con-
structed to fulfill the President’s dream.
By March 1984, the Strategic Defense
Initiative Organization (SDIO) had been
created and Lt. Gen. James. A. Abraham-
son selected to head it. For fiscal year
1987, the Administration has now
requested $5 billion for the SDI, hoping to
achieve something like the recommended
spending profile of the Fletcher Commit-
tee. Why are we spending this money?
What are the goals of a defense for which
the technology is being investigated?
" The ability of U.S. industry and that of
the allies to spend $70 billion in ten years
on technological investigations is not in
doubt. These funds, of course, are not
delivered from another planet, but are
taken in taxes or fees or in loans which may
or may not be repaid. In any case, these
expenditures are a measure of efforts of our
nd technical indi-
vard investigating
r than defenses
improvement of
5, or the like. It is
commitment of
he benefits which
ood that they will

S

f defense systems
‘ogram are:

:at U.S. and allied
: depend on the
»t Union to avoid
hich would allow
clear weapons for

would deny the
ence in achieving
uclear attack, so
e deterred from
v retaliation but
s would not be
re, and
wld improve the
J silos in which
misstles  are
hus  strengthen
of retaliation.
resident’s dream,
:cted as infeasible
» program. Right
h of 1983, White
those who advo-
e of nuclear war
s “bloodthirsty,”
>n which would
" a defense which
on deterrence by
: Fletcher Com-

mittee emphasized the requirement for
“birth-to-death tracking” of warheads
through the system, so that they might be
effectively destroyed, and Dr. Fletcher,
writing in the journal Issues in Science and
Technology in Fall 1984 stated that “an
enormous and error-free program, on the
rder of ten million lines of code,” would
be required for an effective SDI defense. In
recent months, the leaders of the SDI
Office and supporters of the SDI have been
rudiculing critics of the SDI for ever taking
scriously this SDIO requirement of 10 mil-
lion lines of error-free code, just as in early
1985 they ridiculed these critics for stating
that such perfection could not be achieved
— an assertion now adopted by the SDIO!
When I brought to the attention of Dr.
(Major) Simon P. Worden, Military Aide
to General Abrahamson, in a debate in
Colorado Springs November 19, 1985, the
fact that it was not the critics but Dr.
Fletcher himself who had stated both the
necessity and feasibility of ten-million-line
error-free  programs, Major Worden
responded,

“I must confess some guilt in those state-
" ments, as I wrote much of the material

Dr. Garwin has cited. I have been taken

to task for these statements by certain
software engineers. One of them has
said that [ must have been crazy or
drunk when I wrote those statements. |
was-probably both! If one thinks about
it, it is obvious that we don’t need error-
free code.”

The perfect defense which (if it also
extended t0 cruise missiles, trawlers, and
the like) would allow us to abandon our
own nuclear weapons is not being sought.
It cannot be achieved, in part because we
do not know how to make systems of a
perfection which when challenged with
10,000 or 30,000 nuclear warheads (and a
million decoys or more) could destroy all
of them except one or a very few. More
important in comparison of the require-
ment for an effective SDI with those for
the Apolio Program for landing 2 man on
the moon and returning him to earth, the
Manhattan Project to build the atomic
bomb in World War II or the space shuttle,
is that the Soviet Union does not want to
be disarmed by having such a perfect
defense in the hands of the West. Options
open to the Soviets to nullify this system
are to underfly it (with cruise missiles); to
overwhelm it with numbers; of to outfox it
by blinding the necessary sensors, by
rotating the missile in boost phase so as to
spread our the heat from space-based la-
sers, by providing the real warhead in mid-
course with decoys attached by cords, so
that when a small homing kill
lides with the warhead af
minutes of travel; it may coll
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with a hollow plastic balloon tethered at a
distance of 20 m from the re-entry vehicle.
All these countermeasures use pre-SDI
technology, as does the general-purpose
counter of a fast-burn booster, which can
achieve full ICBM speed in some 50 sec-
onds, rather than the present 120-300 sec-
onds of existing ICBMs. Such fast-burn
boosters with a single warhead (Midget-
man) were studied for the Fletcher Com-
mittee by contractors, and a force of 1000
such mussiles (with research, develop-
ment, investment, spares, and operating
costs for 10 years) was estumated at $11
million each.

In February 1985, Ambassador Paul H.
Nitze enunciated the requirement that a
space defense must be “cost-effective at the
margin,” if it is to be deployed — then 1t
must cost less to strengthen than it costs
the offense to defeat. In a rigorous calcula-
tion published in Nature May 23, 1985, 1
showed that fast-burn boosters of 5C-s
burn time and hardness generally acknow!-
edged achievable, could be countered by
space-based lasers of power and quality far
beyond anything thus far demonstrated,
only if vast numbers of lasers were
employed. Specifically, 3000 fast-burn
boosters would exhaust 1000 space-based
lasers of 25 megawatt power and perfect
10-m-diameter mirrors, even if- these
enormous mirrors could jerk from point-
ing accurately at one booster to pointing at
another within 0.1 seconds.

Additional countermeasures available to
the offense are space mines — small explo-
sive-carrying satellites accompanying a
defensive satellite always within lethal
range and ready to explode at receipt of a
command or when tampered with. In gen-
eral, defensive systems deploved in space
are regarded as very vulnerable to coun-
termeasures by the other side. Edward Tel-
ler, generally known as the creator of the
hydrogen bomb, and a strong supporter of
strategic defense, has put it this way in
numerous articles, interviews, and Con-
gressional testimony: “But lasers stationed
in space won't fill the bill — they must be
deploved in great numbers at terrible cost
and could be destroyed in advance of an
attack.”

Although the President’s dream includes
countering nuclear weapons “bv means
that are non-nuclear,” one of the principal
hopes for the SDI is the x-ray laser being
worked on at the U.S. Department ot
Energy Livermore Laboratory, which
would be powered by a nuclear explosion
of intensity similar to that which is used on
the strategic offensive weapons. [ronically,
the SDI office sometimes asserts that the
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survive against Sovier lasers which moti-
vates SDI-related work on such nuclear
arms. The SDIO and the Livermore
Laboratory do not, however, note that
Soviet advances would be stopped dead in
their tracks by a comprehensive ban on
nuclear explosions. In my opinion, any
x-ray laser gap with the Soviet Union is
fike the agriculture gap — with 30% of the
Soviet population on the farm vs. 3% of
the U.S.

As for the third possible goal, to contri-
bute to the survivability of the strategic
retaliatory force and thus to strengthen
deterrence rather than to replace deter-
rence — this is entirely feasible. It com-
petes, however, with other means for pro-
viding survivable strategic retaliatory force
and, as such, was thoroughly investigated
by the President’s Commission = on
Strategic Forces established by President
Reagan in January 1983 and chaired by Lt.
Gen. Brent Scowcroft, former National
Security Advisor to Presidents Ford and
Nixon. The Scowcroft Commission was
charged with reviewing the entire strategic
posture of the United States,. not only
strategic defense, and in their report
strategic defense played no role in aiding
future U.S. security and certainly not in
replacing the strategic retaliatory force. In
its public reports of April 1983 and March
1984, the Scowcroft Commissiom found
that the vulnerability of Minuteman silos
did not impair U.S. security, so long as
these vulnerable silos were imbedded in a
force which was not overall vulnerable —
because it contained strategic aircraft (car-
rving cruise missiles} which could take off
before being destroyed by a nuclear attack,
and strategic submarines hidden in the vast
oceans. The Scowcroft Commission was
well aware that 4C% of the strategic sub-
marines are in port at any one time. With
200 warheads on each of more than 30 sub-
marines, 4 submarines in a single port
would provide 80C warheads vulnerable to
a mere two Soviet warhead actack.
Nevertheless, the overall retaliatory force
was built large enough so that a Soviet first
strike catching more than 20C0 submarine-
launched warheads in port would sull leave
a devastating retaliatory strike.

The Scowcroft Commission recom-
mended that future U.S. and allied security
be assured by,the development of the small
single-warhead Midgetman missile to
replace the Minuteman (3 warheads) and
the MX (10 warheads) in the longer term,
deployed either in individual silos or ‘on
hardened mobile launchers. Furthermore,
a small submarine carrying fewer warheads
than the present Poseidon or Trident sub-

- marine would avoid vulnerabilities by pro-
viding more submarine targets at sea. |
have long studied for the U.S. government
small submarines weighing as little as 10CC

tons and carrying small or large [CBMs
horizontally in capsules outside the
pressure hall of the submarine. These are
eminently practical and should be
developed.

Finally, if it is desired to defend the
Minuteman silos in order to reduce their
vulnerability to attack by accurate, numer-
ous Soviet re-entry vehicles, that can be
done with existing technology. There is no
need to wait eight or ten years for the SDI
research program to be completed in order
to learn that we can indeed defend Minute-
man silos effectively. On May 23, 1985,
Dr. Edward T. Gerry of W. J. Schafer
Associates, an important SDI contractor,
and [ published “15 Agreed Propositions”
on the SDI. These were worked out word-
for-word in more than a day of discussion
and analysis at Dartmouth College, under
the moderating eye of Dr. Arthur Kan-
trowitz. Proposition number 9 reads:

“In the continuing context of deterrence
of nuclear war by threat of retaliation,
technologies already exist to solve the
problem of strategic force vulnerability
sooner and at lower cost than via layered
defense with space components.”

Dr. Gerry was in charge of boost-phase
systems for the Fletcher Committee which
studied strategic defense for President
Reagan and which recommended the SDI
program.

If the goal of perfect defense to allow
elimination of Western nuclear weapons is
regarded as incredible and is in fact not
being sought; and if the goal of defending
missile silos can be achieved sooner and
more cheaply without the SDI, what goal
is left which warrants the treasure being
expended in SDI research? The only one
remaining of our three is “to deny the
Soviet Union confidence in the military
goals of nuclear attack on the U.S. or its
allies.™ It is not easy to define a nuclear
attack which can be counted as gaining
military goals in the absence of an SDI
defense, and which can be denied by the
presence of a modest defense.

On January 12, 1984, [ spoke at the Uni-
versity of California at Los Angeles. Two
individuals were asked to prepare 20-
minute responses to my talk, one of them
being Dr. Fred S. Hoffman. Challenged to
provide an example of “military goals to be
achieved by a nuclear attack™, Dr. Hotf-
man stated cthat, at present, if there were a
large-scale conventional war in Europe,
the U.S. would be loading military resup-
ply ships in four ports in the United States.
Today, the Soviet Union could destroy
those four ports with tour reliable ICBM
warheads, but assuming a 50%-etfective
space defense system, the Soviet Union
“could not count on destroying those four
ports, and therefore would not even try.”
As recounted in my testimony to the U.S.
Senate of 04/25/84, [ then_asked Dr. Hoff-
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man why the Soviet Union would not send
over four nuclear warheads, learning in a
.few minutes via satellite observation of the
nuclear explosions (or via seismographic
detection) that two ports remained unde-
stroyed. They could then send over addi-
tional warheads resulting in the destruction
of the four ports by (probably) eight war-
heads of the 90C3 strategic warheads in the
Soviet inventory. Dr. Hoffman replied
that they would not dare to do that because
the U.S. President would respond with
nuclear retaliation against the Soviet
Union. [ then inquired why the U.S. Presi-
dent would be willing to retaliate against
four ports destroved with eight nuclear
warheads when he would not be willing to
retaliate in the case of those same four
cities destroved by four nuclear warheads,
No answer was forthcoming then or since.

Indeed one can assign tasks like destroy-
ing the 500 odd-numbered Minuteman
silos, which could probably not be done
now and ‘could certainly not be done in the -
presence of any significant defense. But
these are not militarily significant tasks,
and the denial of confidence in achieving
that task is not militarily significant either.
In fact, none of the three goals of strategic

defense is both achievable and significant.

COMPLETE PROTECTION

For completeness, let me mention tw
additional reasons which are often pr
sented by “realists” as the reasons why
they support SDI. These are the rogue-
nation [CBM and the Soviet accidental
launch.

The argument goes that Libya acquires
an [CBM and mounts a stolen nuclear war-
head on it equipped with a re-entrv vehi-
cle. It then holds New York hostage,
threatening to launch its ICBM and thus to
destroy New York City. Leave aside for
the moment the question of what the U.S.
would do against a Libyan trawler or com-
mercial aircrafe. Leave aside the undoubted
capability for covert action (well merited,
in this case) against the highly visible
ICBM on its launch pad. I just mention the
450 Minuteman-[I missiles in their silos,
each equipped with a single powerful
nuclear warhead. Long before any SDI
capability would be available, existing U.S.
infrared warning satellites could be teamed
with a few of these Minuteman-II ICBMs
to provide a capability for meetng the
rogue-nation warhead in space (in mid-
course) with a massive nuclear explosion
which would cerainly render it “impotent

and obsolete.”

The prospect of an accidental launch of
Soviet [CBMs has been the subject of let-
ters to the editor and short articles in the

" CONTINUED NEXT PAGE
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What
The Churches Are Saying
About “Star Wars”

_ RICHARD E. SINCERE, JR.

N 1960, theologian John Courtney Murray, S.J., published his classic work,
We Hold These Truths, in which he reconciled Catholic political and social
teaching with the “American way of life.” Murray’s trenchant observations of
the problem of war and peace in the nuclear age remain relevant today:
There are those who say that the limitation of nuclear war, or any-war, is today
impossible, for a variety of reasons—technical, political, etc. In the face of this
position, the traditional doctrine simply asserts again, “The problem today is limited
war.” But notice that the assertion is on a higher plane than that of sheer fact. It is a
moral proposition, or better, a moral imperative. In other words, since limited nuclear
war may be a necessity, it must be made a possibility. Its possibility must be created.
And the creation of its possibility requires a work of intelligence . . . To say that the
possibility of limited war cannot be created by intelligence and energy, under the

direction of a moral imperative, is to succumb to some sort of determinism in human
affairs.

For 40 years, the debate over nuclear weapons policy has been conducted on a
moral plane as well as a political one, beginning even before Hiroshima with
Father John Ford’s 1944 critique of obliteration bombing. The 1983 pastoral
letter of the U.S. Catholic bishops probably represents the peak of activity by re-
ligious groups in the nuclear debate. And while this letter received an unusual
amount of media attention, it was by no means unique.

When President Reagan announced his Strategic Defense Initiative (SDI) in
March 1983, he also couched his proposal in moral terms: “Wouldn't it be better
to save lives than to avenge them?” The idea that innocent civilians should be
spared the ravages of war is not new; it is entrenched in the Just War doctrine
formulated during the Middle Ages and refined by theologians and philoso-
phers, both Catholic and Protestant, ever since. But by the 1980s, many religious
thinkers had abandoned the Just War doctrine as irrelevant, due to the

CONTINUED NEXT PAGE
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to witnesses who in some cases included
government personnel? The article even
made 2 point of mentioning that witnesses
must undoubtedly have wimessed real contras
since the witnesses seemed to keep recalling
“Chinese” Kalashnikov rifles, which only
contras were said to carry. Arms experts
might find this strange. To “civilians” Chi-
nese and Soviet Kalashnikovs look identical.
The New York Times article continued:

Mrs. Barreda said that during her five days.as a
captive she witnessed the torture and murder of
a peasant acquaintance who had been kid-
napped by the Nicaraguan Democratic Force
{the largest group of comtras} in a separate inci-
dent. .

‘They asked him if he loved the revolution,’
she recalled. ‘He said, “Yes, [ love the revolu-
tion, because it has given me land, which is
more than Somoza ever did.”

‘So they started to gouge his eyes out with a
spoon,’ she said. ‘Then they bayoneted him
through the neck. They finished him off with a
burst of machine gun fire,” she said.

Actually, small farmers around El Zapote are
incensed at the Sandinistas because in mass
relocation and forced collectivization
schemes, they are lasing the land they have
always had. They are being systematically
removed to camps by the tens of thousands,
an inconvenience that need not disturb the
perceptions of foreign observers who do not
go into the hills to see it.

There are still other human rights reports
which quote Digna Barreda’s testimony. In a
report prepared by a Sandinista-connected
body for Catholic bishops visiting from the
United States, Barreda says she saw a friend
of her husband’s, Carlos Aleman, done in by
the contras when he was “thrown off a cliff.”

When I asked the couple about this, they
both said that Carlos Aleman was still walk-
ing around Nicaragua. Any suggestion that
he was dead was ridiculous, they said.

During the CBS videotaping, a silent
crowd had looked on. Living all around the
Barreda home in Esteli’s Rosario housing
project were families that were doubled-up
ind tripled-up in whatever housing they
could find, because a flood of new refugees
had been generated by the Sandinista Peo-
ple’s Army projects of depopulation and re-
location, for purposes of counterinsurgency
and collectivization. Within blocks of Digna
Barreda lived eyewitnesses who had seen the
People’s Army destroy churches and schools.
These people were not sought out. Nor did
they make much effort to intrude. It is
thought among many ordinary Nicaraguans
that the foreign press is dangerous, little more
than internacionalistas—proletarian interna-
tionalists who have come to help support the
Sandinista revolution.

The significance of all this—the politica}
background of the Barreda-Ubeda couple,
the contradictory statements, the thinness of
the investigation and reporting—is not that it
establishes that the reported incident of mul-
tiple rape did not occur. It is, rather, that no
serious effort was made to establish the truth.
Two of the pillars of the North American
media reduced a complicated and ambiguous
set of circumstances to a simple morality play.
The grounds for doubt were glossed over.

The events recounted here are not meant
to raise any sort of hue and cry that the press be
somehiow reformed. Instead, this is a caution-
ary tale for news consumers, a guide to some of
the pressures at work on foreign reporting. The
news is a commodity we very much need, but
perhaps a footnote to freedom has been ne-
glected: Buyer beware.
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tremendous power of nuclear weapons. They argued that the nature of nuclear
weapons meant that concepts like discrimination and proportionality were no
longer workable principles for the conduct of war.

For a variety of reasons, religious leaders have generally lent their support to
the deterrence doctrine known as Mutual Assured Destruction. Consequently,
they have opposed SDI or “Star Wars” (as it came to be called). Yet it can be
argued that the very premises on which the churches base their opposition to
“Star Wars” may lead to a very different judgment—that the Judeo-Christian
moral and political tradition urges a policy closer to strategic defense than to
strategic vulnerability. Ironically, while the gauntlet tossed by John Courtney
Murray has been picked up by President Reagan and *“hawkish” defense
scientists, the moral and intellectual challenge has been shunned by Murray’s
successors in organized religion.

What follows is an examination of statements by major church bodies,
ecumenical organizations, and religious leaders in the United States and Canada
on the question, “Should the United States pursue the Strategic Defense
Initiative?” A few important groups—like the U.S. National Council of
Churches—have issued no statements directly addressing SDI. But enough
statements have been published to derive a few tentative conclusions.

Protestant Responses

Protestant Ecumenical Groups. Most Protestant organizations, ranging in
size from the National Council of Churches to local parishes, have long opposed
the nuclear arms race and have counselled American policymakers to negotiate
arms control agreements. They have done this, however, at various levels of
participation in public debate.

Such is the case with the Protestant churches’ approach to SDI. Some large
denominations—the Church of the Nazarene, the Lutheran Church-Missouri
Synod, the Southern Baptist Convention, and the United Church of Christ, to
name four—have not issued any statements regarding SDI. In fact, few national
organizations have addressed strategic defense directly in their statements and
resolutions. Nonetheless, it is possible to find indications of opposition to the
Reagan administration’s SDI in past texts on nuclear arms policy.

For example, Church Women United, described as “an ecumenical lay
movement providing Protestant, Orthodox, and Roman Catholic and other
Christian women with programs and channels of involvement in church, civic,
and national affairs,” has some 2,000 units formally operating throughout the
. United States. In June 1985 its board opposed SDI in a resolution that asked
“Church Women United constituency to express this opposition by letter and
telephone to their Congresspersons.” The board noted past actions that had
called for reductions in military spending and stated that “experts in foreign and
defense policy say” Star Wars “only fuels the escalation of the arms race.”

CONTINUED NEXT PAGE
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Insight, a monthly newsletter of the National Association of Evangelicals
(NAE), took note of the strategic defense debate in its August 1985 issue. Editor
Robert P. Dugan explained that while NAE itsclf has not taken sides in the
matter, “other religious advocates in Washington are expressing strong argu-
ments pro or con along moral lines.” Opponents of SDI, he said, “see it as
fostering an ever-increasing arms race and abrogating the 1972 Anti-Ballistic
Missile Treaty.” Its proponents “assert that Pentagon research violates no treaty
and includes no arms build-up.” Dugan pointed at the “perverse and paradoxi-
cal” cornerstone of deterrence, Mutual Assured Destruction, stating that “if
strategic defense could be deployed jointly by the U.S. and the USSR, as the
President has suggested, that theoretically could provide escape from the
dangling Sword of Damocles, i.c., MAD.”

While not a U.S. Protestant organization, the views of the Canadian Council
of Churches are impdrtant because they may have contributed to the decision by
Prime Minister Brian Mulroney’s government to forgo participation in strategic
defense research. A July 1985 presentation to the Canadian government’s
Special Joint Committee on Canada’s International Relations cited an earlier
resolution by the Canadian Council of Churches which urged “the Canadian
Government to take a strong stand against the Star Wars scheme” and
committed itself and member churches to do “everything in our power to
condemn the expansion of nuclear weapons into space.”

Ernie Regehr, the church council’s representative, explained the reasoning
behind this stance: “[For] the United States or any other nation to have singular
control over technology like SDI, the only appropriate phrase to describe the
world’s political situation would be ‘a universal dictatorship.” Such a situation
would be detrimental to the whole human community . . . regardless of how
benevolent the dictator state might be.” .

The Council said, *“We do not oppose strategic defense because we don’t think
it would work; we oppose strategic defense because we believe the world would
be a more dangerous place if it did work.” It argued that SDI would undermine
arms control efforts and “would create incentives to expand nuclear arsenals.”
SDI, it said, is “a decidedly offensive weapon...designed to enhance the
survivability of strategic nuclear warriors, the better to do nuclear battle.” By
enhancing strategic flexibility, therefore, SDI “includes the support of nuclear.
first-strike and war-fighting options.”

The 1.6 million-member American Baptist Churches has issued a number of
statements on nuclear arms policy. Most are based on a December 1978 General
Board policy statement on military and foreign policy that called for radical
disarmament measures “down to levels that provide for internal policing within
nations and international policing as adopted among nations.” This move toward
world government would be preceded by “conscientious efforts. .. to reduce
nuclear armaments and to impose safeguards on nuclear technology to prevent
further proliferation,” including “controls on weapons research and develop- -

CONTINUED NEXT PAGE
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ment.” Such arms control agreements should “deal with the larger range of arms
production, including non-nuclear systems.”

A December 1981 statement called on the U.S. administration to “move
toward an immediate freeze at present levels of stockpiles of nuclear warheads
and delivery systems.” It seems fair to conclude that the official opinion of the
American Baptist Churches leans toward opposing SDI, although expected
action on that specific topic at the denomination’s 1985 biennial meeting did not
take place.

More specific criticism of SDI came at the 1985 General Assembly of the 1.1
million-member Christian Church (Disciples of Christ). A resolution issued
there, citing a 1983 World Council of Churches report, said “Nuclear deter-
rence is morally unacceptable because it relies on the credibility and intention to
use nuclear »_veapons.” It argued that “new weapons,” such as the SDI, “contrib-
ute to the instability of the international order” and might cause the “increased
production of nuclear weapons.” Furthermore, it states, “the production and
deployment, as well as the use, of nuclear weapons are a crime against human-
ity.” Thus the General Assembly opposed “the introduction of the Star Wars -
system (Strategic Defense Initiative) and other new destabilizing systems.”

In October 1984 the Church of the Brethren (164,680 members), a historic
“peace” church with an active lobbying presence in Washington, issued a Gen-
eral Board resolution entitled “In This Time of Terrible Belligerence.” The
resolution focused on the human costs of the nuclear arms race and argued:
“Millions of dollars are being spent to design and create space weaponry. ..
scientists are openly skeptical about the possibility of developing the proposed
defensive nuclear shield in space.... We believe an international agreement
should be sought to keep outer space weapon-free and that funds should not even
be used for ‘Star Wars’ research.”

A Magic Shield?

Mainline Protestant Churches. While no national organ of the Episcopal
Church (2.8 million members) has taken action on SDI, the influential Episco-
pal Diocese of Washington, D.C., has. It sponsored a report by an official
Committee of Inquiry called The Nuclear Dilemma: A Search for Christian
Understanding. The committee was chaired by Ambassador Viron P. Vaky, a
senior associate at the Carnegiec Endowment for International Peace, and it
included a number of distinguished experts in foreign and defense policy. The
committee heard testimony on nuclear weapons policy from over 40 current and
former government officials, foreign-policy specialists, and religious leaders. Its
report, therefore, will probably be taken seriously in both religious and policy-
making circles.

The committee’s draft report (which, it was careful to point out, “is not an
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official document of the Episcopal Church™) concluded: “We oppose the
Strategic Defense Initiative. . . . We do not oppose prudent research into defense
technologies, but we perceive SDI as far more than a research program.”

The committee argued further that “pursuit of SDI would foreclose efforts to

significantly reduce offensive nuclear forces.” It expressed worry that SDI
would damage the 1972 Anti-Ballistic Missile Treaty, noting, however, that as
long as SDI is limited to research within the terms of the ABM Treaty,
committee members could tentatively support it. Such research presents a
problem, though, because SDI “is much more than a prudent intensification of
research . .. but has already moved into testing.” At that point, when vast sums
of money are spent on it, “SDI will create such vested interest in its continuance
—jobs, military contracts, scientific research—that Congress and the president
will face irresistible pressure to continue . . . creating such momentum that SDI
could not be stopped no matter hpw urgent the strategic and policy sense to do
s0.”
In sum, the committee concluded that SDI “offers no prospect of achieving
any of the visions that have given it momentum.” It expressed skepticism that
SDI could “create a magic shield to protect populations.” It offers, the
committee asserted, “little prospect of substituting a defensive strategy for
deterrence, or of improving the environment for arms control.” Finally, the
committee warned that “SDI may push the United States across a threshold that
will put us irreversibly on the road to a more dangerous and unstable nuclear
balance” and that SDI “offers no escape...from the hard fact of mutual
vulnerability.”

The 194th General Assembly of the United Presbyterian Church called for a
nuclear weapons freeze and asked the U.S. government to reaffirm the 1972
ABM Treaty. The next year’s assembly (1983), which was marked by a merger
with the Presbyterian Church in America and the renaming of the denomination
the Presbyterian Church (U.S.A.) (3.1 million members), passed a resolution
which took special note of the military uses of space. “We are on the verge of a
new, dangerous, and destabilizing space war race,” it said, asking, “Can we stop
the race before it begins?” The 1967 Outer Space Treaty, the resolution
asserted, “is known to be inadequate to stop a ‘space wars’' scenario because it
does not cover new and emerging technologies.” The General Assembly then
called on the U.S. government to resume ‘“negotiations on the anti-satellite
treaty” and to expand negotiations with the Soviet Union “to prohibit any
introduction into space of military hardware other than passive technology.” It
also asked the government to prohibit “the use of the space shuttle for military
operations.” The 196th General Assembly in 1984 issued a similar call, urging
the “preservation of space as a zone of peace.” No specific reference to the
Strategic Defense Initiative has yet been made by the Presbyterian Church.

The 345,000-member Reformed Church in America took action on SDI at
the June 1985 session of its General Synod in Kalamazoo, Michigan. In a letter

CONTINUED NEXT PAGE
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addressed to President Reagan, it urged him and Soviet leader Gorbachev “to
cease further development of the Strategic Defense Initiative (‘Star Wars’
projects), and to seek instead a mutual and verifiable freeze of nuclear weapons
at present levels.” The General Synod had earlier endorsed both the nuclear
freeze and the 1972 ABM Treaty.

The 1984 General Assembly of the Unitarian Universalist Association
(169,000 members) passed a resolution entitled “Stop Space Weapons: Resume
Space Cooperation—1984.” The resolution noted that “satellites perform many
beneficial services” but are also used for military purposes, causing them “to be
prime targets for adversaries in periods of mounting tension.” The development
of anti-satellite (ASAT) weapons, by threatening the satellites of the United
States and the Soviet Union, is a “condition that could lead to nuclear war.” It
went on to criticize SDI as “astronomically expensive, dangerous, and subject to
relatively simple countermeasures.”

In a pastoral letter that received considerable attention from both the secular
and religious press, the Council of Bishops of the United Methodist Church (9.2
million members) condemned nuclear deterrence and strategic defense. The
April 1986 letter asserted: “We say a clear and unconditioned ‘No’ to nuclear
war and to any use of nuclear weapons. We have concluded that nuclear deter-
rence is a position which cannot receive the church’s blessing. We state our
complete lack of confidence in proposed ‘defenses’ against nuclear attack and
are convinced that the enormous cost of developing such defenses is one more
witness to the obvious fact that the arms race is a social justice issue, not only a
“war and peace issue.” The bishops designed their statement as a teaching
document and noted that it was “not meant to be a consensus opinion of our
church or a policy statement of our denomination.”

Roman Catholic Commentary

It seems unlikely that any official action either for or against the Strategic
Defense Initiative will be forthcoming from the highest levels of the Roman
Catholic Church. In the past, the Pope and other Vatican officials have been
careful not to take sides in matters of defense and foreign policy on which
reasonable men and women may in good faith disagree. This does not, however,
mean that SDI has not been discussed in Catholic circles. Numerous Catholic
writers have addressed the issue in both the secular and religious press, and some
bishops and priests have also added their opinions to the debate. The disagree-
ments among the discussants are notable.

At a Vatican press conference on January 25, 1985, the president of the
Pontifical Academy of Sciences, Carlos Chagas, described a report sent to Pope
John Paul II that mentioned space-based defense systems. Chagas said that the
report dealt solely with the technical aspects of space defense, avoiding moral or
political issues, so that the pontifical academy would not be seen as interfering in
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U.S.-Soviet arms control negotiations. Chagas also said that while useful tech-
nological developments could be by-products of space-defense research, “it’s not
necessary to have this fantastic project to have these new technologies.” He
added that such a system would take 15 years to develop, and “our world can’t
wait that long” to solve current nuclear arms problems. “And I don’t believe that
such a system will have a real efficacy,” Chagas concluded.

The U.S. National Conference of Catholic Bishops made headlines in 1982
and 1983 when they were debating their pastoral letter on war and peace, The
Challenge of Peace: God's Promise and Our Response, adopted by a near-
unanimous vote in May 1983. The letter reaffirmed Catholic Just War doctrine
and particularly emphasized the moral imperative of protecting civilian popula-
tions from war. Quoting one of the documents of the Second Vatican Council,
the bishops said: “Any act of war aimed indiscriminately at the destruction of
entire cities or of extensive areas along with their population is a crime against
God and man himself. It merits unequivocal and unhesitating condemnation.”

The general moral conclusion drawn from this is that the behavior of belliger-
ent parties should be both proportionate (to the goals sought) and discriminate
(in distinguishing military from non-military targets). Because of the nature of
nuclear weapons, as understood by the bishops, however, they doubt that the use
of nuclear arms can meet this moral demand. Thus they argue later in the letter:
“While we welcome any effort to protect civilian populations, we do not want to
legitimize or encourage moves which extend deterrence beyond the specific
objective of preventing the use of nuclear weapons or other actions which could
lead directly to a nuclear exchange.”

A parallel letter, drafted by a group of lay Catholics led by theologian
Michael Novak, appeared during the debate over the bishops’ pastoral. “It is not
our role to recommend particular weapons systems,” said the letter’s signers,
“but it is important to recall that technology does not stand still and that the
future is not determined.” Technological developments, they noted, *“‘could en-
able defenders to destroy ballistic weapons shortly after take-off. Long-range
ballistic missiles would, therefore, be rendered obsolete.” Noting that there is
some disagreement among experts about when such technology could be accom-
plished, the letter goes on to say that such a defense “does not rely on counter-
force or countervalue but on non-nuclear defensive instruments. Not only does
its moral character seem to be superior, but its implementation would seem to
remove the threat of land-based missile systems.”

Perhaps the strangest aspect of the debate among Catholics has been the
competing interpretations of strategic defense that may be drawn from the 1983
pastoral letter. Ralph Mclnerny, a philosophy professor at the University of
Notre Dame and the publisher of the monthly journal Catholicism in Crisis,
argues that “the problem with an offensive nuclear strategy is that it is morally
questionable for the United States to target civilian populations.” Thus, he says,
“I am waiting for the Catholic bishops to applaud the president’s strategic
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defense program. Even if it is expensive and technologically difficult to achieve,
committed Catholics should support a defensive posture. It’s completely in
keeping with the bishops’ letter. Indeed, the letter seems to demand precisely
such a strategy.”

But the two principal writers of the bishops’ pastoral disagree—and so, too, it
seems, do two of the bishops’ chief spokesmen. Father J. Bryan Hehir, chief
foreign policy advisor at the U.S. Catholic Conference, wrote in Commonweal in
1984 that “pursuit of both defense and offense can kill the ABM Treaty, doom
the fragile hopes for a Comprehensive Test Ban, and foreclose the possibility of
banning anti-satellite weapons. . . . Final answers are not in order at the mo-
ment, but it is clear that one need not be an enthusiastic supporter of the present
offensive arms race to be quite unenthusiastic about opening the defensive
frontier.”

Professor Bruce Russet of Yale, who also helped draft the pastoral, conceded
to an interviewer that “in’principle anything that moves us away from the threat
of attacking cities would be in conformity” with the bishops’ letter. But he also
argued that a 100 percent effective defensive shield would be impossible to build;
the best hope is for a defense of our land-based missiles, not for our population.
Russet concluded: “So our cities remain hostage to attack, and what we've done
is strengthen MAD, not weaken it.”

According to press reports, the bishops plan no specific statements about SDI.
But two of the bishops who sat on the panel that oversaw the pastoral letter’s
drafting, Joseph Cardinal Bernardin of Chicago and John Cardinal O’Connor of
New York, noted in testimony before the House Foreign Relations Committee
in June 1984: “From the perspective of our pastoral letter, we support efforts to
prevent the initiation of a nuclear race on yet another frontier— outer space.”

A few months later, Cardinal Bernardin attempted to clarify his personal
views on this topic in a speech at the University of Missouri. Comparing the
introduction of the Strategic Defense Initiative to the decision to place multiple
warheads on ICBMs, Bernardin said:

The fact that we are now having a major debate is a significant improvement over the

MIRVing decision. Without attempting to resolve the SDI question here, I wish to

express my profound misgivings about projecting the arms race on a new frontier in

space, even when the motivation for the proposal has entirely defensible moral
intentions. Moral arguments are almost always multidimensional. One has to test not
only the intentions of a policy but also its consequences. While I understand the
motivation behind the SDI, I am very skeptical of its consequences on the arms race.

Life and Death Issues

Participation by religious leaders and groups in the debate over SDI appears
to be on the rise—and rightfully so. Indeed, bringing moral considerations to
bear on important aspects of military and strategic thought is commendable,
provided that those contributing to the debate do so responsibly, thoughtfully
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and without rancor. A number of religious figures—right and left—whether
supporting or opposing SDI, tend to polarize debate through superficial or
soporific arguments rather than maintaining an intelligent level of discourse.

There are responsible critics of SDI. Responsible criticism of strategic defense
does not include condemning strategic defense research, however, as some
churches have done. Technology itself moves rapidly, and our adversaries are
‘pursuing defensive technologies. It is prudent, therefore, to continue research
while setting aside (for the present) the issue of deployment. That question will
be decided by a future president and Congress. Today's moral obligation is to
give future policymakers sufficient information upon which to base such a
decision.

For that reason, responsible critics must avoid nagging partisan prejudice.
Though official statements of religious bodies usually do refrain from partisan
attacks, an undercurrent of trenchant anti-Reaganism often manifests itself
among church bureaucrats who use criticism of SDI spending to inveigh against
Reagan administration policies toward the poor.

Yet when religious groups question support for SDI in a time of mounting
deficits, they are not being irresponsible. Indeed, this is an important argument
that is central to the whole debate. It is, in fact, up to SDI’s advocates to prove
that the benefits of SDI research outweigh any harms to the economy or cuts in
social programs that may accrue from spending x billion dollars for space
weapons or laser research.

Responsible critics also acknowledge the existence of Soviet research in
defense technologies. The extent of such research is arguable, but in the face of
at least some hard evidence—the Krasnayorsk radar facility, for one—it is
unreasonable and irresponsible to assert that Soviet activities can be ignored in
the debate over American strategic defense programs. Yet the church state-
ments examined here show no such acknowledgement. By their omission, they
indicate that American decisions on SDI should be made without consideration
of similar Soviet programs—a dangerous and naive posture.

This information should serve churchmen, policymakers, and others inter-
ested in the moral dimensions of strategic defense by providing a basis for fuller
understanding. The level of discussion can be raised quite simply in this way. But
the exercise is not merely academic. President Reagan, in a speech shortly before
his summit meeting with Mikhail Gorbacheyv, said: “The idea of using American
technological genius to develop a system to protect us against nuclear missiles is
moral and in the fundamental interests of our allies, and the cause of peace.”

As long as the nation’s top political leader continues to frame the debate in the
language of morality, our moral leaders should respond likewise. As Cardinal
Bernardin put it: “U.S. policies are life-and-death issues for many people. The
role of moral argument in foreign policy is to call us to face our responsibilities
squarely and to respond generously and wisely to them.”
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Israel faced by greater naval threat

JULY 1986

ISRAEL is a country largely devoted
to land and air defence, but the
nation also faces a growing threat
from the sea. lIsraeli Navy
Commander Maj Gen Aberaham
Ben-Shoshan talks to JOW's Robert
Hutchinson

ISRAEL IS FACING a greater naval threat
than during the 1973 Yom Kippur War from
enemies now with *‘sufficient means to carry
out all-out war at sea’’, according to Israeli
Navy Commander, Maj Gen Aberaham
Ben-Shoshan.

He told JDW: *“It’s very difficult for a
country that has been ground-orientated

most of its life and has never had a problem |

from the sea to understand what this threat
can be."”

In the last decade, Israel’s enemies have
been building up their naval strength, using
technology from both the West and the
Eastern bloc.

“Now we are facing a bigger threat, much
more advanced technology, better enemy
capability. Take the immediate threat, like
Syria; they have got back ali their losses of
1973; they have better Soviet equipment,
better missile boats, better missiles. They are
developing a better shore defence.’”

[srael was being forced to develop counters
to technologies from both East and West.
“‘Look at other nations that did not pay any
attention (to technology advances), as
happened in the Falklands when the British
Navy faced Western technology that it was
not prepared for, so the Sheffield was sunk."’

Sale of equipment

The other problem was the sale of
equipment to [srael's neighbours. **Today
you can get everything for a good price.” In
the past year, some restrictions had been
imposed but *'as an overall policy, you can
get everything in the market if you have the
money to pay''.

With the size of inventories of the Middle
Eastern states, the threat can alter almost
overnight, only by a change in intention.
*‘One has to remember always that in the
Middle East, to change a policy sometimes
only takes bullets,'’ said Gen Ben-Shoshan.

*“‘Most of the countries around us and
most of our enemies now have missile boats
and submarines. They are getting new
equipment. They have sufficient means to
- carry out all-out war at sea.

““This is the real threat for a nation that
is located along a coastline, with most of the
population and industry along the
coastline.”’ *

The other vital threat came from terrorists
trying to infiltrate Israeli defences from the
sea.

It is very difficult to detect a merchant

ship that is carrying 28 1errorists coming to
attack Israel.”

B T
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Bases had been built in Lebanon from
which attacks could be launched, using
rubber boats from mother ships, speed
boats, and initially, swimmers.

‘‘Today they use speed boats and special
yachts hired-by Europeans.

“‘So we are facing a variety of means and
the weaponry they are using is becoming
more and more sophisticated and advanced.
The decision-making process — who is the
enemy? Is that an innocent ship or is it a
merchant ship carrying terrorists? — is very
difficult. The problem is that the guy doing
the patrol has only four seconds to decide
who is who and to respond with the right
answer.”’

Gen Ben-Shoshan said it was true that all
the lIsraeli armed forces ‘‘have a lack of
money. But one has to remember that we
differ from other navies in that we have a
real threat that we have to be ready to answer
every day.

‘‘We don’t have e luxury of being able
to say okay, | will take time out, I will build
a new navy and then I'll be ready. You have
1o be ready for day-to-day problems and day-
to-day wars that can happen in the Middle
East with no warning at all.

*‘The main problem is really how to split |

the cake; which part of your budgét do you
spend on day-to-day expenses and what do
you invest for the future?

“‘This is the big task now, bearing in mind
the state of the economy of the country. We
have to act very carefully. »

““The other point is how far the authorities
understand the threat at sea. It is very
difficult for a country that has been ground-
orientated most of its life and never had a
problem from the sea to understand this
threat and how bad it can be.”

The General stressed that much had been
written about the airlift of equipment during
the Yom Kippur War, ‘‘but actually it was
only 5% of what we have got; 95% came by
sea and we had to make sure that it came
over safely.

“*So we have to fight for our share (or
resources) and | think we are not doing so
badly."” °

Preliminary design work was almost
completed on the new Sa’'ar-5 class of missile
corvette. Gen Ben-Shoshan explained: *‘One
of the possibilities was to build it in Israel
but we don’t have enough money to do it,

: 6

A ‘Dabur’ ciass patroi boat, backbone of the ant-
terrorist patrol force These craft are already
armed with depth charge iguncners at the sterr
and n war can be fitted w:th torpedo tubes for
the Mk 44 46 ASW weapon Usraeli Navy)

so we must use different means.

“‘One possibility is to use (US) Foreign
Military Sales (FMS) funds — that means
that we have to go to the USA,

*‘On the other hand, we have Israeli
shipyards. In the last five years they have had
some difficulties, but I believe they are now
overcoming these and trying to build up all
the necessary means to be ready for the new
programme.

‘‘As for the (new) submarines, the
American view is that no diesel submarines
should be built within the States, we shall
have to build them in a different place. We
are looking now for the right place.”’

The Sa’ar-5 will displace 1150 or 1200 tons
and will be equipped with Israel Aircraft
Industries’ Barak anti-missile system. ‘It will
be able to defend itself against missiles,
helicopters, aircraft and smart bombs,”’ said
the General.

““Soft kill is not enough. We must have
something that will kill the missile.”

‘‘Sometimes people describe this ship as
a’platform that is going to be built for
fighting off Gibraltar, but we don't have this
intention,

**We believe that the best way is to put
pressure on the enemy, not wait at home to
see what he will do.""

As regards future smaller patrol boats, the
Navy Commander said: ““We are looking at
some solutions. We checked on some patrol
boats produced by the Western countries and
most of them were not good enough for our
needs, so we are in a state now of checking
something different.”

Mine warfare posed another threat and the
General acknowledged: **You have to live
with priorities. So when you have a limited
budget, you have to decide what you want
to do. 1 myself put the emphasis on offensive
rather than defensive measures; to prevent
the enemy sowing the mines and then, when

- it happens, | must be able to do something.

In this area, we are working very hard.”
Mine countermeasure helicopters were too
expensive an option, although the General
added that the Israeli Air Force had
helicopters with an MCM capability.
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training and assistance, and we did help save
Grenada by force of arms. Yet at this mo-
ment, thanks to the Democratic leadership in
Congress, our humanitarian aid program to
the resistance forces in Nicaragua has ex-
pired, and for two years we have given them
no military aid whatsoever. When we our-
selves are unable or unwilling to act, 1 find it
deeply unfair to criticize Latins who refuse to
stand up to the communists over the issue of
Nicaragua. If we won't stand up to this
Soviet intervention, they will not get out in
front of us. We are the great power in this
hemisphere; like it or not, the responsibility
for protecting it from the subversion of an
extra-hemispheric great power is in the final
analysis ours, not theirs. Let us not excuse
our own indecision by hiding behind the
uncertainties of our hemispheric neighbors.

Latins, too, know about avoidance. If—
whatever our words—we accept a commu-
nist, subversive, repressive Nicaragua as our
newest neighbor, so will they. Indeed, much
Larin diplomatic activity in recent years has
sought to define the terms of accommodation.
But Latin leaders also know Nicaragua. They
know who the Sandinistas are and what they
stand for. They know about that attack on
Colombia’s Palace of Justice; they know what
has kept the Salvadoran guerrillas in the field
after repeated defeats and loss of popular
support; they know all about the repression in
Nicaragua; they know Managua is a terrorist
base; they know Nicaragua is a pliant Soviet
ally in the hemisphere; they even know who
is torpedoing the Contadora talks.

Many Latin American governments are
struggling with two problems: First the ten-
sion between traditional fears of U.S. inter-
vention and the realization that U.S. cooper-
ation is vital to resist Soviet intervention; and
second, the concern that the firmness needed
in Washington to resist effectively may in fact
be wanting. The conclusion that our role is

essential but missing can produce the same
phenomenon of avoidance again; and if the
conclusion means disaster, it is only human to
avoid it by concluding that perhaps the
United States is not needed after all.

If the United States is clearly active—if
we are ready, willing, and able to defend our
friends and our interests—all calculations
change. Soviet and Cuban plans and activities
must be reviewed, as they were after
Grenada. Latin American views about likely
winners and losers, likely patterns of stability
and instability, likely rewards and punish-
ments to those who resist and those who
subvert, all change. Put less theoretically, it is
easier to accept Sandinista aggression as inev-
itable if you think the U.S. will not oppose it.
But it is also easier to conclude, and to say
publicly, that Sandinista aggression is intol-
erable if you think the United States will not
in fact tolerate it.

So we return to fundamentals. The So-
viets are actively intervening in this hemi-
sphere. Through Cuba and Nicaragua the
Soviet Union has become a major actor in a
region that extends to our southern border
and is clearly vital to our security. This
intervention must be admitted and it must be
resisted and it must be defeated. If we are
weak or indecisive, we will rally no one to our
side. In Latin America the now familiar
pattern of criticizing whatever we do as a
half-measure while at the same time steering
clear of commenting on Cuban behavior will
continue and be repeated again and again.
But if we are resolute in identifying and
coping with the problem, the very clarity and
firmness of our position will influence both
the problem and the way it is perceived. It
will help to win the support of many among
those whose future depends on how the prob-
lem is resolved. That includes people inside
Nicaragua and right here in the United States
as well as in the rest of the Americas.
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Israel’s Controversial Lav1

IV, Pg.

Flghter Debuts

By DAN FISHER, Times Staff Writer

LOD, Israel—lsrael threw a coming-out
party Monday night for the newest and
grandest weapon in its military arsenal, a
futuristic jet fighter, amid boasts by some
that the plane will propel the country into
the 21st Century and warnings by others
that it will only lead to economic disaster.

More than 2,000 invited guests were on
-hand here for the official debut of the Lavi,
the product of by far the biggest and most
expensive military-industrial project ever
undertaken in the Jewish state.

The Israeli air force band played, soft
drinks flowed and much of the country’s
leadership was on hand at the headquarters
of Israel Aircraft Industries for the official
rollout of Lavi Prototype No. 2. Prototype
Nv. 1 is having instruments installed for
the aircraft's first test flight, which is
expected in October.

$1.2-Billion Price Tag

Underlining America’s stake in the proj-
ect, eight U.S. congressmen, including a
possible 1988 presidential contender, Rep.
Jack Kemp (R-N.Y.), attended the cere-
mony. Virtually all of the $1.2-billion bill
for the Lavi’s development to date has been
paid by the American taxpayer, and billions
of dollars more in U.S. funding will be
required to build the 300 airplanes sched-
uled for production by the year 2000.

Defense Minister Yitzhak Rabin said 38
years of American-Israeli cooperation “has
reached its peak” in U.S. support of the
Lavi program.

Even as the Lavi rollout marked what its
proponents would like to see as the

program’s “point of no return,” however,
its detractors have intensified their argu-
ments that the plane is a technologically
advanced millstone around the neck of
Israel’s already struggling economy.

If the project goes ahead, the critics
predict, Israel, which is already the largest
recipient of U.S. foreign aid, will soon be
back in Washington seeking even more
money. And Washington will face the
unhappy choice of either paying up or
'watching passively as the economic strain
of the program erodes the strength of its
most important Middle East ally.

While the American defense Establish-
ment could be expected tc oppose the
plane—each Lavi built means one less
American plane sold to Israel—there are
plenty of critics in Israel), as well,

Reflecting the fears of many of his
military colleagues that the expensive
effort to build the Lavi is putting too much
pressure on other defense programs, Navy
Commander Avraham Ben-Shushan re-
cently commented wryly, “You could pay
for the Navy's entire shipbuilding program
just with the accounting errors on the
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Army orders deviceto curb

'Ifl

By STAN JONES
-Telegnm Washington Bureau
. WABHINGTON — The Army, im-
plem@tmg a recommendatien
two yearsagobyaninvestigat-
tng delnmittee, has ordered produc-
tionpkhelicopter hub sptmgs topre-
ven henomenon kriown as*‘mast
bunfging” on its fleetof Huey heli-
.COPISTS.
- B4} Hellcopter Textron of Fort
“Worth was awarded a $5.9 million
contghct to build 4,350 of the springs
—= 1} .$1,356 apiece — during the

next§ix years. .
A Bell spokesman said that initial
delivkries of the springs, which
werdfpatented by Bell in 1978 but
werenever instalied on military hel-
icopters, willbeginin June of 1987.
y will be mounted on all UH-1
Hueys helicopters to keep the rotor
bladé from making contact with
thed mast during difficult
manpuvers. :
Ma$t bumping, a phenomenon
uniglte to the teeter-rotor design

used on Bell Huey and AH-1 Cobra
helicopters, has beencited asacause
in crashes that have killed 241 ser-
vicemen since 1967,

A committee formed to investi-
gate the problem recommended in
July 1984 that the Army's Hueys be
re-equipped with thicker mastsand -
hubsprings. Thecommitteealsorec-
ommended hub springs for the Ar-
my's 1,500 Cobras.

At the time of the committee re-
port, only 739 of the 3,737 Hueys in
the Army helicopter fleet did not

elicopter ‘mast bumping’

have the strengthened masts. The
Army ordered Bell to begin stepped-
up production of the thick-walled
masts to bring all Huey helicopters
into compliance.

The Army decided to delay plac-
inghubspringsonits Bell fleet pend-
ing tests. The military feared that
thesprings would place added stress
on the engine transmissions and
force expensive modifications.

However, Bell spokesman Marty
Reisch _said the Army’s concerns

-proved unjustified. -

The $5.9 million hub spring con-
tract awarded to Bell last week cov-

| ers production costs only. Reisch

+ sald 3,350 of the springs are slated

! forinstallationon existing Huey hel-
1copters, and the remaining 1,000
springs will be replacement sets.

Aspokesman for the Army’s Avia-

i tion Systems Command in St. Louis

1said that he was unsure whether

:Bell or the Army would install the

.springs after they leave the assem-
bly line.

It was also unclear whether the
Army plans to place hub springs on
its Cobra helicopters also, as the
committee recommended.

Army officials estimated in 1984
that the total cost of placing hub
springs on its Hueys and Cobras
would be about $38 million.

The committee that studied mast
bumping was formed after a 1984
i’Star-Telegram series on the prob-
em

Lavi,"

Rabin conceded Monday that other mili-
tary programs have suffered to keep the
Lavi project going at a time of shrinking
defense budgets. “We're taking
tremendous defense risks for the
sake of this airplane,” he said,

But he and others said the Lavi
represents much more than just a
new warplane to Israel. Officials
compared its economic impact to
that of America's race to the moon,
and they said its psychological
impact may be comparable as weil.

Prime Minister Shimon Peres, in
a radio interview broadcast earlier
Monday, called the Lavi “a superb
achievement” that “‘only five or 8ix

countries all over the world” could
hope to match.

Israeli officials quéstion the Pen-
tagon’s cost estimates for the plane
and note that nearly half of its
components are to be built in the
United States under contract.

A key test for the program is
expected this fall, when the U.S.
Congress reviews special provi-
sions by which some U.S. aid to
Israel is earmarked specifically for
the Lavi. Sen. Gary Hart (D-
Colo.), .another 1988 presidential
contender who visited Israel earlier
this month, has expressed reserva-
tions about the Lavi program.
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[ELECTRONIC WARFARE

FLECTRONIC O DEFENSE

EW Canada

ublications dealing with

the history of electronic

warfare usually start
with the “Battle of the Beams” as
Churchill called it. That is to say,
the measures taken by the Brit-
ish early in World War II to de-
flect electronic beams which the
Luftwaffe used for blind bomb-
ing over the UK. The history
texts then go on to describe the
development of and use by Amer-
ican, British and German air for-
ces of radar countermeasures
and other EW equipment. It
would appear that Canada is not
well-known for its capability in
EW. Canada, however, was in-
volved in EW in the past, has
significant current capability
and plans even greater capabili-
ty in the future.

A Canadian, Dr. Donald Sin-
clair, working with the General
Radio Company, Cambridge,
Massachusetts, led the team
which developed the first effec-
tive broadband signal receiver,
the SCR-587. And, as early as
1942, Canadian aircrews operat-
ing out of the UK employed “Win-
dow” (chaff) against German
anti-aircraft radars.

During the invasion of Sicily in
1943, three squadrons of Canadi-
an Air Force bombers were

equipped with jammers in order

to neutralize German Wurzburg
and Freya radars.The Canadian
army in World War II had “Spe-
cial Wireless Sections” at the
corps and division levels. Per-
haps the least known of all Can-

adian units in World War 11 was’

“Number 1 Special Wireless
Group” which was sent off to
Australia in late 1944 to intercept
and interpret Japanese morse
code signals.
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Looking Back, Looking Ahead * e

Canadian EW capability after
World War II survived mainly
through the Royal Canadian Air
Force (RCAF). When the North
Americdn Air Defence Com-
mand agreement was signed in
the 19508, the RCAF contributed
an EW unit. Equipped with C-119
Flying Box Cars, its role was to
deceive and jam the NORAD
ground environment so that con-
trollers would be practiced in the
events likely to occur during a
bomber attack. In 1967, using the
EW unit as a nucleus, the 414
{EW) Squadron was formed.
Equipped with CF-100 and T-33
aircraft, its role was expanded to
exercise and train maritime as
well as air force aircrew and
ground controllers.

PRESENT

To provide a picture of how se-
riously the Canadian Depart-
ment of National Defence (DND)
takes EW today, we can review
the “order of battle” of the units
involved. First, providing policy
guidance in National Defence
Headquarters, there is the “Direc-
torate of Electronic Warfare.”
Second, at the Defence Research
Establishment, Ottawa, there is
an Electronic Warfare Division.

Created in 1978, the EW Divi-
sion’s purpose is to conduct re-
search and development relating
to the interception, location and
jamming of communications and
radar systems. Among its assets
is a tracking radar simulator
(TRS) used to demonstrate the ef-
fectiveness of radars against
countermeasures, or conversely,
the effectiveness of countermeas-
ures against radars.

A third DND EW resource
was founded in 1984 in the
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form of “The Electronic Warfare
Operational Research Team
(EWORT).” As part of the Oper-
ational Research and Analysis
Establishment located in Otta-
wa, the EWORT provides theoret-
ical analysis in support of air,
land and maritime EW require-
ments.

Canadian Forces’ EW activity
has also grown in recent years.
414 Squadron is now equipped
with twin-engined Falcon Fan
Jets with electronic ECM suites
and chaff dispenser systems. It
also has a residual F-101 Voodoo
equipped specifically to exercise
Canadian Forces CF-18s. Cana-
dian land forces have an elec-
tronic warfare squadron which
deploys regularly, taking part in
field exercises in Canada and Eu-
rope.

In Canada’s maritime forces,
the CP-140 Aurora Maritime Pa-
trol Aircraft are equipped with
IBM AN/ALR-47 surveillance re-
ceivers designed to detect signals
of very short duration typically
used by submarines. The new
Canadian Patrol Frigates, as
well as upgraded older destroy-
ers, will be fitted with the M.E.L.
Defence Systems’ AN/SLQ-501
Canadian Naval Electronics
Warfare System (“CANEWS”)
ESM system and “RAMSES”
(Reprogrammable Advanced
Multi-mode Shipboard ECM Sys-
tem). The newer ships will also be
fitted with the Plessey “Shield”
anti-ship missile decoy system
and new submarines soon to be
ordered are likely to have a min-
iaturized version of CANEWS.

The “piece de resistance” of the

"Canadian Forces current EW

capability however, is the CF-18
configured for both the ground
attack and air defense role in Eu-

CONTINUED NEXT PAGE



CANADA. . .CONTINUED

rope. Each has the following
equipment:

o Litton ATD AN/ALR-67 radar
warning receiver,

e Northrop AN/ALQ-162 CW
jammer,

¢ Sanders AN/ALQ-126 (B) high
energy pulse jammer tuned to
I- and J-band radars, and

e Goodyear AN/ALE-39 flare
and chaff dispenser.

From an ECM viewpoint, the
Canadian CF-18 is, without
doubt, one of the most gurvivable
fighter ground attack aircraft as-
signed to NATO today.

INDUSTRY

For its industrial size, Canada
has a comparatively large and
sophisticated electronics indus-
try. There are eight known EW
systems and subsystems com-
panies in Canada. Canadian As-
tronautics Limited (CAL) of Otta-
wa produces the Automated
Computer Controlled Environ-
ment Synthesizer (“ACCESS”)
as well as the Tactical Signal
Generator (“TASS”). Canadian
Marconi Company (CMC) of
Montreal and Ottawa produces
S-band and X-band radars into
which it builds frequency agility,
techniques. CMC is currently de-
veloping a combined ESM/radar
antenna for helicopter applica-
tion.

COM DEV Ltd. of Cambridge,
Ontario, although known prima-
rily forits SATCOM subsystems,
produces advanced technology
radar pulse compression units
and is developing three millime-
ter-wave subsystems, a high pow-
er passive/active phase shifter

directional array, and an EHF

SATCOM beam configuring and
jam nulling system.

MEL Defence Systems of
Stittsville (near Ottawa) is the

only company in Canada de-

voted entirely to EW systems.
Its AN/SLQ-501, also called
“CANEWS,” provides real-time
threat detector and classifica-
tion. The active counterpart,
called “RAMSES,” will be pro-
duced in Canada by MEL, but
was developed jointly by MEL
(UK) and Signaal of the Nether-
lands. MEL, perhaps in connec-
tion with COM DEV, is likely to
extend the frequency range of
CANEWS and RAMSES.

Miller Communications Sys-
tems of Ottawa produces mobile
VHF and UHF spectrum moni-
toring systems. SPAR Defence
Systems of Kanata (near Otta-
wa) produces the AN/SAR-8
Shipborne Passive Surveillance
and Detection System. Telemus
of Nepean (near Ottawa), pro-
duces a number of EW related
broadband microwave integrat-
ed circuit components and sub-
systems. Its product listing in-
cludes microwav: halvers and
digital radio frequancy memo-
ries. Varian Canada of George-
town, Ontario, produces medium-
power travelling wave tubes
which can be used in ECM appli-
cations.

In addition to these eight com-
panies directly engaged in EW,
there are ten smaller companies
who provide classified software
for EW systems. Additionally,
there are five subsidiaries of
large US electronics companies
who, although not producing EW
equipment at present, market
equipment for their parent com-
panies and could produce subsys-
tems if tasked.

Another program worthy of
mention is the Electronicas Sys-

tem Trainer (EST) version of the
Canadair Challenger aircraft.
Not much is known of this at
present because the project defi-
nition phase is just beginning.
However, it is known that the
Canadian Forces have acquired
‘geven Challengers, each of which
will be fitted with a broad array
of both passive and active EW
equipment. Industry consortia
are beginning to line up. One led
by Canadian Marconi is likely to
try to convince DND that, al-
though some “black boxes” may
be required from abroad, Canadi-
an companies can accomplish
most of the work. Another con-
sortium will undoubtedly try to
convince DND to reduce the risk
and procure proven (US) sys-
tems. The outcome could have a
direct affect on the degree to
which Canada will have an in-
digenous EW capability in the fu-
ture. -

It should be obvious from the
preceding descriptions that Can-
ada has a swelling interest in
EW. One might question why.
First, Canadian defense ana-
lysts, like their counterparts on
both sides of the Iron Curtain,
recognize that to an ever-increas-
ing extent, all command, control
and weapons systems are becom-
ing dependent upon electronics.
In the next war, the side which
best controls the electromagnetic
spectrum is also likely to control
the battle.

It would be unrealistic to de-
scribe Canada as a past, present
or future EW giant. Yet, when all
is considered, Canada has been
involved since the beginning. In
the CF-18 she has state-of-the-art
capability at present, and Cana-
da’s comparatively large and so-
phisticated electronics industry
shows great potential for the fu-
ture. )
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aradise. Gold Coast. Land of

Sunshine. Sobriquets all for

Florida and Hawaii—Ameri-
ca’s own brand of heaven. But the two
states, one piercing the Gulf of Mexico
and Atlantic Ocean in the East, the
other in the blue Pacific, have unwill-
ingly become havens for drug smugglers
and marijuana growers.

Both also have become active in the
war on drugs, which includes using their
states’ National Guard assets to combat
the problem. The first state to use the
National Guard to fight the war on
drugs was Hawaii when, in 1976, Gover-
nor George Ariyoshi began an ambitious
project called Operation GREEN HAR-
VEST that combined various local and
state agencies to eradicate marijuana,
which was fast becoming a billion-dollar
business. In 1977 Operation GREEN
HARVEST, an annual budgeted project,
included the Hawaii Army Guard for
the first time. In every case, the gover-
nor has put the Guardsmen on state
active duty, a status preferred by most
adjutants general in these cases, to carry
out the operations.

Since then, more National Guard
organizations have become actively in-.
volved in either the eradication or inter- .
diction of drugs. The National Guard
Bureau’s (NGB) policy is to provide

TUESDAY,

Guard support to the maximum extent
permissable by law, according to offi-
cials from the office of Military Support,
NGB. LTG Emmett H. Walker Jr,
chief of the National Guard Bureau, in
his address to the subcommittee on gov-
ernment operations May 19, 1983, said:
“It is the policy of the National Guard
Bureau to encourage support to civil law
enforcement officials except where such
support directly detracts from the Na-
tional Guard's primary training for its
wartime mission.”

A June 23, 1985 All States Letter was
published specifying support to drug en-
forcement operations following several
clarifications regarding the use of Guard
aircraft for training of state emergency
response personnel. Missions performed
by Guardsmen may be done in a state
active duty status, or drill or annual
training status (title 32) so long as it
doesn’t interfere with training.

While the Posse Comitatus Act pro-
hibits the use of the active Army in a
law-enforcement role to assist local po-+
lice officials for domestic problems, the
Guard is not restricted by that law be-
cause it comes under state control; in
peacetime, its commander-in-chief is

39
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the governor. (An ammendment to the
law passed in 1981 allows local law en-
forcement agencies to use the active
services’ equipment.) Yet many of the
operations require helicopters that
many law enforcement agencies do not
possess. Douglas Gibb, Honolulu police
chief, was blunt in his assessment.
Without the Guard’s helicopters and
crews, he said, the “eradication program
would have been severely retarded.”
The Guard’s role in drug enforcement
operations, nationwide, took hold in
1983 when four states, California, Geor-
gia, Hawaii and Kentucky, reported
missions. Eight requests for Guard sup-
port were made that calendar year. By
1984, the number of states had in-
creased to 14. By December 1985, 20
states were participating in drug en-
forcement support operations. More
states plan to join the war on drugs.
The Guard’s support falls into two
categories: eradication and interdiction
support. “Eradication support by the
National Guard is when we assist the
law enforcement in the identification
and removal of domestically grown mar-
ijjuana plants,” said an NGB official
from the office of Military Support.

CONTINUED NEXT PAGE
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“The interdiction program is when we
support civil authorities in the interdic-
tion of illicit drugs coming into the
United States.”

For the states of Hawaii and Florida,
the problem of drugs had become so
widespread and severe that the’ states’
governors believed it necessary to enlist
the support of the Guard. Florida Gov-
ernor Bob Graham, in testimony for a
February hearing of the House Govern-
ment Operations Committee’s sub-
committee on government information,
justice and agriculture, stated that Flor-
ida Department of Law Enforcement
seized 105 drug planes within the Flor-
ida borders in the past 22 years.

“At least 50 percent of those had not
been picked up by radar as they ap-
proached the coastline,” he said. “That
number is not even a fraction of what is
getting through undetected . ...”

In Hawaii, Ariyoshi is another gover-
nor who has taken a hard stand on the
war on drugs. So strong are his feelings
that he declares a state emergency every
time the Guard is called on. MG Alexis
Lum, adjutant general of Hawaii, said
he budgets from $150,000 to $175,000
(in state funds) a year for Guard sup-
port, which includes the cost of re-
imbursement for direct hourly opera-
tional costs on the helicopters and
mandays for Guardsmen.

rugs have become sertous busi-
ness for growers and law en-
forcement officials alike. “Dur-
ing the past three years, use of National
Forest lands for illegal cultivation of
marijuana has increased dramatically.
Illegal growers take extreme measures to
protect their crops, including use of
armed guards, guard dogs and various
dangerous devices (e.g. firearms with
trip wires, armed hand grenades with
trip wires, camouflaged pits with punji
sticks and treble fish hooks suspended
from monofilament line at face height).”
The statement was made by Frank V.
Monastero, assistant administrator for
operations, Drug Enforcement Admin-
istration, U.S. Department of Justice,
during hearings before the subcommit-
tee on crime of the Committee on the
Judiciary, 1983.
Further complicating matters is the
elusiveness of the growers. Stated

Carlton E. Turner, Ph.D., special assis-’

tant to the president for drug abuse
policy, during a hearing: “Last year
(1982) the executive director of
NORML, George Farnham, told a con-

gressional hearing, ‘Marijuana growers
choose federal land for several reasons.
The most obvious is that it is nearly
impossible to arrest someone for grow-
ing marijuana on federal land unless
that person is caught standing next to
the plant.’” In addition, the forfeiture
laws have forced growers to public land.
‘Their theory is that you cannot forfeit
what you do not own.’ ”’ As a result,
according to drug agents, the growers
are resorting to smaller, though more
and dispersed, plots of marijuana. The
result is that law enforcement efforts
become more labor intensive and, there-
fore, more expensive and difficult.

For Hawaii Guard officials and-avia-
tors, Hawaii law enforcement and
NNBIS (National Narcotics Border In-
terdiction System under the direct con-
trol of Vice President George Bush)
agents, these statements come as no
surprise.

When Hawaii Army Guard aviators
first started flying missions, threats
were often made to the pilots, according
to MAJ Eugene Young, state aviation
officer. “We used to get threats like,
‘You better not be well enough to fly
tomorrow,’ ” he recalled. “Even though
we have a big population, the state is
still very small. Word gets around.
When we went to other islands and
made reservations, they would call the
hotel clerks and know we were there.
They used to find out our rooms.”

Though no threats were ever carried
out on the men themselves, Young and
SGM Lester Nakaichi, plans operation
specialist, military support division,
Hawaii Guard, recall an assault made on
one of the choppers that left the aircraft
with a shattered windshield. Nakaichi
said he remembers a vehicle driving by
an operations area at a high speed and a
rock being thrown at the aircraft.

Other intimidating tactics used in-
cluded gas-tank caps being taken off a
chopper giving the impression, accord-
ing to Young, that the fuel had been
tampered with, The fuel would have to
be checked and the procedure would
slow down the operation.

BG Irwin Cockett Jr., Hawaii’s assis-
tant adjutant general for Army, and an
aviator who served three tours in Viet-
nam, recalled another mission he called
“interesting.” “We were having a meet-
ing of minds going on with Kauai law
enforcement guys in intelligence,” he
began. “They had received several re-
ports (from individuals) that there were
armed ‘what appeared to be' foreigners.
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The weapons described looked like AK-
47s. They were in camouflage (garb).”
Cockett said the individuals who ap-
proached these ‘foreigners’ were told,
with pointed weapons, to ‘go away.’ The
general said his mission was to develop a
team to go into the area to check out the
reports.

“So we went into this forest and we
did not find any of the people there but
we did find large quantities of mari-
juana. We suspected they had air ca-
pability as well because of the difficulty
in getting into the area.” Bureau offi-
cials say that such incidents are isolated
cases.

Cockett recalls another ‘episode,
though one with a bit more humor. He
said during one operation the Guard
went into an area where marijuana had
been camouflaged with other plants.
The police were lifted into the area and
the marijuana was eradicated. The next
day Cockett said he and his crew de-
cided to fly back over the same area.
“My crew chief couldn't believe what he
was seeing,” he said. Where the mari-
juana had been eradicated was an area
that was covered with the vegetation
once again. “Those people (growers)
must have worked so hard all night long
to move marijuana from one area into
the area we had just cleared,” he said
with a laugh. “I don't think they ex-
pected us to fly over the same area
again!”

Operation GREEN HARVEST, Ha-
waii's organized eradication program, is
one that is carefully planned each year.
Nakaichi said that every August he calls
on the chiefs in the police departments’
vice divisions. The Guard lets the police
officers know what flying hours are
available and the law enforcement offi-
cials talk about current needs. Some-
time before a given operation is to take
place the respective mayor makes a re-
quest in writing to the governor. The
governor then orders Hawaii Army
Guard elements to state active duty.
The Hawaii Guard then responds and
supports with helicopters and crew. The
state supports the cost of Hawaii Army
Guard assistance.

Despite the fact the operations are
planned long in advance and that Oper-
ation GREEN HARVEST receives wide
publicity in the local media, the growers
still continue to grow, though the risk of
losing money on a lost crop is omnipres-
ent. (The program's concept is to go

CCNTINUED NEXT PACE
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after and eradicate the marijuana; not to
go after the growers for the reasons
stated earlier) “There’s such a vast
space,” Nakaichi responded. “We can’t
hit all the areas.” The growers presum-
ably conclude the same.

According to statistics from Hawaii
officials, in 1977, Operation GREEN
HARVEST included seven operations in-
volving 24 Army Guardsmen at a cost to
the state of $19,567. The operations,
however yielded 28,366 plants with a
value of $6.2 million (value based on the
conservative figure of $1,000 per plant).
By 1981, there were 10 operations con-
ducted involving 254 Guardsmen at a
cost to the state of $180,674. The yield:
338,407 plants at a value of $23.2 mil-
lion. From 1977, when the program be-
gan, through 1985, the state spent
slightly less than $1 million to eradicate
$229.2 million worth of cannabis.

But numbers do not tell the whole
story. BG Cockett said the missions are
excellent training, not just for aviators,
but for the support personnel as well.
“We get lots of mileage out of this train-

ing,” he said. “It’s the best training for

my aviators. It goes beyond just control
of the aircraft. Maintenance sergeants
and NCOs need to continually be plan-
ning.

“We have to move fuel close to the
operation. It was the same thing in Viet-
nam. (In Vietnam) our ordnance would
be gone, and we’'d have to fly all the way
to base to rearm. All that took planning
for forward area Army refueling points.
The planning (now) is the same used in
area of operations. Supply, maintenance
and security are important.”

Cockett said he was an aviator at the
time the first mission was flown for
Operation GREEN HARVEST. He said
the first operation was conducted begin-
ning at 0200 hours. Security was tight.
Briefings were given and the forces
joined together at a certain island. “We
loaded that stuff right up to the roof (of
the helicopter),” Cockett recalled. “We
learned a lot from that first mission.
About the only thing we’re missing (in
terms of combat realism) is someone
shooting at us.”

nterdiction, not so much eradi-
cation, is what concerns Flor-

e ida officials. Florida officials
say 75 percent of all cocaine that comes
into the United States comes through
Florida. A pier near Green Cove Springs

between Jacksonville and St. Augustine,
Florida, lined with dozens of confiscated
boats, gives testimony to the increased
smuggling of drugs through Florida bor-
ders.

“The interdiction effort, when it is
supported or to the extent it’s sup-
ported, pays heavy dividends and ac-
complishes a lot,” said MG Robert F.
Ensslin Jr., Florida’s adjutant general.
“And we just think more should be done
on interdiction as well as investigation
and as well as education really, to attack
the demand side of this problem.

“Qur borders are violated every night
by small aircraft and boats bringing con-
traband into our state, and through our
state to other states. And when our bor-
ders are not secure, we're talking about a
national security issue that really only
the Defense Department has the re-
sources and capability to deal with. And
so Governor (Bob) Graham is urging
that military resources be applied
against this problem.”

Ensslin said there is resistance to this
from some in Defense because of con-
cerns that readiness will be hampered
and that money from Defense will be
diverted to law enforcement at the ex-
pense of preparedness.

“My position to them...is that the
Defense Department is preparing for a
war that we hope never comes. But the
drug problem is a war that we are al-
ready in, and that we are losing. And a
war that we cannot afford to lose be-
cause of the way it erodes the fabric of
our society.

“I feel there are some things that we
can do beyond what we are doing—if it
were resourced, either by the state or the
federal goverment.”

Ensslin said to date a memorandum
of understanding between the Guard
and the Florida Department of Law En-
forcement (FDLE) has been signed un-
der which the law enforcement officers
teach Army aviators the techniques for
detecting domestic cultivation of mari-
juana so that the pilots are alert for it
while flying regular training missions.
He said to date the state legislature has
not earmarked funds so no operations
like those in Hawaii can be conducted.
Ensslin added: “We have been involved
in joint exercises with the state of Geor-

gia and the Georgia Air National Guard
and the Florida Army Guard and the
FDLE and the Georgia Bureau of Inves-

CONTIKNUED NEXT PAGE
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tigation and Customs with the coordi-
nation of NNBIS. We ran an exercise in
December that was a very productive
exercise that resulted in the confiscation
of a number of aircraft by FDLE, thanks
to detection.

“The marijuana and cocaine comes in
on the low-flying, slow-flying planes
that are coming in under our current
radar screens, undetected. What we did
in our operation, which was really to
beef up the detection capability, and
beef up the radar coverage to pick up
these low guys, and we found they are
out there. Governor Graham makes the
point that the airplanes that are coming
in currently with marijuana and co-
caine, that one day could be loaded with
explosives with a terrorist on board ey-
ing lucrative targets they wanted to at-
tack.

“I think with the heightened aware-
ness that we have of terrorist capabili-
ties, that its not really stretching any-
body’s imagination a great deal to
anticipate that something like this could
happen.”™

According to Ensslin, the Congress in
the appropriations bill for FY86 autho-
rized and appropriated funds for air re-
serve forces, special operations wing.
The concept of the Congress, he said,
was that the wartime mission would be
special ops, that in peacetime, in train-
ing and preparation for this mission,
that this unit would fly customs agents
in a detection mode, using these aircraft
with a look down radar capability.

rug enforcement agents and

Guard officials agree much

more could be done given more
money. “We'd like to take a more active
role,” Lum said. “But certain things
restrict us. Qur primary mission is
(combat) readiness. We have 5,000 plus
hours of flight time.” In 1977, 190 flying
hours were used toward the program. In
1979 that number increased to 934
hours but has dropped back down to 375

hours last year. But Young said the
problem is not so much flying time as
the maintenance to support that time.

But drug enforcement officials, local,
state and federal, praise the Hawaii
Guard for the support it has given. “I
think (the Guard’s support) has been
superb,” said Rear Admiral Alred P
Manning, commander of the 14th Coast
Guard District, and coordinator, West-
ern Pacific District, NNBIS, based in
Honolulu. “The Guard has been very
responsive. It is reasonable to say that
without the Hawaii National Guard we
would not have been able to be as suc-
cessful as we have been.”

The admiral’s feelings were shared by
special agent Joel K. W. Wong, Hawaii
statewide marijuana eradication coordi-
nator; Joseph Brzostowski, Drug En-
forcement Administration, U.S. De-
partment of Justice, and Dick Cole, staff
director, NNBIS. “Helicopters were a
big problem,” Cole said. “That’s where
the National Guard came in. The co-
operation is great. Everybody works to-
gether well.”

Wong said that having the Guard sup-
port made operations “much easier.”
Frank Su’a, a major in the vice division
of the Honoiulu Police Department,
went a step further, “We wouldn't be
able to perform eradication without the
National Guard.” He said that in Hono-
lulu, much of the marijuana is planted
on the Koolau and Waianae ridges that
are inaccessible without the aid of chop-
pers. The Guard has taught police offi-
cers how to rappel from choppers into
these remote areas.

Everyone agrees that the Guard’s sup-
port has put a dent in the marijuana
problem. Honolulu police officials said
the problem used to be much more se-
vere in Oahu. Now, they said, many
growers have either gotten out of the
business or have moved to the Big Is-
land (Hawaii).
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SUPPLEMENTAL CLIPS:

n May 1985 [ was asked by the Stra-
tegic Defense Initiative Organization
(SDIO), the group within the Office
of the U.S. secretary of Defense that
is responsible for the “Star Wars" pro-
gram, to serve on a $1,000 a day advisory
panel, the SDIO Panel on Computing in
Support of Bartie Management. The pan-

. el was to make recommendations on a re-

[ 4

search and technology development pro-
gram to solve the computer-related prob-
lems inherent in a space-based defense
system, We were told that there were sub-
stantial resources available (billions of
dollars over the next few years) and ad-
vised to consider large (expensive) pro-

grams.

Like President Reagan, I consider the
use of nuclear weapons as a deterrent to be
dangerous and immoral. If there is a way
to make nuclear weapons impotent and

obsolete and end the fear of nuclear weap- |

.. ByDr.David Parnas.

on. However, two months giter joining
the panel I resigned. Since{then | have
become an active opponent‘\of the Star
Wars program.

My decision to resign from the panel

ons, there is nothing | wou:.l‘?(her work

was consistent with long-held views about-|

the individual responsibilities of a profes-
sional, which | believe go beyond an obli-
gation to satisfy the demands of an imme-
diate employer. As a professional:

® | am responsible for my own actions and
cannot rely on any external authority to
make my decisions for me.

® | cannot ignote ethical and moral is-
sues. ] must devote some of my energy to
deciding whether the task that | have
been given is of benefit to society.

® [ must make sure that | am solving the
real problem, not simply providing short
term satisfaction to my supervisor.

Many opponents of the Star Wars pro-
gram, or the Strategic Defense Initiative
(SDI), oppose all military development. I
am not one of them. | have been a consul-
tant to the Department of Defense and
other components of the defense industry
since 1971. I am considered an expert on
the organization of large software systems

* 8. Navy's Software Cost
't at the Naval Research
ough | have friends who
le of conscience” should
ons, | maintain that it is
with a strong sense of so-

- Ascientistand

defense consultant

confronts questions
of conscience.

cial responsibility continue to work within
the military industrial complex. 1 do not
want to see that power completely in the
hands of people who are not conscious of
their social responsibilities.

My own views on military work are
close to those of Albert Einstein. Ein-
stein, who called himself a militant paci-
fist, at one time held the view that scien-
tists should refuse to contribute to arms

Dr. -David Parnas has been a professor of
computer science at the University of Vic-
toria, British Columbia. This summer he will
join the faculty of Queen's University in
Kingston, Ontario. Heisa U.S. citizenanda
longtime consultant to the U.S. Naval Re-
search Laboratory in Washington, D.C.
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development. Later in his life he conclud-
ed that to hold to a “no arms” policy
would be to place the world at the mercy
of its worst enemies. His later writings
supported limited arms development with
strong limitations on how arms should be
used. Neither a ceaseless arms race nor
nuclear weapons are consistent with Ein-
stein’s principles. One of our greatest sci-
entists, he knew that international securi-
ty required progrms in political education,
not science.

he project known as “Star Wars"
began in 1983 when President
Reagan called on scientists to free
the world from the fear of nuclear
weapons. He directed the Pentagon to
search for a way to make nuclear strategic

-1 missiles impotent and obsolete, and in re-

sponse SDIO has embarked upon a project
to develop a network of satellites carrying
sensors; weapons and computers to detect
ICBM¢ and intercept them before they
can do much damage. In addition to spon-
soring work on the basic technologies of
sensors and weapons, SDIO has funded a
number of Phase 1 “architecture studies”
each of which proposes a basic design for
the systern. The best of these have been
selected and the contractors are now pro-
ceeding to “Phase I1,"” or more detailed de-
sign.

From the beginning I wondered wheth-
et technology offered us a way to meet the
president’s goals. My own research has
centered on computer software and | have
used military software in some of my re-
search. My experience with computer-
controlled weapon systems mac' 1€ won-
der whether any such system . _d &---
the requirements set forth by Presic_...

Reagan.

I also had doubts about conflict of inter-
est. | have a project within the U.S. Navy
that could profit from SDI funding and |
suggested to the panel organizer that this
conflict might disqualify me. He assured

-| me quite seriously that if I did not have

such a conflict, they would not want me
on the panel. He pointed out that the
other panelists, employees of defense con-
tractors and university professors depen-
dent on Pentagon funds for theit research,
had similar conflicts. Citizens should
think abourt such conflicts the next time

CONTINUED NEXT PAGE
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military buildup in Asia has paralleled the
growth of Soviet forces globally. Air and naval
deployments at Cam Ranh Bay could provide
a bridgehead for Soviet military operations
throughout the region. The number of SS-20
intermediate-range nuclear missiles positioned
in Asia has risen substantially since 1981.
Soviet ground and air forces east of the Ural
Mountains have expanded by leaps and bounds
over the past two decades; and today the
Pacific fleet is the Soviet Union’s largest, hav-
ing surpassed the size of the North Atlantic
fleet some years ago. All of these forward pro-
jections have been designed by Moscow to in-
timidate its Asian neighbors and to attempt
a weakening of cohesion among U.S. allies in
the area. Fortunately, the Soviets have not
benefitted politically from these overt, offen-
sive gestures. In fact, the political conse-
quences have been largely negative.

The Soviets have, however, begun to supple-
ment their military pressures with shrewder
and more sophisticated tactics intended to lure
unwary Asian and Pacific states into false com-
placency about Soviet penetrations into the
region. Soviet Premier Gorbachev’s call last
May for a multinational “Asian Security Con-
ference’” — a largely warmed-over version of
a defunct Brezhnev proposal — fell on deaf ears
in the region, but is still being promoted by
Moscow as a confidence-building measure.

With almost equally dismal success, the
Soviet Union has approached several South
Pacific island states with financially attractive
fishing rights proposals. Most of the South
Pacific governments have rejected the offers,
although one — the Government of Kiribati —
has agreed to a limited Soviet fishing presence
in its waters. This constitutes the first time
that the USSR has established a formal rela-
tionship with an island state outside the con-
text of diplomatic relations; and, although
Kiribati has acknowledged its neighbors’ con-
cerns by limiting the accord to commercial
cooperation, the longer-term implications of
this Soviet “toehold” in the area are worri-
some. Rumors persist that other island states
may follow the Kiribati example.

The Soviet-supported Vietnamese occupation
of Cambodia has been a source of regional ten-
sion and instability for seven years. The
United States contixﬁi'es to support strongly the
efforts of ASEAN to ebtain a political solution
to the problem, based on the withdrawal of
Vietnamese forces and free elections under
international control and supervision. In dip-
lomatic exchanges with the Soviet Union, we
have urged Moscow to persuade Hanoi of the
need for a political settlement on these.terms.
We hope that such a settlement might even-
tually bring elusive peace to the suffering
Cambodian people, but prospects depend a

great deal on the cooperation of Moscow anc
Hanoi — cooperation which thus far has beer
virtually nonexistent.

Teamwork of Partners

Other challenges lurk on the horizon, and
the United States always will try to stay ahead
of events to protect peace and defend its in-
terests and objectives. Desta’ﬁilizing refugee
flows in Southeast Asia, which fortunately
have slowed somewhat, still place unaccept-
able pressures on area governments. We are
trying to eliminate the causes for flight as well
as to help ensure orderly management of
refugee migration.

The production and export of narcotics in
Asia is a challenge we are confronting with the
assistance of the Asian governments, The
United States will continue to cooperate in
halting this pernicious traffic via extradition
treaties, enhancing drug training programs
and regular exchanges of information.

The political stability and economic health
of the region has helped deter the terrorist tide
affecting much of the world, yet we cannot be
complacent about the possible spread of this
form of “low-intensity warfare” to Asia and the
Pacific. We welcome the opportunity to work
closely with the region in providing anti-
terrorism training and in combining all our

- forces with the civilized international com-

munity to enforce sanctions against global
terrorism.

Teamwork has been the hallmark of
America’s phenomenal achievements through

. history, and I believe it will spell success for

our relations with the Asian-Pacific states as
well. If we are able to work together — to con-
sult, to cooperate, to combine our resources ef-
ficiently — there is no goal too high and no
threat too imposing to blunt the aspirations
of our peoples. Today there is talk of a “Pacific
community,” with a small “c,” and the con-
cept has stirred the imaginations of men with
vision in every country of the region. The
Pacific community concept appeals to that in-
stinctive spirit of interdependence and sense
of common destiny that is growing stronger
over time within this historically diverse
region. It is a concept of hope, of peace, and
of social progress, not a blueprint for institu-
tions or political networks.

Whatever course this particular concept may
take over time, the fundamental theme of
regional partnership charts the road to the
21st Century. As Americans, we will stand by
our allies and friends, assist where requested,
advise as necessary, and accept advice and sup-
port in return. Surely our own interests, ob-
jectives and values, and global stability in
general, will benefit by it.

R
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they hear of a panel of “distinguished ex-
perts.”

The first meeting of the panel increased
my doubts. In spite of the high rate of pay,
the meeting was poorly prepared: presen-
rations were at a dismayingly unprofes-
sional level. Technical terms were used
without definition; numbers were used
without supporting evidence. The partici-
pants appeared predisposed to discuss the
many interesting but soluble technical
problems in space-based missile defense
while ignoring the basic problems and
“big picture.” Everyone seemed to have a
pet project of their own that they thought
should be funded.

At the end of the meeting we were
asked to prepare position papers on the
problems that we saw. [ spent the weeks
after the meeting writing up my views and
trying to convince myself that SDIO-sup-
ported research could solve the technical
problems [ had identified. I failed!

| could not convince myself that it
would be useful to build a system that we
did not trust. And if SDI is not trustwor-
thy, the U.S. will not abandon the arms
race. Similarly the USSR could not as-
sume that SDI would be completely inef-
fective; seeing both a “shield” and mis-
siles, it would feel impelled to improve its
offensive forces to compensate for the de-
fense. The U.S., not trusting its defense,
would feel a need to build still more nucle-
ar missiles to compensate for the increased
Soviet strength. The arms race would
speed up. Even worse, because we would
be wasting an immense amount of effort
on a system we couldn't trust, we would
see a weakening of our relative strength.
Instead of the safer world that President
Reagan envisions, we would have a far
more dangerous situation. Thus, the issue
of our trust in the system is critical; it is
important that Americans understand
why responsible leaders would never trust

a “Star Wars” shield.

DI discussions often ignore com-

puters, focusing on new develop-

ments in sensors and weapons.

However, the sensors will pro-
duce vast amounts of raw data that com-
puters must process and analyze. Comput-
ers must detect missile firings, determine
the source of the attack and compute the
path that the warhead will take. Comput-
ers must discriminate between threaten-
ing warheads and decoys designed to con-
fuse our defensive system. Computers will
aim and fire the weapons. All the weap-
ons and sensors will be useless if the com-
puters do not function properly. Software,
which controls the computers, is the glue
that holds such systems together.

Computer specialists know that soft-
ware is always the most troublesome com-
ponent in systems that depend on com-
puter control. More traditional engineer-
ing froducts can be verified by a
combination of mathematical analysis,
case analysis and prolonged testing of the
complete product under realistic operat-
ing conditions. Without such validation,
we cannot trust the product. No experi-
enced person trusts a software product
when first deployed.

Software is a major problem for devel-
opers of any large system, but SDI would
require software that is far more difficult
than any we have ever attempted.

SDI software must be based on assump-
tions about target and decoy characteris-
tics, but those characteristics are con-
trolled not by the shield but by the at-
tacker. We cannot rely upon our
information about them. [ndeed, the de-
pendence of any program on those as-
sumptions would be a rich source of effec-
tive countermeasures. Espionage could
render the whole multimillion dollar sys-
tem worthless without our knowledge.

Overloading the system will always be a
potent countermeasure because any com-
puter system will have a limited capacity,
and even crude decoys would consume
computer capacity. An overloaded system
must either ignore some of the objects it
should track, or fail completely.

An effective system will require data in
many computers to be consistent and up
todate. This cannot be done in a situation
in which the network's components and
communication links are unreliable. Nat-
urally, they would be unreliable during a
real battle because an enemy would attack
the network.

Furthermore, it's impossible to carry
out realistic testing of the integrated hard-
ware and software. Thorough testing
would require “practice” nuclear wars in-
cluding atracks that would partially dam-
age our satellites. Qur experience tells us
that many potential problems would not
be revealed by lesser measures such as
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component testing, simulations or small
scale field tests.

Unlike other weapons systems, SDI of-
fers no opportunity to modify the software
during or after its first battle. It must work
the first time.

These problems are a function of the
Star Wars congept, not of a particular sys-
tem design. They cannot be evaded by
proposing new systern “architectures.”
SDI supporters cite examples of large pro-
grams that work. But none of these pro-
grams have these problems to begin with.

Before resigning [ solicited comments
from others and found nobody who disa-
greed with my technical conclusions. In-
stead, people told me the program should
be continued, not because it would free us
from the fear of nuclear weapons, but be-
cause the research money would advance
the state of the art in our field. As it hap-
pens, | disagree with that notion, but [
also consider it irrelevant. Taking money
allocated for developing a shield against
nuclear missiles—while knowing that
such a shield is impossible—felt like fraud.
[ did not want to participate.

My next realization had to do with the
way Star Wars is being sold to the public.
Democracy can work only if the public is
accurately informed, yet some of the state-
ments made by SDIO supporters seem de-
signed to mislead the public. For example,
one SDIO scientist told the press that
there could be 100,000 errors in the soft-
ware and it could still work properly.
Strictly speaking this statement is true: If
one picks one's errors very carefully, they
won't matter much. However, let's re-
member that a single error caused the
complete failure of a Venus probe many
years ago. [ find it hard to believe that the
SDIO spokesperson made his statement
without being aware that it was mislead-
ing. Because of such disinformation, [ de-
cided to explain to the public that tech-
nology offers no magic that will eliminate
the fear of nuclear weapons.

I have discussed my views with many
individuals who work on SDIO-funded
projects, and most of them do not disagree
with my technical conclusions. In fact,
since the story of my resignation became
public, two SDIO contractors and two
Pentagon agencies have sought my ad-
vice. In other words, they do not doubt
my competence.

Those who accept SDIO money, given
its technical contradictions, make a vari-
ety of excuses. “The money is going to be
spent anyway, shouldn’t we use it well?”
. . . “We can use the money to solve oth-
er problems.” . .. “The money will be
good for computer science.”

The issue of SDI software was recently
debated at a computer conference. While
two of us argued, on the basis of software

CONTINUED NEXT PAGE
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engineering theory and experience, that
SDI could not be trusted, the two SDI
supporters argued that this doesn’t matter.
Rather than argue about the computer sci-
ence issues, they tried to use strategic ar-
guments to say that a shield need not be
considered trustworthy. One of them ar-
gued, most eloquently, that the presi-
dent's “‘impotent and obsolete” terminol-
ogy was technical nonsense, then suggest-
ed that we ignore what “the president’s
speechwriters” had to say and look at what
was actually feasible. 1 had to remind my-
self that he was arguing in favor of SDI.

eanwhile, the panel from

which | resigned has turned

in its report. Although the

panel adamantly supports the
SDI program, according to the report all
system designs produced in Phase | that
they examined are deficient because the
contractors didn’t pay enough attention
to the issues of software complexity and
testability. Each of these designs was a
$1 million effort. The panel's remarks
were quite harsh. If correct, the people
running the SDIO must be considered in-
competent. If the panel's criticisms were
unjustified, the panel’s competence must
be questioned.

Although I do not have access to much
of the SDIO-sponsored work in my field, |
have had a chance to study some of it.
What [ have seen makes big promises, but
it is of low quality.

Traditionally, universities provide ten-
ure and academic freedom so that faculty
members can speak out on issues such as
these. Many have done so. Thousands of
scientists have signed a pledge not to ac-
cept SDI funds (see related sidebar on this
page). Computer Professionals for Social
Responsibility opposed SDI long before
my views were formed. But there are insti-
tutional pressures in favor of accepting re-
search funds from any source. The presi-
dent of a major university recently ex-
plained his acceptance of a Pentagon-
sponsored institute on campus by saying,
“As a practical matter, it is important to
realize that the Department of Defense is a
major administrator of research funds. In
fact, the department has more research
funds at its disposal than any other organi-
zation in the country. . . . Increases in re-
search funding in significant amounts can
be received only on the basis of defense-
related appropriations.”

I consider such rationalizations dishon-
est and dangerous. SDI endangers the se-
curity of the U.S. and the safety of the
world. By working on SDI these scientists
allow themselves to be counted among
those who believe that the program can
succeed. If they are truly professional,
they must make it very clear that an effec-

tive shield is unlikely and a trustworthy
one impossible.

I believe in research; [ believe that
technology can improve our world in
many ways; | also agree with Israeli sci-
entist Prof. Makowski who wrote, *Over-
funded research is like heroin, it leads to
addiction, weakens the mind, and leads to
prostitution.” Many research fields in the
U.S. are now clearly overfunded, largely
because of Pentagon money. | believe we
are witnessing the proof of Prof. Makows-
ki's statement.

This is not an issue that should divide
those who want disarmament and those
who want “peace through strength.” SDI
will both accelerate the arms race and lead
to a relative weakening of the U.S. posi-
tion. People of both persuasions should
oppose it.

It is a truism that if each of us lives as if
what we do does marter, the world will be
a far better place than it now is. The cause
of many serious problems in our world is
that many of us act as if our actions do not
matter. Our streets are littered, our envi-
ronment polluted and our children ne-
glected because we underestimate our in-
dividual responsibility. The arguments
given to me for continuation of the SDI
program are examples of such thinking.
“The government has decided, we cannot
change it.” ... “The money will be
spent, all you can do is make good use of
it.” . .. “The system will be built, you

cannot change that.” . . . “Your resigna-

tion will not stop the program.”

It is true chat if | decide not to toss trash
on the ground, I will not eliminate litter.
However, if we are to eliminate litter, |
must decide not to toss trash on the
ground. What | do does make a differ-
ence. We all make a difference.

Similarly, my decision not to partici-
pate in SDI will not stop chis misguided
program. However, if everyone who
knows that the program will not lead to a
trustworthy shield against nuclear weap-
ons refuses to participate, there will be no
program. Every individual's decision
makes a difference.

Some Members of Congress have told
me that they would like to vote against
SDI but they do not want to be perceived
as being weak on defense. It is important
for citizens to tell their representarives
that they know SDI will not strengthen
the U.S. and that they will not interpret a
vote against SDI as a sign that a Member
of Congress is weak on defense. It is im-
portant that your neighbors do that as
well. °

SCIENCE FRICTION
Academics say no
to SDI research

avid Parnas is not the only scien-
tist Who has refused to work on
Star Wars projects.

Close to 5,000 members of
the academic research community—
3,000 faculty members and 2,000 gradu-
ate students—have signed their names to
a pledge “neither to solicit nor accept SDI
funds.” University of Illinois physicist
Mike Weissman, an organizer of the
pledge drive, says at least 56 percent of the
toral faculty of the nation’s top 14 physics
departments have signed on.

“Scientists must remember that we en-
tered our fields to advance knowledge—
not to make a living by selling quack nos-
trumns, particularly lethal ones, to a fright-
ened public,” Weissman and another
physicist wrote recently in the Bulletn of
Atomic Scientists.

More than 100 scientists at federal lab-
oratories also have signed the pledge. “I've
decided that | must withdraw myself from
any participation in work done under
these funds. I do recognize the need for
legitimare self-defense, bur thegeehoice of
methods, more than ever before in the -
history of civilization, requires some
heavy moral decisions,” Ray Schramm, a
physicist ar a government, laboratory in
Boulder operated by the#aticizal Bureau
of Standards, wrote in a letter to the direc-
tor of his division.

The letter concluded,“My stand may
cause some difficulty and possible embar-
rassment to the division. [ am willing to
relinquish my position to someone else.”

Meanwhile, in an effort to prove to
Congress that Star Wars has support with-
in the academic community, High Fron-
tier, a private lobby that aggressively pro-
motes the Star Wars program, recently
started circulating a petition of its own
among universities. John Mosely, a
spokesperson for High Frontier, says he
doesn't know how many people have
signed the pertition, which states, “We are
disappointed that some members of the
scientific community are evaluating this
proposal without hard scientific evi-
dence.” At least 3,000 scientists, Mosely
said, have applied to the Pentagon for
Star Wars research funds.

Bur Weissman doubts the High Fron-
tier efforr will be successful. “The reason
why SDI supporters can't stand to have
scientists speak out,” he conrtends, “is be-
cause scientists are overwhelmingly
against SDL.”

—Judy Mathewson
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Bu§s in Star Wars Software Could Go Undetected

avid L. Parnas

President Reagan wants the Strategic
Defense Initiative to eliminate the fear
of nuclear weapons by making such
weapons impotent and obsolete. Nucle-
ar missiles would be destroyed in flight
before they could do any damage. Many
computer specialists believe that SDI
could never be trusted and that, as a
consequence, Reagan’'s goal cannot be
achieved.

If SDI is untrustworthy, the United
States would be unable to abandon de-
terrence. The Soviet Union could not as-
sume that SDI would be completely inef-
fective. Realizing that the United States
had both a defensive shield and missiles,
the Soviets would feel impelled to im-
prove their offensive forces to compen-
sate. The United States, not trusting its
defense, would build still more nuclear
missiles to compensate for the in-
creased Soviet strength. The arms race
would escalate.

Even worse, because the United
States would be wasting an immense
amount of effort on a system that
couldn’t be trusted, Americans would
see a weakening of their relative
strength. Instead of the safer world that
Reagan envisions, there would be a far
more dangerous situation. Thus, the is-
sue of our trust in the SDI system is
critical. It is important that Americans
understand why we would never trust a
Star Wars shield.

SDI discussions often ignore comput-
ers, focusing instead on new develop-
ments in sensors and weapons. Howev-
er, the sensors will produce vast
amounts of raw data that must be proc-
essed and analyzed by computers. Com-
puters must detect missile firings, de-
termine the source of the attack and

BRADLEY.,.from Pg. 10

“could be hurt by any major
problem in its businesses.

FMC already is faced with
the loss of two sources of De-
fense Department revenue, The
company’s amphibious assault
vehicle contract ends in August
and will mean an income loss of
$150 million for the remainder
of this year. And next year, for
the first time, the federal gov-
ernment won't be buying
FMC's M-113 armored person-
nel carrier, according to High-
lander, thus completing its
phase-out in favor of the Brad-
ley. Reason: The M-113 lacks
firepower. |

compute the attacking trajectories.
Computers must discriminate between
threatening warheads and decoys de-
signed to confuse the U.S. defensive sys-
tem. Computers will aim and fire the
weapons. All the weapons and sensors
will be useless if the computers do not
function properly. Software, which con-
trols the computers, is the glue that
holds such systems together.

Computer specialists know that soft-
ware is the most troublesome compo-
nent in systems that depend on comput-
er control. Traditional engineering
products can be verified by a combina-
tion of mathematical analysis, case
analysis and prolonged testing of the
product under realistic operating condi-
tions. Without such validation, we can-
not trust the product. None of these vali-
dation methods works well for software.

The best tools for mathematical veri-
fication of software only work on small
programs and make approximations
that can hide serious errors.

Exhaustive case analysis of various
situations can only be used when the
number of cases is small or the product
bas a highly repetitive program. Soft-
ware has a huge number of states — the
variations of stored data, for example
— and no simple pattern.

The number of input conditions (i.e.,
how many different attacks could be
made) and internal states for software
systems is so large that thorough testing
is never possible. Computer specialists
have long known that testing can show
the presence of bugs, never their
absence.

We can build adequately reliable soft-
ware systems, but they become reliable
only after extensive use in the field. Al-
though responsible developers perform
many tests, including simulations, be-
fore releasing their software, serious
problems always remain. No experi-
enced perscn trusts a software system
when it is {irst deployed.

Software is a major problem for de-
velopers of any large system, but SDI is
far more difficult than any software sys-
tem that has ever been attempted.

SDI software must be based on as-
sumptions about target and decoy char-
acteristics; those characteristics are
controlled by the attacker. The United
States cannot rely upon the information
it has about them. Espionage could ren-
der the whole multi-billion dollar sys-
tem worthless without our knowledge.

The techniques used to provide high
reliability in other systems are hard to
apply to SDI In space, the duplication
of equipment required for high reliabil-
ity is unusually expensive. The depend-
ence of SDI on communicating comput-
ers in satellites makes it unusually
vulnerable.

Programs that reliably meet strict
deadlines are based on built-in sched-
ules, computed in advance. For SDJ,
schedules must be based on assumptions
about the structure of an attack. By
making those assumptions, we make it
easier to overload the system by using
an attack strategy that violates the as-
sumption. An overloaded systern must
either ignore some of the objects it
should track, or fail completely. Over-
loading the system will always be a po-
tent countermeasure because any com-
puter system will have a limited
capacity and even crude decoys would
consume computer capacity.

An effective system will require data
in many computers to be consistent and
up-to-date. This cannot be done in a situ-
ation in which the network’s compo-
nents and communication links are un-
reliable. They would be unreliable
during a real battle because an enemy
would attack the network.

Realistic testing of the integrated
hardware and software after deploy-
ment is impossible. Our experience tells
us that many potential problems would
not be revealed by component testing,
simulations or small-scale field tests.

Unlike other weapon systems, there
will be no opportunity to modify the
software during or after its first battle.
It must work the first time. This is not
true in other large software projects.

SDI software that works the first time
it is used may be theoretically possible.
It is also theoretically possible that
10,000 typing monkeys could reproduce
the Encyclopaedia Britannica. Both are
highly unlikely. However, while the cor-
rectness of the monkeys’ product could
be verified, there is no way to verify the
adequacy of the SDI software. We would
never dare to trust it.

David L. Parnas, professor of com-
puter science at the University of Vic-
toria, British Columbia, Canada, was a
member of the Pentagon panel oversee-
ing the Star Wars program from its
Sformation until he resigned last Jure.

U.S. NEWS & WORLD REPORT

19 May 1986 (13)
Pg. 14

Why did Congress so overwhelmingly
reject arms for Saudi Arabia? Fear.of
Stinger antiaircraft missiles falling into
terrorist hands was one factor. But more
important was a belief by lawmakers
that the Saudis had failed to deliver on
their promises in return for getting per-
mission to buy AWACS radar planes in
1981—especially to help the Mideast
peace process and try to control violence
by Palestinian extremists.
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Preview for Chernobyl

Vlctlms Still Affected by H-Bomb Blast

By Walter Pincus
Washington Post Stafl Writer

Thirty-two years ago, on March
1, 1954, U.S. scientists exploded
the first deliverable hydrogen bomb
on the tiny coral atoll of Bikini in
the Marshall Islands. To their sur-
prise, the explosion was more than
twice the yield expected.

At 15 megatons (the equivalent
of 15 million tons of TNT), the blast
obliterated the island and heaved
tons of radioactive fallout across the
Pacific to the east rather than to
the north as U.S. scientists had ex-
pected.

Within four hours, white radio-
active particles began falli.ig like
snow on the 64 Marshallese men,
women and children who lived on
Rongelap, an atoll 105 miles east
from Bikini. Four hours later the
fallout began to drop on Rongerik,
another Pacific island where 28
U.S. weathermen were stationed.

The “rain” of radioactive white
powder continued for 12 hours. It
came down on the roofs of the Mar-
shallese houses and, with an eve-

vas washed into bar-
: the prime source of
r. It covered the fish
drying in the sun for
meal,
wclear accident, the
ch are still experienc-
fects, carries dramat-
lessons for the Soviet !
; Moscow attempts to
long-term effects of
reactor incident, The
»een widely criticized
»ublicly announce the
it was detected in
pe and for underplay-
hazards involved.
he 1954 Bikini blast,
rrnment initially was
1 10 days before ac-
o the world that the
nd American service-

1 exposed to radioac-

iure came only after a*
swspaper received a
U.S. Marine on Kwa-
ng that natives and

servicemen had arrived at that base
“suffering from various burns and
radioactivity.”

U.S. officials initially maintained
that the Marshallese had not been
exposed to dangerous radiation lev-
els, that they had been taken to
Kwajalein “according to plans as a
precautionary measure” and that no
effects had appeared. In fact, some
victims were suffering from classic
symptoms of radiation exposure:
burns, nausea and hair loss.

Seven years earlier, when the
first atomic tests were conducted
on Bikini and the weapons were in
the relatively modest 15-kiloton
range (the equivalent of 15,000
tons of TNT), Rongelap was con-
sidered in a threatened zone and
the islanders were moved from
their homes in boats.

For the 1954 blast, they were
notified of the test but told that
there was less danger and no need
to take precautions.

The U.S. servicemen on Ron-
gerik had a similar experience.
However, they had been given fall-
out recording devices by Atomic
Energy Commission (AEC) scien-
tists, who told the troops that the
devices were designed to record
only low levels of radiation. If the
readings went “off scale” and indi-

. cated greater contamination, the

servicemen were to immediately
notify their headquarters on the
atoll of Enewetak.

Little more than one hour after a

" white mist began to fall on Ron-

gerik, about eight hours after det-
onation, the devices went “off
scale.” At 3 p.m,, calls went to the
Enewetak headquarters which ini-
tially suggested that something was
wrong with the devices. That night,
after dust falling on tents began to
glow, the troops were told to stay
indoors and plans were made to
evacuate them to a Navy hospital on
Kwajalein.

For the Marshallese on Ronge-
lap, it was not until March 3, more
than 40 hours after the first radio-
cative fallout began, that a U.S.
Navy destroyer arrived to evacuate
them from the island.

As the contamination became
public and it became an issue in the

When the Navy decided to
bring back the battleship five
years ago, old hands could al-
most be heard humming An-
chors Aweigh. Since then, two
World War II-vintage battle-
wagons have been made ready
for sea duty, and last week a
third, the U.S.S. Missouri, was
recommissioned in San Fran-
cisco as a crowd of 12,000 spec-
tators cheered from its pier.
But no dreadnought is real-
ly shipshape, it seems. without
a set of ceremonial silver.
When the Missouri was moth-
balled back in 1955, ten years
after the surrender ceremony
ending World War II was held

citizens of Missouri, who had
generously donated the finery.
With the Missouri returning to
action, the Navy wanted the
silver back. Problem was, Mis-
souri Governor John Ashcroft
wanted to hang on to the ship’s
engraved punch-bewl set,
which has been on display at
the state capital in Jefferson
City. Finally, with the U.S. At-
torney in Kansas City acting as
mediator, the Navy and the
state compromised: when the
Missouri is at sea, all the silver
is hers. But when she is in

home port, the Navy will make .

the punch bowl available to the
state. Grog all around, mates.

Cold War with the Soviet Union,
the United States continued to put
the most optimistic assessment on
the event.

On March 16, more than two
weeks after the blast, the Japanese
announced that one of their fishing
boats, the Lucky Dragon, has been
caught in the radioactive fallout.
Two days later, a U.S. official in
Japan said the exposed fishermen,
some of whom showed symptoms of
radiation burns and sickness, would
recover completely in about a
month. Not long after, one died.

The question of public disclosure
was eventually overshadowed by
other serious issues—again, per-
haps foreshadowing Chernobyl—in-
cluding the question of how the re-
leased radiation v-ould affect the
health of the exposed individuals
and the land.

The average Rongelap inhabitant
received roughly a 175-rad dose,
according to a 1982 U.S. govern-
ment report. Under current stan-
dards, a worker in a nuclear plant
can receive about five rads a year
without ill health effects.

Four weeks after the explosion,
the white blood counts of the Ron-
gelapese dropped to 30 percent of
what is considered normal.

On April 1, 1954, AEC Commis-
sioner -Lewis Strauss appeared at a
press conference with then-Pres-
ident Dwight D. Eisenhower, He
made the first public disclosure of
the power of an H-bomb and, buried
within the questioh-and-answer pe-
riod, he declared that he had met
with the Marshallese and that no
serious illness had been uncovered.

For three years, the Rongelap
people remained away from their
island because it was considered too
radioactive. When they returned in
1957, their diet was limited to im-
ported food. Last year, 31 years
after the blast, the northern islands
of the Rongelap Atoll were found to
still contain unsafe levels of radia-
tion in coconuts and other crops;
consequently, the Rongelap people
finally abandoned their homes and
moved to another atoll.

In the interim, all 15 children
who were under the age of 10 at
the time of the radiation exposure
suffered thyroid abnormalities. One
child, a year old at the time of the
explosion, died of leukemia; miscar-
riages and stillbirths among the ex-
posed women were more than twice
the normal rate and deaths were 30
percent higher,

(SR
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Army vehicles called ‘gas guzzlers’

LONDON — The U.S. Army uses vehicles based on
decades-old “gas guzzier” designs while Soviet forces
arc making slow but steady progress.in modernizing
their ground equipment, the world's leading military
har dware publication said today.

Jane’s 1986 “Military Vehicles and Ground Support
Eqguipment” said the problem in modernizing the U.S.
military vehicle fleet is its size — it is the world’s larg-
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Officials Say Problems
Are Minor, but Others
Cite Wide Disarray

WILLIAM J. BROAD

< ——hllenger disaster and a serles
of other major setbacks in the Amer-

President Reagan’s antimissile plan in
ways that are far more serious and ex-
tensive than has generally been real-
ized, according to scientists and aero-
scace analysts.

NEW YORK TIMES 135 June 1986 (1g) p

Reverberations of the Space Crisis:
A Troubled Future for ‘Star Wars’

ican’ space program have damaged J

o 1

program, many aerospace experts
agree that the crisis could hardly have
come at a worse time. After maturing
for years in laboratories on earth,
“Star Wars” research had reached a
point where it was ready to burst into
the heavens in some of the most spec-
tacular experiments of the space age.
The explosion of the shuttle Chal-

i lenger, along with three other launch-

ing failures involving Titan and Deita
rockets, have brought these plans to an
abrupt halt,

Whereas delays might be bearable in
a world of unlimited time and money,
some experts 3aid postponements
could be a major setback in the world
of Washington politics.

Senator Proxmire said the percep-

Us of the program, formally
1 Strategic Defense Initiative
ilarly known as “Star Wars,”
t there is serious damage, say-
any problems are minor and
program as a whole is moving
gorously.

w for Glant Mew Rocket

iring more than two dozen in-
: with a wide range.of aero-
perts both inside and outside
'ernment, analysts said the
1g of the nation’s space shuttles
endable rockets had thrown &
t.of complex space-based ex-
ts into confusion and disarray,
whock waves through space re-
oralizing some scientists in the
{le program.
er repercussion of the sero-
isis, they say, is fts effect on a
sy over whether the Govern-
wuld start now to develop a
ew unmanned rocket; — far
_1anthe shuttle — that would be
[ needed in the 1990°s to lift thousands of
imissile weapons, sensors and vari-
- aiming and tracking devices into
Lo

‘he crippling of the nation's tocket
ver, the analysts add, underscores
need for the enormous battery of
ice vehicles that will actually lift the
posed defensive system into place.
en before the ghuttle disaster, *‘Star
r. fficlals estimated that the de-
3 poyment undertaking was big enough
3,000 launchings of
-sized rockets,
e anaiysts say, set-
,» transport and mo-
n a crucial losses for
an. Senator William
'rat of Wisconsin, a
irs,” suggested that
sis had already con.
; of political momen-
‘am. .
tendency to race and
1 as far as possible,”
said. “Defense offi-
ery unlikely that the
1ether Republican or
:as big an S.D.1. en-
n-lI

timate impact on the .

tion of crisis in the **Star Wars’ pro-
gram was one reason why 48 senators
recently signed a letter calling for
sharp cuts in the Administration’s pro-
posed $5.4 billion antimissile budget for
next year.

Scheduling Delays
And Technology Leaps

Other experts outside the ‘‘Star
Wars'' program say delays in the
schedule resulting from the launching
failures wili almaost certainly be great.
“1t could be as much as two years,”
said John E. Pike, director of space
g}lcy at the Federation of American

cientists, a private, nonprofit group in
Washington that is skeptical about the
antimissile plan.

" Although conceding that minor dam-
age has been done to the program,
*Star Wars”* officlals say most of the

roblems associated with space set-

gacks will vanish with the renewal of
shuttle and rocket flights, allowing
space-based experiments to resume.

*“The advance of technoiogy is inexo-

rable,” said Dr. Gerold Yonas, chief

sclentist of the antimissile program.

Dr. Yonas stressed that any delays in
space-based experiments bad t¢ be
seen in relation to the oversail research
program, which he said was forging
ahead. **We’re making steady progress
in many important areas,” he said.

Other ‘‘Star Wars” officials dis-
missed questions of lost momentum.
Lieut. Col. Lee De Lorme of the Air
Force, director of public affairs for the
Pentagon'’s antimissile program, said,
“Some charges from critics are not
worth addressing because they’re with-
out subs! A C

at least 18 months, until July 1987. Pri- before the Challenger crash.
.vately, officials of the Nationzl Aero- For small “Star Wars” payloads, a
the next launching is iikely to be put off opened at the Cape Canaveral Air
Iunul 1988. - Force Station in Florida, adjacent to
' “We're going to have to delay and the shuttle launching pads at the Ken-
h back many of the programs we nedy Space Center. Known as the
d planned for the shuttle,’” including Space Experimentation Center, the
Aantimissile tasks, Defense Secretary military installation Includes a labora-
Caspar W. Weinberger sald two days tory for visiting scientists, a training
after the Challenger exploslon. Somie area for astronauts, and a clean room
emall military payloads could be put on for payload assembly, checkout and
expendable rockets, he said, ‘‘but a lot storage, |
bf the experiments were configured to ‘“We have a center, but we're on
;he size and shape of the shuttle.” hold,” said Maj. Marcia A. Thornton of
The next aerospace accldent oc- the Air Force, deputy director of the
urred April 18, when a Titan 34D Space Experimentation Center, with
ket exploded after liftoff from the headquarters at Patrick Air Fo
andenberg Air Force Base in Califor- Base nearby. . :

nautics and Space Administration say new handling installation was recently|

a, destroying a secret milltary pay-
d. It was the second Titan failure in

p row. Then, on May 3, a Delta rocket
failed about 71 seconds into its flight.

A Launching Squéeze
Even Before the Crisis

.+ “We were suffering from a shortage |

of lift capability’’ even before the dis-
asters, Lieut. Gen. James A, Abraham-
son of the Air Force, directorof the an-
timissile program, told agroup of busi-
mess executives in May. .

{ For the moment, the crisis has halted
the nation’s ability to lift major satel-
Iftes into orbit and stopped its scientific
tests in space.

, Rocket power is no small part of the
antimissile vision. By official “Star
Wars®’ estimates, deploying what the
Government calls a medium-sized de-
fensive system in space could take up
{0 58 years and cost from $87 billion to
§174 billion if the task was undertaken
with existing rockets and space shut-
tles. This estimate assumes the nation
has the capaclty for 24 shuttle flights a
year, which, before the accident, was
the most optimistic prediction for the
shuttle’s flight pace. Today, experts
say the most optimistic forecast is 12
flights a year.

Aerospace experts say one way to
gauge the effect of the crisis on the
“‘Star Wars” research program is to
look at the way the program had begun
to rely on space experigents, espe-
clally right before the Challenger dis-
aster. ¢

No known antimissile experiments
had been carried out by the shuttle
until Its 18th flight, in June 1985, during
which a beam from an earth-based
laser was bounced off a special mirror
aboard the shuttle Discovery. After
that test, however, fully half of the six
shuttie flights before the Challenger

Wars” experiments or civilian tests
with results that were studied by the

In contrast to program officials,
some scientists who are part of the pro-
%nm said they have been demorallzed

oy the delays. :

““Part of the strategy was to do sig-
nificant experiments before Reagan
Jeft office,” said Dr. Georfe Chapline,
a key researcher in the antimissile pro-
gram at the Lawrence Livermore Na-
tional Laboratory in California. But he
said that hope was “‘fading,’’ a fact he
said he and his colleagues found *“‘de-

pressing.” .
The recent string of aerospace disas-
ters started Jan. 28 the $1.2 billion

Challenger exploded 74 seconds after

littoff, killing seven astronauts, de-

stroying a $160 million satellite, an
AR e ML

Pentagon’s antimissile program.
Starting in 1986, the pace of testing
was to have accelerated considerably,
according to a schedule made public
last year by NASA. The NASA plan
said six major ‘“‘Star Wars” shuttle

tests, as well as “‘a variety of cabin and’

potential get-away special experi-
ments,” were scheduled to occur be-
tween 1986 and 1988 .

“Star Wars”’ officials say that there
were such schedules but maintain that
they were tentative at best. Aerospace
experts, on the other hand, have ac-
cused the program’s officials of rewrit-
ing schedule history to try to play down
the aerospace problems.

Al agree, however, that prepara-

ions for both major and minor anti-
nissile tests were picking up rapidly

cargo manifest. ‘“But that estimate

explosion carried either minor ‘“‘Star! measurements would be severely

“We'll probably have six experi-
ments in the first year the shuttle is
flying again,” she said, discussing the

may be wrong because it depends on
the manifest, which is a mess.”

The first large test of 1986 was to
have occurred in July during the first
shuttle flight from the Vandenberg Air |
Force Base in California, which re-
cently completed a $2.8 billion military
launching pad.

‘Vandenberg was ta sent! shutties into
orbit about the earth’s poles, which is
not possible from the Kennedy Space;
Center. Polar ‘‘Star Wars"’ tests are
crucial since, in a war, a space-based
defense would have to find and destroy|
enemy warheads streaking over the
North Pole toward the United States.

A key experiment was t0 have in-
volved the Cryogenic Infrared Radi-
ance Instrument for the Shuttle. The in-
strument, referred to as Cirris, is a
super-cooled infrared sensor meant to
gather data about the earth’s aurora
and other natural glows. If not coun-
tered, such radiations might blind the
anti-missile program’s ‘“eyes” in

space.

The Air Force has said, however,
that it might mothbail the Vandenberg
installation until 1891, when a replace-
ment for the shuttle Challenger could
become available.

“We're just rolling with the
punches,” said Lieut. Darrell Wright of
the Air Force Geophysics Laboratory,
a sponsor of the Cirris experiment,
which is at Hanscom Air Force Base in
Massachusetts.

One option under study is to fly Cirris
on a shuttle iaunched into an semi-
equatorial orbit from the Kennedy
Space Center, although this prospect
leaves researchers glum. Dr. Alian J.
Steed, director of the Center for Space
Engineering at Utah State University,
which built Cirris, said: ‘“Auroral

handicapped from the Cape. It will be
depressing If we have to abandon the
polar orbit.”

According to the NASA plan, the big
““Star Wars” shuttle test of late 1986
was to have involved pointing a laser
beam and using it to track targets, in-
cluding satellites and rockets. Such
laser tests, known as Tracking and
Pointing Experiments or T.P.E., were
expected to be quite showy; some crit-
ics have called them “publicity
stunts.” Whatever their merit, the
tests have been delayed.

Experts say it is hard to say how long
the delay will last because of the chaos
in the program and the fact that *‘Star
Wars'’ officials often try to keep tenta-
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Jtive schedules and technical details of
future tests secret, even from Govern-
ment s, )

“It's been difficult to extract their
space-based plans,’” sald Dr. Arthur F,
| Manfredi Jr., an aerospace analyst at
the Congressional Research Service of
the Library of Congress.

According to the industry newsletter

tracking and pointing mission has been
mshed back until October 1888, indicat-
“that the first major S.D.1. experi-
ment will fly before the next U.S. Presi-
dential election.” :

Experts are divided on whether the
pace of delayed space-based experi-
ments will be sufficient to keep the an-
timissile program on schedule.

“I'm a technological optimist,” Dr.
Manfredi said. *“If we're back in the
shuttle business by late 1887, that gives
S.D.L four or five years" for research
before a decision is made on whether to
deploy an antimissile system.

) Accordin; to ortlmistlc predictions,
“Star Wars’* payloads will be given top
military priority once the shuttle fieet
is again on its feet. Some aerospace ex-
perts note, however, that the military
has a growing backlog of other critical
payloads waiting, such as communica-
tion and spy satellites. o

*“The question,” said Dr. Robert Jas-
trow, & geophysicist at Dartmouth Col-
lege a prominent proponent of the
antimissile plan, ‘“is whether S.D.I.
tests will get high enough priority to
keep the program on schedule.”

Milton R. Copulos, the senior aero-
space analyst at theHeritage Founda-
tion, a conservative research institute
1in Washington, safl; “A lot of stuff is

going to be backlogged, no question
about it." ) S

Last week, General Abrahamson, the

*“Star Wars®’ director, told some of the
m's scientists that the ground

mediate threat” to the program. “It
{isn’t a crippling effect for right now,”
he said.

Aware that pressures will
the future, Pentagon officials have
‘Jlobbied for an expanded shuttle fleet.
On Feb. 19, Defense Secretary Wein-
'berger told the House Foreign Affairs
Committee that & ghuttle to replace
Challenger was crucial for antimissile

But some say the rate of fu-
ture shuttle flights, no matter how big:
or small the nation’s fleet, will prob-
ably be slower than expected, putting a
crimp in testing for the space-based an-
timissile program.

‘Space Trqék’ Plans:
Giant High-Tech Rocket

1f, in the mid-1880’s, the Government
decides to go ahead and build an anti-
| missile system, the Pentagon will need
something other than the shuttles to lift
thousands of space sensors and weap-
ons into orbit. “‘Star Wars” officials
drew this conclusion when they made
their estimate that up to 5,000 shuttle
flights would be nesded to deploy en an-
timiasile system in space.

Theé Pentagon has thus begun lobby-
Ing for a gigantic new hl;hly advanced
rocket, or ‘‘space truck,” that is much
bigger, cheaper and more reliable than
the shuttle. goal is to slash the cost
of lifting payloads into space, making it
at least 10 times cheaper than with the
manned shuttles. Achievingrthis anl,

|

Mijlitary Space, the Pentagon's first’

ing of the shuttle fleet “isn’t an im- -

‘moux'xt in.

o £ rom‘ Pqg. 7 however, will itself be expensive be-

cause — as *‘Star Wars'’ officials them-
selves say — a revolutlon in the struc-
ture and operations of the aerospace in-
dustry will be needed to create the
rocket, reducing reliance on manpower
and increasing the roles of computers
and robots.- ‘

oping large “Star Wars’ boosters is
what one NASA official calls the “un-
certainty” factor. By the 1990's, a need
for large boosters may or may not ma-
terialize, depending on whether the
Government decides to deploy an anti-
missile system.

A leading candidate for the “space

truck’’ is known as the Shuttle-Derived’
Vehicle, or S.D.V. This technological
glant would be similar to a8 shuttle in
that it has an external fuel tank and
twin booster rockets. The difference is
that the shuttle would be replaced by a
huge unmanned payload carrier. Ac-

cording to Martin Marietta, the mostly

Trying to Cut Costs
As Uncertainty Grows

“The question,” Philip E. Culbert-
son, NASA’s general manager, told
Congress last year, ““is how to develop
a system to handle that kind of uncer-

on a set of standards for the antimissile
program known as the ‘‘Nitze cri-
teria,” named after Paul H. Nitze, the
Government’s senior arms control ad-
viser, Last year he said, in essence,
that antimissile defenses should cost
less than Soviet countermeasures to
thwart them.

In practice, this means that defen-
sive weapons in space must be *‘surviv-
able,” a goal that calis for such things
as heavy shielding to protect battle kia-
tions from attack and powerful jets'to
move them dufring space wars. Both
those precautions mean defensive
weapons will have to become heavier

reusable Shuttle-Derived Vehicle could tainty while at the same time trying to = and thus costlier to lift into orbij.

ferry up to 150,000 pounds of cargo into
orbit, more than three times the shut-
tle’s_lifting capacity. Other proposed
new boosters would lift even more.

“Star Wars” officials say they are
optimistic about the chances for a
Quick start on this type of big cargo
ship, even though it will require a huge
investment.

*“The costs are going to be stagger-
ing,”” Col. George Hess of the Air
Force, a senjor ‘‘Star Wars" official,
told an industry symposium in April.
“You're looking at & $20 billion to $40
billion investment by this country to
fet to the point where you can realize
ower operating and lifecycle costs.”

The feasibility of building such a big
rocket is already under -intense study
by NASA and the Defense Department.

first phase of this 26-month study is
to be delivered to the White House Na-
tional Security Council “‘shortly,”” ac-
cording to Darrell R. Branscome, &
i?ec assistant to the director of

ASA’s shuttle program.

But aerospace experts see problems
on the horizon. One is that big new
boosters will have to compete with the
need for many billions of dojlars to re-:
build the shattered space program.

“I don't think you're going to see a
new start on a big booster anytime
soon,’”” sald Mark R. Oderman, vice
president of the Center for Space
Policy Inc., a consulting concern based
in Cambridge, Mass. ‘‘The near-term
dollars will go into replacing the. shut-
tle and buying shuttle-coinpatible
Iaunchers. The future push will be for
mid-sized vehicles’' that the Air Force
wants for lifting medium-weight satel-
lites into space.

Already, there are signs of deep divi-
slong in the White House over whether
and how to buy a Challenger replace-
ment, the cost of which has been esti-
mated at §2.8 billion. - .

In addition, a big new booster will
have to compete against two new
pro; proposed by President Rea-
gan: an $8 billion space station and a
21st-century spaceship that could take
off from a runway and fly into orbit.
The plane will demand research out-
zys alone of some $3 billion in the near

ture, .

One solution to the Government's
booster challenge, according to Mr.
Copulos of the Heritage Foundation, is
for the antimissile program to seek the
aid of the private sector in trying to cut
the cost of launching large payloads.
“If the money is there from private
sources, they should do it,”” he said.
“It’s very possible and it requires a
cg:eiderable amount of free enter-
p "’

A difficulty with any plans for devel-

-

drive its cost down.”

In addition, critics of the *“Star
Wars' program said the recent string
of launching failures has increased the
uncertainty surrounding the big new
booster. Senator Proxmire said the
crisis will *‘increase the time, cost and
risk”’ of developing a big new booster.
““At best,” he said, ““it will mean some
postponement, perhaps a long one."

In contrast, some ‘Star Wars”
proponerits say the crisis could have
positive effects, noting that the evolu-

; tion of booster technology can be aided
' by mistakes, *“The more information
{ we gain about failures, the better we
can improve reliability,” said Dr.
Peter E. Glaser, vice president of Ar-
thur D. Little, a research concern in
Cambridge, Mass.

No matter how much is learned, the
prevailing view is that the cost of the
education will be great. Aviation Week
and Space Technology, a respected in-
dustr‘y journal and firm supporter of
the ‘‘Star Wars' plan, recently pub-
lished an editorial saylng the aero-
space difficulties revealed a “quality
control crisis developing within NASA,
the Air Force, and the U.S. aerospace
industry.” 1t added there was “‘a lot of
work to do in pulling the U.S.’s space
act together before we take it on the
road to the stars.”

If the recent aerospace crisis in-
creases the costs of future space trans-
portation, it will have a direct bearing

L]
In Congressional testimony ldst
year, General Abrahamson, the ““Séar
Wars" director, reflected on the syr-§ -
vivability challenge. “That is a very
tough criteria in the whole research
program,’ he sald, ‘‘and space trans-

portation is a large factor in that."'

More ., recently, in April, General
Abrahamson suggested that the Nitze
criteria be replaced by a less rigorols
formula: that defenses simply be ‘‘af-
fordable,””

A Blow to the Image
‘Of Invincibility

; * The effect on morale is perhaps the
most complex of all issues raised By
the Challenger crash. Some proponents
of the *‘Star Wars’ program say they
are depressed by recent developments,
some P! officials seem defen-
sive, and still other advocates of the
program. seem almost philosophica],
trying to find positive lessons. o
Dr. Jastrow, the Dartmouth profes-
sor, sald the crisis pointed up the prob-
lems inherent in firing any rocket,
whether it is carrying astronauts or nu-
clear warheads. “It reflects on the vul-
nerability of offensive arms,” he sagd.
“‘Missiles are inherently fragile. With

CRTSIS...Pg. 9
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The Space Shield Plan:

On March 23, 1883, President
Reagan called on American
sclentists to find ways to erect a
missfle defense shield to render
nuclear weapons ‘“‘impotent and
obsolete.”

In the months that followed,
his proposal, formally called the
strategic defense initiative and

began to be described as one of
the biggest research projects of
all time, a five-year, $26 biilion
undertaking that rivaled the
Manhattan Project for the
atomic bomb and the Apolio pro-
gram to put men on the moon.
Today it is . estimated that
‘‘Star Wars"’ research alone will
not be completed before the mid-
1980’s, and cost at least $80 bil-
lion. Experts outside the Gov-
ernment have estimated that’

popularly called “Star Wars,” .

‘Star Wars,’ 3 Years Later

building a antimissile system
could cost sx,oop billion or more.

The space *‘shield’’ would not
really be a shield but rather a
complex network of orbiting and
earth-based systems, inciuding
laser beams, particle beams,
elﬁ:tmmagngtlc “‘slingshot*’
rail guns and sensing, tracking
and aiming devices, all requir-
ing extraordinary coordination
by humans and computers.

One of the most ambitious de-
fensive systems now envisioned
by military planners, out of the
many possibilities under consid-
eration, calls for a complex,
seven-layered system that would
consist of thousands of satellites

: with weapons intended to furnish
nearly perfect patianwide pro-
tection.

8
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Harold Brown
1§ SDI CHNICALLY FEASIBLE?

he program known as the Strategic Defense Initiative
(spr) includes research on a variety of technologies—many
aimed at distinct phases of the ballistic missile flight path. For
each phase—boost, post-boost, mid-course and terminal'—a
defense would require successful surveillance, target acquisi-
tion, tracking, guidance of the weapons, and kill mechanisms.
Are the objectives of spr technically feasible?

The answer will depend primarily on what specific objectives
strategic defenses ultimately seek to achieve-—protection of
population, of missile silos, of other military targets. Within
that context, the answer will further depend on the capabilities
of the technologies and on the potential countermeasures and
counter-countermeasures of each side.

This article will assess the prospects for the various defensive
technologies for both the near term (10 to 15 years) and the
longer term. It will include recommendations on how to pro-
ceed with a realistic research and development program. It will
also make tentative judgments on the technical feasibility of
various sDI objectives, though definitive answers are not yet
possible. The political desirability of spi is a separate question,
not addressed here.

Finally, in considering the prospects for the various spi
technologies, it is important to remember how long it takes to
move from technological development through full-scale en-
gineering to deployment. That time is governed by the bud-
getary and legislative process, as well as by the state of tech-
nology.

' The boost phase is the period during which the ballistic missile rockets operate Lo bring
it 10 (or near) its peak velocity. In the post-boast phase the warheads (and decoys) are released
from the last stage of the missile. It is followed by the mid-course phase outside of the
atmosphere, the lengthiest part of the trajectory. The terminal phase is the period from shortly
before reentry into the atmosphere until detonation.

Harold Brown, President of the California Institute of Technology,
1969-77, and Secretary of Defense, 1977-81, is now Chairman of the
Foreign Policy Institute, School of Advanced International Studies of The
Johns Hopkins University.

Denise Brown, Editor
Harry Zubkoff, Chief, News Clipping & Analysis Service (S~ . AA), 695-288
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—After the technology is proven out, full-scale engineering
development of a moderately complex system will typically
take five to eight years (a new ICBM is a good example).

—The course of deployment (unless there is concurrency of
development with deployment, which has almost always
proven counterproductive) takes five to seven years after
completion of engineering development.

—Thus, if proven technology exists now, it will take 10 to
15 years before a new system employing the technology
could be substantially deployed.

—If the technology needs to be further developed, even
though the phenomena exist and are well understood, the
time for that technology development will have to be
added to such a period.

II

What kinds of technologies could be embodied in defenses
against ballistic missiles that could begin deployment before or
about the year 2000?

Terminal hard point defenses (e.g., defending ICBMs), using
hardened ground-based radars and interceptor rockets, would
require about ten years between a decision to deploy and
having a significant force; the time to completion of deploy-
ment would approach 15 years from decision. The necessary
technology exists now, and some subsystems have already been
partially developed. What would be required would be the
design of a new system involving—in sequence—some addi-
tional prototype development, full-scale engineering develop-
ment, production and deployment. Such a system would in-
clude an interceptor like the Spartan missile aimed at reentry
vehicles (Rvs) outside the atmosphere, and another, rather like
the Sprint missile, for intercepting Rvs that have already en-
tered the atmosphere.

Present designs of both missiles would require the use of
nuclear warheads. Alternatively, non-nuclear versions could be
developed using terminal homing devices in the interceptor.
There is some question about how heavy a conventional war-
head (and therefore the interceptor missile) would need to be
in order to provide high probability of destroying the incoming
RV and missile warhead; it depends on how close to the reentry
vehicle the terminal guidance could bring the interceptor. If a
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non-nuclear interceptor is chosen, this would lengthen by at
least a few years the time to a substantial deployed capability.

An additional optical sensor, the Airborne Optical Adjunct
(a0A), which would track reentry vehicles by detecting their
infrared emissions or viewing them with visible light, could also
be included at about the same time as a non-nuclear warhead.?
Such a capability is feasible technologically and likely to be
helpful in discrimination during or shortly before the offensive
missile’s reentry, but the technology would need some addi-
tional development.

Over the next 10 to 15 years it also appears technologically
feasible to develop the components of a system using space-
based kinetic-energy weapons. ‘These chemically propelled rockets
would intercept the offensive missile during its boost phase and
destroy the target by impact or by detonation of an exploding
warhead. The chemical rockets would be similar in nature to
air-to-air missiles, but steered with reaction jets rather than
aerodynamic surfaces. The targets could be designated to the
interceptors by laser or radar tracks, provided by a set of
tracking and fire-control satellites orbiting at a higher altitude
than the satellites from which the interceptors would be fired.
Short-range laser designation of ground or airborne targets
exists, but the accuracies required for 1CBM tracking would
require significant additional technological development, as
would imaging and processing the infrared data, and looking
close to the horizon.

The interceptors would home onto the target, guided by
their own passive observation of the infrared emissions from
the target missile or by receiving reflections from the target of
radar signals emitted from satellites (semiactive radar homing).
Such a system, however, must find a way to direct the killer
rocket to the actual 1CBM booster rather than to its plume
(exhaust), which emits the infrared signal. While presumably
this can be done, it will add complexity and offer an opportu-
nity for offense countermeasures. Though the technology for
components of kinetic-energy kill and boost-phase intercept
systems exists, solution of problems of this sort would require
a considerable developmental process.

Several years of additional technical development could sig-

* Development or testing of AOA beyond the technology platform stage, as a component
of an ABM system, even of a fixed ground-based ABM system, would appear to violate the
ABM treaty because the AOA is itself a mobile component.
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A successful strategic defense would require not only kill
mechanics but also a battle management system involving sophis-
ticated command, control and communications (C®). Estimates for
the total number of lines of code of software required range
from 10 million to 100 million. A measure of the effort
involved can be derived by using the standard figure of $50 a
line. Thus, the software costs could range from $500 million
to $5 billion. The raw cost of such a system is therefore less
important than the feasibility and methods of finding and
correcting errors in it.

One problem would be with errors in the codes themselves.
While this would not be trivial, it could be dealt with in part
through automated software production and through artificial
intelligence. The latter, though still mostly in the conceptual
stage, nevertheless has real capabilities in terms of expert
systems, and can be expected to produce real advances within
the next ten years. The most fundamental problems for battle
management and C® are: the establishment of appropriate rules
of engagement; the probability of conceptual as well as me-
chanical error in the creation of the software, and the possibility
of redundancy to compensate for it; the need to change por-
tions of the software as new elements are introduced into the
system without having the changes compromise the working of
the rest of the software; and, most of all, the ability to check
out the system, so as to make sure there are no conceptual
errors in the software in such matters as handing over tracks
of the offensive missiles, transferring automated decisions from
one node of the system to another, avoiding loops in the logical
sequence, and so forth.

How could such capabilities be tested? Can on-orbit testing
be used? Such problems are just beginning to be addressed,
and it will take a long time before conclusions can be drawn
even as to what the state of this particular technology is com-
pared with what is needed.

VI

In terms of future defensive technologies, what potential
defense systems are technically feasible?

It is technologically feasible to create a terminal defense ov-
erlay of hard 1cBM silos, deployed so that the missiles are moved
among multiple silos and so that their position at any one time
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is unknown to the attacker. Such a defense overlay can, by
preferential defense—that is, defending only the occupied
silos—provide a cost-exchange ratio favorable to the defense
because the attacker must attack all silos. The same is probably
true of defense of moderately hardened mobile missile systems
by a terminal defense of corresponding mobility and hardness.
In the case of hard-silo defense, a single layer of defense by
endoatmospheric ground-based interceptors would suffice. For
mobile hardened missiles, a two-tier ground-based system
would probably be needed.

Modified ground-based defenses using similar technologies
could protect some other military targets, for example com-
mand and control centers. The exchange ratio at the margin
will vary widely, however, among classes of such targets ac-
cording to their nature (hardness, area and mobility), their
number and their cost. Such defenses could also be deployed
for a thin protection of some urban-industrial areas, though
they must be recognized as protecting such targets, if at all,
only against attacks that are both limited in size and not
responsive (i.e., not modified to take account of the defenses).
Terminal defenses for these categories would use two-tier
ground-based interceptors, and until the early 21st century
would need to carry nuclear warheads in at least the exoat-
mospheric long-range tier. The defenses would be accom-
panied by space-based early warning and tracking sensors, and
by airborne optical sensors to aid in the discrimination task
during the terminal phase.

Advanced versions of infrared sensors deployed near or
above geosynchronous orbit (an altitude of 20,000 miles) will
be needed for attack warning and assessment in any defensive
system, even if no boost-phase intercept is attempted. Infrared
or other sensors in lower orbits (at altitudes of hundreds of
miles) would also be useful to all layers of a ballistic missile
defense system for tracking and discrimination. But the sensors
must be able to survive. This suggests that they be provided
with some self-defense, which in turn could be the first step
toward boost-phase intercept.

As to weapons, kinetic-energy rockets based in space are
technologically feasible. But an 1cBM using a fast-burn booster
clearly defeats them, and space-based defenses are vulnerable
to defense suppression. Estimates of the exchange ratio for a
boost-phase intercept defense layer based on kinetic-energy kill
range from as low as two to one adverse to the defense at the
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margin (assuming unresponsive offensive threats and including
sunk costs for the offense) to more realistic estimates, assuming
responsive offenses, of five or ten to one. Defense suppression
would probably further shift the ratio in favor of the offense.

Space-based chemical lasers seem feasible in technological
terms but more questionable in practical systems terms.
Though likely to be faster in response than kinetic-energy
weapons, they still will not be a match for fast-burn boosters of
offensive missiles. They will, moreover, be vulnerable to de-
fense suppression systems based on other space-based lasers,
and also vulnerable to ground-based lasers and direct-ascent
antisatellite weapons. Ground-based lasers, whether free-elec-
tron or excimer lasers, are interesting future technologies and
may be more effective than chemical lasers, but it is too soon
to know.

It should be noted that even though fast-burn missiles could
thwart a boost-phase intercept, this still leaves the possibility of
a post-boost tier or layer in an sp1 system. The deployment by
the offense of warheads and decoys cannot occur until later in
the trajectory than the boost phase, at a higher altitude in
order to avoid atmospheric drag. But the technology for post-
boost intercept capabilities is likely to be difficult to achieve,
because it will require electronic examination of images (pic-
tures), using ordinary or infrared light, to distinguish among
various components: the burned-out upper stage of the missile,
the post-boost vehicle, and the various objects released from it.
These requirements, the countermeasures, and the potential
technological capabilities for a post-boost layer of defense are
just beginning to be considered.

Which technologies would be useful in the next tier, in mid-
course intercept, is still less understood. Presumably the defense
would want to use the same kill methods (kinetic-energy and
directed-energy weapons) for intercepts as in the other tiers.
This has the advantage of allowing some of the absentee
satellites® to come into play because of the longer time period
involved in mid-course flight of a missile. Discrimination among
possibly colossal numbers of objects would, however, be a
daunting problem. There are ideas about how to address it,

® Satellites in nonsynchronous orbit trace out a path over the earth whose pattern and
timing depends on their altitude and velocity. Absentee satellites are those whose position in
their orbits, at the time when the attacking missiles are launched, puts them over parts of the
earth that are distant from the offensive launch sites.
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but no confidence in any of them; that is why there is a drive
toward consideration of ‘‘active” discrimination, which would
impart energy to the objects in the threat cloud in order to be
able to distinguish among them by observing the effect on their
behavior. Thus, mid-course intercept is unlikely to play any
role in a deployed system until well after the turn of the
century.

Through all of these considerations is entwined a serious
problem for space-based ABMs: however effective space-based
systems maf)"_ be against ballistic missiles, they would appear to
be more effective in suppressing defenses. And direct-ascent
antisatellite systems or ground-based lasers may be still more
effective than space-based systems in this latter role.

In sum, given the state of present and foreseeable technol-
ogy, a boost-phase or post-boost phase intercept tier is not a
realistic prospect in the face of likely offensive countermeasures
and the vulnerability of those tiers to defense suppression. It
will also exhibit unfavorable relative marginal costs as a con-
tributor to defense of population at any reasonably high level
of protection. These judgments apply to any system beginning
deployment at least for the next 20 years, and probably consid-
erably beyond then.

There are interesting new technologies, however, that leave
open the possibility that our estimates of the offense-defense
balance might change after that time, especially if some of these
technologies prove to have some mid-course discrimination
and intercept capability, as well as some boost-phase effective-
ness. Such a shift is very unlikely, but strategic thinking should
include the possibility that it might take place in terms of
deployed systems some decades into the next century.

va

What would a defense system look like if the priorities of the
Reagan Administration’s sbI program (boost-phase intercept
and population defense) were to be combined with the tec
nologies that will be available and a reasonable development
program leading to deployment around the year 2000?

It would be likely to have space-based components. It would
perhaps include, for example: a dozen satellites at one-half to
two times geosynchronous altitude to carry out boost surveil-
lance and tracking; some tens of satellites at perhaps one
thousand kilometers altitude to carry out surveillance, tracking
and fire control for the attack of boosters, post-boost vehicles,
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and objects in the mid-course part of the trajectory, using
infrared detection (short wavelength for boost, long wave-
length for mid-course) and laser designation, and possibly some
semiactive radar or laser radar tracking; some thousands of
satellites, at altitudes of a few hundred kilometers, whose main
purpose would be to carry kinetic-kill vehicles, of which there
would be a total in the tens of thousands for use as actual
defensive weapons.

In parallel, terminal defenses would also be deployed. These
would include terminal radars and an airborne set of optical
and infrared detectors. There would be some thousands each
of exoatmospheric and endoatmospheric interceptors, de-
ployed around missile (1cBM) silos, other military targets and
major urban-industrial areas. Some of the endoatmospheric
interceptors might even reach out into the later parts of mid-
course flight. To moderate the costs of putting into orbit the
space-borne component of the system, a new and advanced
shuttle would be developed and put in use beginning about
1997.

A supplementary deployment or second phase could be
expected to commence eight to ten years later, thus beginning
somewhere between 2005 and 2010, and taking another five
to seven years to complete deployment. During that phase
there would be added satellites carrying chemical lasers for
killing offensive targets, and lasers or neutral particle beams
for discriminating in mid-course as well. Alternatively, ground-
based lasers with mirrors in orbit would be deployed, perhaps
as early or perhaps three to five years later still. This second
phase carries us into the realm of hypothetical technologies
and cloudy crystal balls; X-ray lasers and electromagnetic rail
guns lie still deeper in those realms.

Whatever the system architectures, there must be consider-
ation of the possibility—and the effect—of catastrophic failure
of one layer of a multitiered defense on the subsequent layers.
In both the quantity of hardware and the nature of the software
(that is, the built-in operational procedures), the systems must
therefore be designed to provide a way to avoid catastrophic
failure of a later layer (and thus overall failure) because of a
poorer-than-expected performance of earlier layers. The sim-
ple multiplication of attrition factors in a series of layers, the
number of which is sometimes rather arbitrarily assumed,
carries an inherent assumption of its own. The assumption is
that the operation of each layer’s sensors, tracking, kill mech-
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anisms and effectiveness is completely independent of the na-
ture, physical components and effectiveness of all the previous
tiers. The architecture of the entire system has to be such as
to assure that this would in fact be the case to the maximum
possible extent; also, to the extent it is not, to assure that the
system degrades ‘‘gracefully.” This will not be an easy or
inexpensive task.

VIII

What would constitute an appropriate research and devel-
opment program?

Though existing technology and system concepts for termi-
nal defense can provide an effective defense of hard 1cBM silos
deployed in a multiple protective shelter mode, more advanced
technologies—optical trackers, more accurate interceptors and
lower interceptor yields—would increase the system’s cost-
effectiveness. For improving the contribution of terminal de-
fense to protection of urban-industrial areas and, possibly, of
military targets other than missile silos, the technology associ-
ated with non-nuclear kill and with terminal discrimination
should be pursued. These would include greater tracking ac-
curacy, homing warheads and the airborne orbiting adjunct.
Deployment of a prototype developmental version of a terminal
defense complex at a test range (Kwajalein) would be extremely
valuable, and consistent with the ABM treaty.

Early warning and attack assessment systems should be fur-
ther developed, including those based on detection of the
infrared signal from missiles in a boost phase. To this end,
improvements in the present Satellite Early Warning System
should be carried out. Infrared, optical and radar tracking of
objects in space from distances of up to about a thousand miles
will also be useful for any defensive system. The corresponding
R&D should therefore be vigorously pursued.

Because kinetic-energy weapons and conventional chemical
lasers will be defeated by, or suffer a severe cost-exchange
disadvantage from, offensive countermeasures and defense
suppression, the R&D program should concentrate on the more
advanced kill mechanisms and active discrimination methods
that are further off in time. Such an approach, however, is
legitimately subject to the criticism that ‘“the best is the enemy
of the good.” Moreover, the effectiveness of future technolo-
gies is easily overestimated simply because less is known about
them.
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If one judges that the good is not good enough, then it is
appropriate to work on something better (and therefore usually
further away in time). This conclusion depends, however, on a
judgment that successful development of such an advanced
technology has a good chance to improve the defense’s position
in the balance between defensive measures and countermea-
sures. This last criterion may turn out not to be met even by
the more advanced technologies for active discrimination and
kill. For example, it continues to appear that everything that
works well as a defense also works somewhat better as a defense
suppressor. But the balance between offense and defense seems
even less likely to shift in favor of the defense as a result of the
nearer-term technologies than as a result of the more advanced
ones. Thus, it is appropriate to increase the R&D emphasis on
such programs as:

- —optical technology, including, inter alia, the following
elements: adaptive optics, i.e., adjusting the wave-front
shape to compensate for distortions in the laser source and
in the atmosphere; locking the phase of separate lasers
together so their amplitudes add, greatly increasing the
brightness; using one laser to drive another; phased-array
lasers (for improving intensity, steering capability and
atmospheric compensation);

—combining lasers and particle beams as a way of focusing
the beam better;

—excimer and (especially) free-electron lasers, and the kill
mechanisms based on those technologies; application of
advanced optical technologies to chemical lasers;

—ground basing of lasers, and pop-up mirrors (which should
be less vulnerable) or mirrors that unfold and that can be
more easily deployed to make them less vulnerable as
targets;

—verification technology for computer programs, fault tol-
erance, expert systems and automatic programming—in
order to improve confidence in software;

—active and perturbing discrimination and other mid-course
signature work (since the mid-course part of the flight
gives the defense a longer time to act, if discriminants can
be found for use by the defense); and

—survivability of space-based defensive components, espe-
cially sensors.

Bomb-driven X-ray lasers could be very effective because

they could achieve very high brightness and medium beam
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width. But they are at such an early stage that the program,
while deserving support, should be confined to demonstration
of those two features. Rail guns may be useful but only if they
meet very ambitious goals for speed, mass and multi-shot
capability. Even then, conventional rockets accelerated to
equally high speeds (and with correspondingly heavy propellant
weight) may be competitive with rail guns; but neither is likely
to be cost-effective.

Demonstrating the technology to achieve the above goals for
X-ray lasers and rail guns should precede any consideration of
a systems effort for them.

IX

In the light of the considerations set forth, what should be
the emphasis of the sbi program? What should be the balance
among systems design, component development, experimental
demonstrations, and technology? What should be deemphas-
ized or eliminated? These questions become more acute in the
light of the substantial reductions in the funding of the research
and development program from the proposals formulated in
the Fletcher Committee Report of 1983.6 Though congression-
ally approved funding is likely to exceed $2.5 billion in the
current fiscal year, the scope of the program is so ambitious
that schedules set only a year ago for systems decisions appear
to be slipping, and some difficult choices about priorities will
have to be made.

It would seem appropriate to emphasize technology that still
needs to be proven and developed, rather than *“spectacular”
demonstrations—though at some point demonstrations would
be needed to test the technology. Some technologies are suffi-
ciently demonstrated, and the corresponding systems concepts
sufficiently clear, so that engineering development could begin
on them relatively soon. But doing so would make sense only
after a decision as to the detailed nature and function of the
defensive system.

1. Work is indicated to define the design of a ground-based
terminal defense system, which could stand by itself or be a
layer of a multilayer strategic defense system. This would
involve updating the Spartan and Sprint missiles, and beginning

¢ The work of this committee, headed by Dr. James C. Fletcher, was published in the
unclassified report, *“Strategic Defense Initiative: Defensive Technology Study,” U.S. Depart-
ment of Defense, March 1984.
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work on the design of a non-nuclear interceptor. This system
should have the capability of being deployed as a defense of
the U.S. 1cem force, as well as serving as a component of a
population defense if that should ever prove feasible.

Initiation of full-scale engineering development for such
terminal defenses should be deferred for several years. This
would allow two prior determinations. One is the technical and
military feasibility (and political acceptability) of less vulnerable
modes of 1CBM deployment. The second is whether mutual
reductions in the size of strategic offensive forces can be
negotiated, to reduce the need for active defense of 1CBMs. An
appropriate schedule would be to get the technology ready for
a possible 1988 initiation of full-scale engineering develop-
ment, and a start of deployment in the 1993 time frame if such
a decision is taken.

2. Space-based kinetic-energy weapons appear unpromising
in the light of the almost certain offensive countermeasures,
and therefore should be deemphasized, even though such a
system is the only space-based one that could be reasonably
well specified today. By the same logic, it would make sense to
delay a decision on detailed specification of and initiation of
full-scale engineering development on any boost-phase inter-
cept system until 1994 or 1995. By that time enough ought to
be known about the technology of the various directed-energy
weapons to allow a more informed choice among them.

3. A full-scale technology program (phasing into develop-
ment as particular technologies reach that stage) on boost-
phase surveillance, mid-course surveillance and tracking is fully
warranted. Boost-phase surveillance capabilities will augment
early warning of attack; mid-course surveillance and tracking
will augment attack assessment capabilities. These functions
are justified even in the absence of a decision to proceed with
active defense of population. Like the terminal defense devel-
opment activities, they are consistent with restrictive interpre-
tations of the ABM treaty. But they would also constitute the
eyes of a strategic defense of population or of military forces
against ballistic missile attack, should such a defense be decided
upon.

4. A full program on adaptive optics, phase compensation
and phase conjugation devices, phased-array lasers and related
optical technology should be emphasized strongly, since obtain-
ing the brightness and beam accuracies required for effective-
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ness even in the absence of offensive countermeasures depends
strongly on these technologies.

5. The electromagnetic rail gun, bomb-driven X-ray laser,
and (probably) neutral particle beam programs all belong in
the preliminary technology stage. If they work they would be
useful in specific functional areas of a strategic defense system,
but they are in too preliminary a stage to justify putting them
in the component development category.

6. The directed-energy weapons segment of the program
should be tilted toward the excimer and (especially) free-elec-
tron lasers, with emphasis on ground basing the energy sources
and consideration of space-based mirrors as the pointing mech-
anism. Work on space-based chemical lasers should emphasize
ways of making them brighter—such as phased arrays—within
the limitations imposed by space basing; 1t is probably too early
to abandon chemical lasers completely.

This orientation of the program would, as a separate matter,
delay conflict with the ABM treaty while permitting rapid de-
velopment and even preliminary testing of technology. It cor-
responds to an acceptance of the judgment that the program
dates are ambitious even for the more developed (and less
promising) technologies, and concentrates on the less devel-
oped but more promising ones.

That approach would defer until after 1995 the decision on
full-scale engineering development for the directed-energy
boost-phase intercept segment of the program that could in-
volve space-based components generating or transmitting very
high energy densities. Such a schedule, however, might prompt
concerns that it was so far in the future as to undermine
congressional and public support for the program. But that
factor works both ways. Though there is real public support
for strategic defense, both the expert and congressional com-
munities are doubtful about the vision of protecting popula-
tions from a nuclear attack by means other than deterrence
through the threat of retaliation. They are also concerned
about the potential negative effects of SDI on arms control.
Moreover, even those defense tasks and system components
that look most promising are subject to serious policy objections
regarding their deployment or testing. Thus a sign of willing-
ness to pursue a more modest track, with long-term goals, and
more care about arms control, would probably favorably influ-
ence a decisive segment of congressional votes on program
funding.
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The Geneva summit has come and gone,
leaving Mr. Gorbachev adamant that the
Strategic Defense Initiative program is a
critical impediment to any significant
nuclear arms control agreement — for the
simple reason that it would inevitably
drive the arms race into space. President
Reagan on the other band, remains be-
witched by what he continues to call his
dream, a dream of a shield of defense
systems in space which would liberate
mankind from “the prison of mutual
terror.” So there it is—as the USSR sces
it, a choice between survival and mutual

dream. Where does reason lie? Will there
bcanythmgncwulhewmmnhmthu
, « year?
) - Had anyone othcrlhantheAmmcan

render “puclear weapons impotent and
obsolete,” the suggestion would probably
have attracied no more attention than
had they been asked to square the circle
or solve the problem of perpetual motion.
But it happened to be the President, and
he spelled out his vision of a future over
which the nuclear bomb no Jonger casts a
shadow in such homely terms that it all
sounded real. How could the message fail
to appeal? There was also a promise of
vast resources for RaD—a vision
therefore not only of peace but, at least
in the meantime, of work, prosperity,
and excitement for some. For those who
might object that the idea was stra-

knowledged that it would “take ycars,
probably decades “of effort® for the
dream to become a reality, and that in
the meantime defensive systems, “if
paired with offensive systems,” could be
“viewed as fostering an aggressive

policy.™* H f: ic it was, the
challenge therefore had to be taken
scriously, even by the President’s defense
secretary who, ‘it had been widely
rumored, had been skeptical about the

suicide; for' Mr. Reagan, a beautiful

president ever invited scientists to try to °

tegically naive, the President ‘even ac- .

NEW YORK REVIEW OF BOOKS J.

The Wonders of Star Wars

Lord Zuckerman

which the challenge was particularly ad-
dressed, with respect both 1o its techno-

- logical implications and to its strategic

desirability—a part of the debate in
which politicians, military people, and
ordinary citizens have also engaged. And
of course the debate has produced a
mouatain of comment, including books
such as the three under review.

Insomempeculhedebneis:rmof

. the controversics that culminated in the

1972 ABM Treaty, when both sides
implicitly acknowledged that it was then
beyond their power to design meaningful
defenses against intescontinental ballistic

the task of the radars almost impossibie.
The large radars themselves were clearly
vulnerable to direct attack. The scale of
an attack could itself be so great as to
swamp any defensive system. Each ballis-
tic missile could carry not one but several
warhcads which, as was clearly recognized
a3 early as the mid-Sixties, could be made
independently maneuvcnblc what we
now call MIRVed.® And then there was a
polmu.l probk.m —people did not want

i missiles planted in their
back yards Finally, neither the US nor
the USSR could afford to deploy more
than a handful of defensive complexes. If
these could be made to function effec-

A
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- job in the same way, just as they deployed

the same variety of anti-aircraft defenses.
There were “acquisition radars™ which
scanned the horizon for incoming war-
heads; “tracking radars” linked by com-
puter to nuclcar antimissile missiles

whose explosion outside the atmosphere

would emit X-rays 1o which the attacking
warheads would in theory be vulnerable
at great distances; and then there were
terminal radars and terminal anti-missile

issiles to deai with such warheads

idea until the 1 it was suddent
proclaimed to the world.

The upshot is that within the lpwe of
two years, SDI has become one of the
best-known acronyms in the world. It has
stimulated a global debate. Instead of
reducing tensions between East and West
and “introducing greater stability into the
strategic calculus of both sides,” it has ex-
P acerbated the tensions. It has also gener-
. ated strains in the Western alliance. Even
morc important, it has divided that part
of the American scientific community to

Y

‘Essays on Strategy and Diplomacy: The

] Strategic Defense Initiative, No. 3, The

It Keck Center for International Strategic
Studics (May 1985).
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as would not have been destroyed. By

. the late Sixtics enough hardware “and

camputer links had been developed to
justify deployment, or 5o it seemed.

But doubts had already started to set -

in.? Could an ABM system work? It
would have to deal not only with nuclear
warhcads but with a variety of decoys
and other “penctration aids® which the

missiles would release in order to confuse

the radars. Warheads might be exploded
outside the atmosphere to create an clec-
tromagnetic blackout that would make

3Sce, for example, J.P. Ruina and M.
Gell-Mann, *Ballistic Missile Defence
and the Arms Race,” Pugwash Pro-
ceedings (1964), pp. 232-235.

. tively, which was the first question that
" meeded an answer, there was thes a sec-
ood problem, who or what was to be
defended.

" Despite all the doubss, in 1967 the

United States started deploying a “light™

sysicm code-mmed Sentinel, to de-
fend ibl issile attack
from China. The USSR bad started a few
years before to deploy one for the pre-
sumed defense of Moscow. For, as Mr.
Khrushchev saw it, if his ballisticians

. knew how to “hit a fly in the sky,” 30 too

they could hit incoming warhcads. It was
therefore only rational to u-y to defend
his capital city. Presid was
oot so sure. In 1967 he uknd the only
question that mattered: Would an ABM
system work? The answer from those best
qualified to judge was “no.™ No ABM

. system could reduce significantly the

vulnerability of the United States; no
president could initiate or agree to the in-

*See Richard L. Garwin and Hans A.
Bethe, “Anti-ballistic missile systems,”
Scientific American (March 1968),
pp. 21-31.

‘Herbert York, Race to Obiivion (Simon
and Schuster, 1970).
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itintion of a nuclear exchange withowt
realizing that once it had begun, he could
pever be sure where it would end—tha
the risk, were he ever to agree to the ac-
tual use of nuclear weapons, was the total
devastation of his country. In 1967 Presi-
dent Johnson and Robert McNamara, his
defense secretary, tried hard at Glassboro,
New Jersey, to persuade Kosygin, Khrush-
chev’s successor, to accept these proposi-
tions. Gradually he and the Politbwro
saw the light. Dubious ABM systems oaly
destabilized a state of mutual nuclcar
detexrence.

The result was the ABM Treaty of
1972, a treaty that limited ABM deploy-
ment to two sites only —later changed to
one —in each country, The treaty did not
bar development work that lmproved lhc
radars, puters, and defensive
deployed  within  the two sites, but
specifically prohibited the development
of any type of space-based ABM system.
Stability was then the order of the pofii-
ical day.

And that was the moment —not March
of 1983 when President Reagan spoke—
when SDI really began. For, not surpris-
ingly, the American and Soviet scientists
and engineers who had been working on
lasers and particle beams as possible
Ballistic Missile Defense (BMD) weapons
did not cease their experimental inquiries
when the 1972 treaty was signed, any
more than did the scientists and engineers
who were trying to improve the power of
the permitted radars and computers, and
the design, thrust, and specd of their
defeuding missiles. The military chiefs on
both sides, who had anyhow been dubious
about the wisdom of the ABM Treaty,
were oaly too ready to encourage them to
continue, however little they undersiood
the intricacies of the systems concerned.
Most of the scientists and engineers needed
listhe urging. After all, u was lheu’ jobs
that were on the line.

An important figure who was in no
need of any encouragement was Edward
Teller, the well-known refugee theoreiical
nuclear physicist who had worked on the
atom bomb under Hans Bethe during the
war years. Teller is regarded by some as a
distinguished, by others as a notorious,
physicist. During the McCarthy years he
had played a critical part in the downfall
of Robert Oppenheimer, the wartime sci-
entific dircctor of Los Alamos, whether
because of jealousy and frustration or

. because he had conceived of himself as

some kind of superpatriot—plus royal
gue le Roi—it was difficult to say.
Whatever his motives, Teller lost the
respect of most of his scientific peers,
from whom he rapidly became isolated.’
On the other hand he was cagerly sup-
poried by members of the defense cstab-
lishment, particularly in the Air Force,
who were only too ready to agree that a
more powerful nuclear device than the
atom bomb, the “second generation™ hy-

>«If a person leaves his country, leaves
his continent, leaves his relatives, leaves
his friends, tbe only people he knows are
his professional colleagues. If more than
ninety percent of these then come around
10 consider him an enemy, an outcast, it
is bound to have an effect.” Teller,

. quoted in Stanley B. Blumberg and Gwinn

Owens, Energy and Conflict: The Life
and Times of Edward Teller (Puinam,
1976).
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drogen bomb, would be a valuable addi-
tion to America's nuclcar arscpal. )

They also supported him in his cam-
paign to found & second nuclear warhead
Iaboratory at Livermore as an offshoot
of the University of California. Teller
had perspaded them that the Los Alamos
rescarch center was too liberal. He
vehemently opposed the Partial Test Ban
Treaty of 1963, basically because it in-
terfesed with the testing of new warhead
designs, but protesting too that the Soviet
Union would be bound to chcat—and
that anyhow there was no reason to sup-
pose that the radicactive fallout from
puclear tests in the atmosphere did any
barm, it might even do good.* He
became the chosen scientific mouthpiece
of the “hard-line right,” a term that Euro-
peans have come to identify with those
Americans who arc intrinsically against
arms control, who uncritically assume
that more destructive nuclear power than

. what already exists means more military
and political strength, and who, whatever
the risks, wish 10 oppose the Russians
and communism at all times and wher-
ever possible. -

Teller was also loud in his protestations
against the ABM Treaty and against SALT
I and 1. The Livermore laboratory, his
creation, was going to give birth to a
third-gencration nuclear device that would
transform the entire strategic scenc. Ac-
cording to William Broad, the author of
Star Warriors, the picture of this third
generation of nuctear devices that Teller
painted for the President was largely in-
strumental in instilling in Mr. Reagan’s
mind a vision of a future in which nuclear
weapons could be nudc impotent and
obsolete. .

Teller thus lurks behind almost every
page of Mr. Broad's book, which focuses
on a small but select group of the em-
ployees of Livermore, who now number,
so we are told, some eight thousand, and
who cost the federal government more
than $800 million a year. Although Liver-
more does many other things, its primary
function is the design of warheads, a field
in which it competes ficrcely, and presum-
ably very successfully, with the oider Los
Alamos laboratory. A glossy brochure
that was issucd to ocicbrate the station’s
- silver anniversary claimed that Livermore
was responsible for nine of the ten
strategic warhcads now in the American
nuclear stockpile. As Mr. Broad was told
by a member of the special group with
whom he spent a week in the Livermore
compound, warhcad and weapon designers
are frec to follow their heads —the num-
ber of possible designs is “limited only by
one’s creativity.® The young men Mr.
Broad was getting to know were the ones
who were responsible for Teller's third-
gencration nuclear breakthrough.
Their leader, and Teller’s main disciple,
is Dr. Lowell Wood, now aged forty-two.
" For a week Mr. Broad stayed with him,

consorting during all hours of the day |

and night with his host’s team, which was
designated O Group at Livermore, and

which numbered no more than a dozen or *

5o young scicutists of average age less
than thirty. Associated with them were as
many pan-time workers, some of whom

were no more than graduate students. -
Many of the team had begun as research *

fellows of the Hertz Foundation, on
whose board both Teller and Wood sat,
and for which Wood served as the re-
cruiting sergeant. With employment pros-
pects bleak, and competition for jobs
fierce, be was able to select from all the
universities of the US young scientists

‘Blumberg and Owens, p. 411,
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and,engineers in whom he discerned “out-
standing capability that has been devel-
oped and exercised in some disection”—
usually in mathematics or physics. Ap-
parently men with general interests but
no specialized technical mmphshmcnt
were not wanted.

Successful candidates were invited to
work at Livermore for a sumines in an in-
tern program, and were kept on if they
made the grade. All but a few of the
group were, like Wood himself, bachelors,
Few had set out to be bomb makers; but
it was cither that or, as one of the group
told Mr. Broad, working in a beet fac-
tory. There was the further attraction
that Livermore bad the most marvelous
equipment with which to work, as well as
access 10 the underground auclear testing
grounds of Nevada, which were shared—
in effect as an outstation—with Los
Alamos and the Sandia nuclear develop-
ment establishment at Albuquerque.

Lowel! Wood's young men both collab-
orated and competed with one another,
and celebrated their triumphs at parties at
which they ate masses of ice cream and

‘drank gallons of Coca-Cola. Mr. Broad

tells us that there were no women around
and that O Group was not entirely
popular in the main Livermore establish-
ment, one member of which told Mr.
Broad that the tcam was made up of
“bright young hotshots” with *no outside
interests . .. who are socially matadjusted.”

If the week that Mr. Broad speat with
the hotshots was typical, they also seemed
to converse oaly with one another, and
when not discussing their work, ex-
changed naive views about politics. One
would imagine from the conversations
Mr. Broad describes that the only prob-
femn in the world for O Group is the com-’

. petition for power between the USSR and

the US. Their part of the problem was to
construct a shield to keep out Soviet
warheads. One of the group toid Mr.
Broad that as soon as that was done, the
US would leave the USSR technologically

“in the dust,” and that success would -

“prove to the world that™ democracy
works.” Another toid kim that if the Rus-
sians “owned the planet” they would not

" allow the evolution of technology to con-

tinue. So far as this young man knew,
“the only reason they are going with tech-
nology is that they cant afford not 10.”
He clearly was unaware that in the 1930s
the USSR had shocked the West with a
revelation of a totally utilitarian view of
science and of its absolute commitment
to technology. As propounded by B.
Hessen, the Russian cthos bolds that
science cannot. advance in a society which
restricts  lechnological advance, that
*“science develops out of production, and
those social forms which become fetters

upon productive forces likewise become,

fetters upon science.™” 1 imagine that this
proposition would have appealed to

Lowell Wood and his tcam. They are

doers, not philosophers or political scien-
tists. Their business, like that of their op-
posite numbers in the USSR, is to put
scientific knowledge to work.

2.

Long before aay of them was born, long
before the era of ICBMs, physicists had
been building machines~for example,
cyclotrons and proton synchrotons—in
which the subatomic particles that make
up the atom are accelerated into extremely
powerful beams of cuergy. These “par-

Science at the Crassroads, papers from

" the International Congress of the History

.of Science and Technology, 1931 (Loo-
don: Frank Cass, 1971).
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tick beams,” if directed into space, might,
it was later thought, intercept and destroy
nuclear warhcads. Then, in 1960, came
the laser. Ordinary light, as emitted by
the heated filament of a light bulb, con-
sists of an incohicrent cmission of a very
wide band of electromagnetic waves - from
the longer ones a2 the red end of the visual
spectrum 1o the shorter ones at the blue.
The laser focuses ail the energy of a very
narrow band of the electromagnetic spec-
trum within a coberent beam or jet. The
discovery® was seized upon by scientists
the world over for a myriad of different
purposes, from an instrument that can be
used for operations on the retina of the
eye, 10 an aiming device for marksmen.

It was not surprising that “defense
scientists” also saw in the laser, as in the
particle beam, a device which, if furnished
with sufficient energy, could operate at
great distance—the sort of thing an older
generation would have called a death ray.
Retired generals started to tatk about par-
ticle beams as though they were particles
which could be poured from one hand to
another. The ncwspapers were not slow
to hint at a new generation of wonderful
weapons.

The main achievement of O Group, and
in particular of Peter Hagelstein, whom
Mr. Broad introduces to his readers as
the brightest star of Lowell Wood's tcam
and as a young and troubled engineer
who is also interested in classical music
and French liscrature, was the presumed
invention of the “nuclear-pumped”™ X-ray
laser. Other wotkers, including an older
Livermore scientist, had also bent their
talents to this problem, but in vain. X-
rays belong 10 the extreme shoriwave end
of the clectromaguetic spectrum (about
one th dth the fength of visible
light). If a coherent beam of X-rays could
be provided with sufficient eoergy, it -
would travel outside the atmosphere al
the speed of light for thousands of kilo-
meters, imparting its energy o the “first '
fraction of a millimeter of the aluminum
skio of a missile [in its path]. This paper-
thin layer would explode, sending a
shockwave [thump?} through the mis-~
sile,” so destroying it.® This is the con-
cept that was Teller's basic justification
for believing that a space-based ABM
systems was a possibility. A sulficiently
powerful X-ray or other laser or particle
beam traveling at the speed of light, that
is 1o say a1 186,300 miles a second, could,
if propesly aimed, destroy a warhead
whose maximum specd was less than ten
miles a second. -

Were an X-ray laser to serve as an
ABM weapon, it would, however, be
necessary Lo use as a source of “pump” of
encrgy a nuclear device, i.e., bomb, of sig-
nificant force (maybe 100 kilotons in yield
or more). On the othes hand, in theory the
X-ray laser is not the only 'laser that
could do the trick. Los Alamos, among
other laboratorics, is working on an “ex-
cimer™ or chemical laser whose wave-
Jength, although rouch longer than those
of X-rays, would be equally cffective (but
by heating, not “thumping,” the target),
without the disadvantage that X-rays
could be made to lasc only al the enor-
mous temperatures associated with the
explosion of a nuclear weapon.

'Discovered independentdy by Charles
Townes, an American, and two Russians,
N.G. Basov and A.M. Prochorov, who
in 1964 shared a Nobel Prize for their
achicvemcent. .

*Ashton B. Carter, Directed Energy

Missile Defense in Space (Congress of the

United States, Officc of Technology
, April 1984). .
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Since X-rays are absorbed by even a
thin layer of the atmosphere, another
disadvantage of the nuclear-pumped X-
ray laser is that it is a device which in
practice could only be effectively fired
when shot up into space, or shot from a
space satellite, a so<alled space battle
station — which indeed would be neces-
sary for most subatomic particle-beam
weapons. An X-ray space bautle station
would, of course, be a one-shot device,
since the whole thing would be destroyed
an infinitesimal fraction of a second after
the nuclear explosion that generates X-
rays, which would be directed along, and
amplified by, a series of lasing metal rods

built around the whole device. Given cer- |

tain conditions, the rods could in theory
be independently aimed in that millionth

Were it ever possible to bring laser,
particle-beam, of electromaganetic rail-
gun weapons into action during this in-
itial phase of the flight of a missile, the
defensive system would also have to in-
clude enough anificial surveillance satel-
lises to cnsure that as they circled the
globe, there would at all times be at Jeast
one that was looking down on the Soviet
missile fields. Otherwise the curvature of
the earth would make it impossibie for
one or the other side to sce its opponent’s
missiles before their warheads were well
into space. The weapons on the “battic
stations” circling the carth would have to
be ready to be aimed and 10 strike on
automatic command. '

But here lies the first major problem.
Teller, who we have:been led to believe

Edword Teller

lucky term that is used—by ballistic
missiles which would react automatically
when commanded 1o do so by the surveil-
lance satcllites that registered the Sovict
§518 and other missiles rising from their
silos or launch pads.

Once shot into space, the X-ray laser
devices would automatically be focused
onto the presumably unprotected boosters,
which, as they rose above the atmos-
phere, would be “thumped” by an X-ray
laser beam set off by the explosion of a
hydrogen bomb. Excimer or chemical
lasers on the ground might in theory
reach their tgrgets by way of a system of
folded mirrors that would be orbiting'the
earth, ready to open up on computer
<o d to reveal th lves as perfect
large reflecting surfaces. These would
change their orientation in split second
after splic second as they aimed the
beams impinging on them cither directly
to their targets, or redirected them to
other mirrors that would do the focusing.

Then there would be a computer net-
work that would tie all the surveillance
satellites, targeting devices, beam and ray
weapons into a single systerm competent to
deal not with one or a few encmy missiles
but, if the space shield were to be truly im-
pregnable, with hundreds, even thousands.

Whal all this means is that if it ever
came to action, heaven would become
hell within a few minutes, and, given a
failure of the system, that hell would also
break out on carth in less than an hour.
What is more, even though the whole
system would have to start reacting
automatically at a moment’s potice,
somehow of other—no one has said
how —there would have 1o be time for a
human link in the chain of interacting
processes. As a sop to the doubters, the
proponents of SDI agree that the fate of
mankind is not somecthing that should be
simply committed to a computer.

Teller, Lowell Wood and his whiz-
kids, as well as their opposite numbers in
Los Alamos and such supporters as they
have in the Pentagon and the Depanument
of Energy, believe that all this can be
done, or at least that it is worth spending
tens of billions of dollars to see whether
it can be done. Little time passed, how-
ever, before it became clear that some
members of Congress had doubts, and
that the views of the space warriors were
not shared by a number of scientists who
know about these things, both within and
outside government laboratories. Lowell

of a second at a pumber of epemy
launchers as they rose from their silos.

Only land-based weaponry was involved
in the ABM systems with which the 1972
agreement was concerned. There was no
possibility then of hitting ballistic missiles
during their launch phase; since decoys
and other countermeasures ruled out ef-
fective interception in space, warheads
would have become vulnerable only when
they rcentered the atmosphere on the way
to their automatically designated targets.

The 1983 system, if SDI can be called
that, differs completely because it is a
space-based concept. The theory is that
beam weapons or rocket fire could be
directed from- artificial satellites against
encmy missiles during the few minutes of
their launch phase, before the ejection of
their multiple warheads, and thousands
of miles from the targets which they
would be programmed to destroy. The
same arguments would apply to the elec-
tromagnetic rail-gun, another device now
being worked on, which uses intense
magnetic ficlds to create the force o
shoot out small projectiles (“smant
rocks™) at very high velocity.

started the whole thing, is convinced that
battle stations permanently in space arc
100 vulnerable to enemy attack to be con-

- templated. Even if, as Lowell Wood sug-

gested to Mr. Broad, they were placed in
geosynchronous orbit more than 20,000
miles above the earth, they could in
theory be “fooled”—for example, by
decoy launches on the ground or by
decoys in space furnished with transmit-
ters 1o send out false signals to confuse
the BMD sensor systems."” Or they could
also be destroyed by space mioes, small
satellites that would follow the bartle sta-
tions and would always be ready to
explode.

Space-based attacking systems also suf-
fer from an additional handicap-—the
power sources by which they would be
activated would be both very heavy and
very bulky. Teller's view is that the X-ray
laser, his favorite weapon, should be car-
ried in submarines, and launched into
space —“popped-up” is the happy-go-

®Hans A. Bethe, Jeffrey Boutwell, and
Richard L. Garwin, “BMD Technologics
and Concepts in the 1980s,” Daedalus
(Spring 1985), pp. $3-71.

Wood asserts that all the opposition cma-
nates from a very few scientists. Al a small
international meeting, not mentioned by
Mr. Broad in his fascinating book, Wood
told his audience that the number of sci-
entific skeptics could be counted on the
fingers of one hand. Unfortunately he
said on the fingers of a maimed hand,
which rather shocked his audience and
reduced the force of his argument.

3.

In fact, the situation is the reverse of
what Lowell Wood believes. According
to Dr. John Bardeen, twice a Nobel Prize

.winner in physics, there are few scientists

either within or outside the administra-
tion who believe that President Reagan's
dream could be realized in the foresecable
future. Dr. Bardeen was a member of the
White House Science Council at the time
of Mr. Reagan's SDI speech, about which
both the counci! and Dr. George Key-
worth, its chairman, were ignorant uatil
five days before it was delivered." Teller

" Science (December 13, 1985), pp. 1249~
1250.

“
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too does not share Lowell Wood's views
about the number of scientific doubters.
He told Mr. Broad that “a grcat many
American scientists, perhaps the major-
ity,” are against SDI. The fact is that only
a very few indcpendent scientists have
come forward to offer their support to
the Livermore and Los Alamos eathusi-
asts. Of these, the quickest off the mark
was Dr. Robert Jastrow, a well-known
popularizer of science, and a professor of
earth sciences at Dartmouth College. His
unswerving loyalty to SDI shines out in
How to Make Nuclear Weapons Obsok

Dr Jastrow's short book begins with a
number of faicly unassailable proposi-
tions. Defense, he tells us, is always a
good thing; a policy of mutual auclear
detervence is inhumane since it implies a
willingness to destroy populations; if one
side acquired an effective defense against
ballistic missiles, it could attack the other
with impunity; if both had a defense,
nuclear arms would becomie uscless; cven
an imperfect US defense that left some of
its retaliatory nuclear weapons untouched
would foreclose the possibility of a first
strike by the USSR. Why the USSR
hould in any ci ances want o risk
such g strike, knowing that the con-
siderable submarine missile fleet of the
Unpited States would be immune to at-
tack, Dr. Jastrow does pot make clear.
As former president Nixon has recently
reminded us, the Sovict leaders are
oeither madmen nor fools.”

Dr. Jastrow then gives an account of -

the buildup of Soviet land-based missiles
in the years since the signing of the SALT
treaties, implying that doing so was con-
trary to what the treaties allowed. For
Dr. Jastrow, the USSR has only one cad
in view, namely the destruction of the
land-based comp of the US puci
arsenal in a first strike.
Jastrow’s echo of the conventional Penta-
g0n view again clashes with the position
of Nixon, who in his recent anticle in For-
eign Affairs observes that the Russians
have gained whatever “superiority” they
have “in strategic land-based missiles not
because of what they. did in violation of
arms conirol agreements but because of
what we fthe US] did nor do within the
limits atlowgd by those agrecments.”

Dr. Jastrow writes about the airborng. -

and submarine elements of the US nu-
clear arsenal, including the Trident mis-
sile, in terms that rather belittle ther
value., He talks mysteriously of work
going on which will make it possible to
detect  decply submerged submarines.
This is a possibility that has been con-
tinuously discussed and explored over the
years, but so far with no results that
would undermine the view that nuclear
submarines are, and will continue to be,
effectively invulnerable. The picture
Jastrow paints seems to imply that Amer-
ica is wide open to attack by the more
powerful armory of the USSR. The only
real hope, thercfore, is “a defense that
shielded the American people.” And
despite what the critics say, that, he

_asserts, is already available. The new

secret weapon is the 670-million-mph
laser beam. With this introduction Dr.
Jastrow takes us back o SDIL.

I( turns out that he was so inspired by
the President’s speech of March 1983 that
he immediately and publicly gave it his
scientific imprimatur, He then became
fortified in his faith by a talk given by
Dr. Keyworth, until receatly Mr. Rea-

gan’s science adviser who, Mr. Broad tells .

SRichard Nixon, “Superpower Sum-
mitry,” Foreign Affairs (Autumn 1985).
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us, was recommended to the President by
Teller. Dr. Keyworth is a former member
of the staff of Los Alamos, outside which
he was little known before, and is a
friend of Teller. It would have been sur-
prising if he had not been an ardent
crusader for space defense."

Much of the material for Dr. Jastrow’s
book was provided by Gregory Canavan
of Los Alamos, and by Lowell Wood of
Livermore, by General James A. Abra-
hamson, the head of the Peatagon’s SDI
office, and by a few other officials whom
he names. The book contains oo original
analysis, which perhaps is not surprising
since it would seem that Dr. Jastrow has
not himself been involved in research
either on nuclear weapons or on lasers,
radars, of computers. He is a missionary
for SDL." What the reader thesefore gets
is a highly optimistic account of the same
hypothetical space defemsive system of
which countless descriptions have already
been published.

Can “inventive genius,” Dr. Jastrow
asks, find a device thal can shield the
Amcrican people? Of course it can. The
inventioan is already there. *It is called the
laser.” And the way Dr. Jastrow wriles
makes it all but child’s play to fit together
the whole defensive complex. The US
could deploy a Mark | system by the early
1990s" and all for a cost of $60 billion,
for which could be bought ope hundred
satellites, cach carrying 150 interceptor
rockets, four early-wamning satellites in
geosynchronous orbits, lower altitude sat-
cllites for surveillance, acquisition, track-
ing, and terminal defense, all the neces-

sary but as yet noncxistent computer net- .

works and other accessorics. Everything
can be “easily” achieved. Terms such as
“casy” and “not too difficult” charac-
‘terize Dr. Jastrow’s rosy picture.

His optimism is matched only by his
breathtaking simplifications. War in
space— that is to say, intercepting nuclear
warheads with laser or pariicle beams or

with pellets shot from electromagnetically |

driven rail-guns — is for him like an infan-
try batde. }f the batc-management

Waod uatur of Casherire of Seena <onariwsy of G asns Somieos of Swana.

HOLY ANOREX[A

Rudolph M. Bell
ls there a paralle] berween the contemporary young woman bent
on self-starvation to attain physical perfection and lhe medieval
saint fastng for spintual perfection? There is, Bell contends, and he
presents starding evidence, spanning 500 years, from the lives of
more than 250? talian women, including such famous mystics as
Catherine of Siena, Veronica Giuliani, and Margaret of Cortona.
Both modern and “holy” anorexics, he holds, seek control of their
_ physical or spintual selves as part of liberation from the demands of
culturally defined ideals dictated by a patriarchal family or society.
"Above all else, Holy Anorexia makes it clear that the experience
of being female deserves respectful and profound attention.
This message is as relevant and as significant today as it
should have been in medieval ltaly.”—From the Epilogue
by William N. Davis, Director of the Center for the Study
. of Anorexia and Bulimia

h "Abdhnl.dnsmrbmgsmdy...anongpml controversial,
superbly executed shocker in academic garb.” —Kirkus Reviews

lilus. $22.50
The University of Chicago P

satellite loses touch with its weap

satellites, they can function autono-
mously —“like a machine-gunner cut off
from his unit.” It would, however, be
better, so he writes, were they under the
control of the master satellite which, like
the general in charge of a fand baule, can
oversee the whole operation, moving his

forces as required. The control function

would be exercised by a master satellite —
not, it shouid be noted, by the president
of the United States in consultation with
the heads of NATO governments —during
the three to five minutes of the boost
phase of the epemy missiles, whose

targets this time would not be bostile

soldiers, but  defenscless cities with
millions of inbabitants in peril of instant
death. It reads like a film script. I suspect

" that were Dr. Jastrow’s book (0 be made

required reading for the leaders of Amer-
ica's NATO allies, what reluctant political
support some of them have been prevailed
upon to give to President Reagan’s dream
would vanish overnight.

YSee, for example, George A. Keyworth
U, Security and Stability, 1GCC Policy
Papers No. | (University of California,
San Dicgo, 1985).

“In congressional testimony (April 22,
1985) Dr. Jastrow admitted that he had
not carried out any analysis of SDI on his
own, and that be had made it his business
to translate into lay language the views of
government scientists.

“Elsewhere in the book he claims that it
would take only five years, which 1
presume means by 1990.
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1GAR BUTT (D) TO EXPLODE

BALLOON (E)— DICTATOR (F ), HEARING LOUD
REPORT, THINKS HE'’S BEEN SHOT AND FALLS

ovs:z BACKWARD ON BULB (G ),SNAPPING PICTURE!

&A) ,YOU FORCE
RTS ICE-BOAT(C),

Dr Jastrow fully realizes that a large
number of highly reputable American
scicotists regard the cntire idea as
technical and strategic nonsense. Yet
almost the oanly point of criticism on
which be concentrates relates, first, to an
erroneous carly estimate, in a report by
scientists opposed to SDI, of the number
of surveillance satellites that would have
to orbit the carth in order to keep the
. Soviet missile fields constantly in view,”
and, second, to an estimate of the con-
siderable weight of a sarellite that would
be demanded by a particle-bcam weapon.
Dr, Jastrow did not himsclf spot the
errors. He says he learned about them
when they were rumored by “professionals
in the field.” In fact the anthors of the -
report in q * which included such
distinguished scientists as Hans Bethe, -
Richard Garwin, Victor Weisskopf, Kurt
Gotifried, and Henry Kendall, themselves
‘drew public attention to the two errors
five weeks after their report was issued,
<=~ and beforc anyonc else had donc 0.7
They also made quite sure that their-
subscquent publications were free of
computational errors, at the samc time -
emphasizing that estimates of the num-
bers of surveillance and laser satellites
that a defensive sysiem might call for -
depended on a varying number of as-
sumptions. Dr. Garwin has subsequently
published what seems to be the most
complete and unchallenged set of esti-
‘\ mates, given several different assump-
tions.¥ At any rate it is judged as such
by Edward T. Gerry,” the chairman of
the reicvant panel of the Pentagon’s
2:2<0 Fletcher study team,” which the admin-
istration set up in 1983 to advise whether
the pursuit of a space-based defensive
system was technically justifiable.
In reality the two computational crTors
did not affect any substantive judgment
about the feasibility of a space-based
defense, as cmerged dearly from a vig-
orous and lengthy exchange of letters
rLl'LJinr\ 1 yiﬂ" h 1985.
Dr. Jastrow, who took part in the ex-
change, nonetheless again hammered

“Union of Concerned Scientists, Space
™ Based Missile Defense (March 1984).

PUnion of Concerned Scientists, The
Fallacy of Star Wars (October 1984).
“See Richard L. Garwin’s testimony 10
the Senate Armed Services Commitiee
(April 24, 1984) and his “How many
orbiting lasers for broad-phased in-
tercept,” Narure (May 23, 1985), pp. 184~
PRichard L. Garwin and Edward T.
Gerry, “Fifteen Agreed Propositions on
SDI1,” publicly presented at Darimouth
.. College, May 23, 1985.
*Department of Defense, The Strategic
> Defense Initiative Defensive Tadumlogu
Study (Mamh 1984).
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away at the errors in an article published
later in the summer,” in which he went
30 far as to imply that the views of his
critics about the efficacy- of Soviet counter-
measures should not be “accepted™—

which ] sense he means they should be
disregarded. (It should be noted that his

* present book appeared a year after the

corrections had been made by Dr. Gar-
win in his testimony to the Senate Armed
Services Committee, and that Jastrow
makes no mention of that testimony.)
Somecone not competent to follow the
technical nuances of the debate could be
forgiven were he to assume that Dr.
Jastrow’s apparcot obsecssion with the
long-corrected  computational  errors
reflects a determination to discredit his
¢ritics personally, o .
Dr. Ashton Carter, the author of the
first report on SDI to be prepared for
Cougress’s Office of Technology Assess-
ment (OTA), is aiso the target of Dr, Jas-
trow’s criticisms. He too has " pointed
out® that Dr. Jastrow has never provided
his own analysis of the problem. It would -
be unfortunate if the analysis included
such meaningless stateraents as Jastrow’s
observation, on page 95 of his book, that
one molecule of oxygen always consists
‘of two oxygen molecules bound together.
In truth, the precision of Dr. Jastrow's
style, as manifested in his book, com-
pares poarly with the appearance of sci-
entific exactitude of the papers in which
he attacks his critics, and in which he
ively from doc pro-
vndad him by proponents of SDI at Los ;.
Alamos and Livermore. While the voice,
like that of Jacob, is obviously Dr. Jas-
trow’s, his papers often read as though the
handsofmelhanoneﬁuuhndhdped
steer his pen.

Dr. Carter’s report of April 1984 con-
sidered the technical ideas that were
discussed by the Flewcher study team as
possible ways for attacking enemy bal-
listic missiles during their brief boost
phase. In preparing it, he was helped by -
every official organization that was con-
cerned, including Los Alamos and Liver-
more, as well as the CIA. But the conclu-

. sions that he drew were his alone, and the )

main onc was that -

the prospect that ‘emerging “Star
Wars” technologics, when further

developed, will provide a perfect or

near-perfect defensive system...is 50
remote that it should not serve as the
basis of public- expectation or na-
tional ol bout ballistic missil
defense.
Not surprisingly, be was immediately set
upon by the proponents of SDI in Los

BRobert Jastrow, Journal of Interna-
tional Affairs (Summer 1985), pp. 45, 55.

®Commentary March 1985). . ..

Alamos, Livermore, and the Defense
Department — not Lo mentioa Dr. Jastrow.

Dr. Carter’s study had been commis-
sioned by OTA at the request of the
Housc Armed Services Committee and
the Senate Foreign Relations Committee.
In view of the debate that his report
stimulated, OTA then undertook an even
more extensive study under the scrutiny
of an advisory panel, which included
among its twenty-one members Michael
May, associate direcior-at-large of Liver-
more; Robert Clem, the director of sys-
tems sciences of the Sandia National
Laboratories; semior representatives of
several of the major defense contractor
companics who are, of who would be, in-
volved in SDI work; General David
Jones, the former chairman of the Joint
Chiefs of Staff; Robert McNamars,
former defense secretary; Gerard Smith,
the chief negotiator of the 1972 ABM and
the SALT treatics; Major General John
Toomay, who had served on the Fletcher

. study team; as well as Richard Garwin,

Sidney Drell, and Ashton Carter, three
who bave criticized SDI on technical
grounds. It would be difficult to conceive
of a more distinguished or better balanced
group. They advised a project staff which,
in addition to writers of the studies they
commissioned and an adminisirative
staff, included nine rescarchers.

So far as ! can judge, the new and
lengthy OTA report, Ballistic Missile
Defense Technologies, and the summary

report accompanying it, touch on cvery.

aspect of SDI that has been publicly
debated, and they sct out both sides of
every point at issue. The authors and the
advisory panel acknowledge that the
USSR is “vigorously developing advanced
technologies potentially applicable to
BMD." But at the same time, ‘and con-

* trary to the somewbat equivocal views
put forward by the proponents of SDI in *

order to encourage public support, the
OTA report docs not coasider that the

Soviet Unioa has any lead over the US

“in any of the 20 basic technologies that
have the greatest potential for signifi-
cantly improving military capabilities in
the next 10 to 20 years.” (These were the
technologies which were recently reported
on in the annual report to Congress of

" the under-secretary of defense for re-

search and engineering in the Pentagon.)”

Tbe OTA report reviews the re-
quirements that an effective BMD system
would have 10 meet in the face of the ob-
vious Soviet countermeasures. The reader
is also warncd that it is essential 1o con-
sider more than just the feasibility of a

host of scparate technical ideas. What'

BThe Fiscal Year 1986 Depariment of
Defense Program for Research, Develop-
ment and Acguisition, Nibety-pinth
Congress (1985).

matters is operational feasibility—could
the developed technical components be
combined into an “iniegrated, reliable
system that could operate effectively and
maintain that effectiveness over time as
new countermeaswres appeared.” The
report reaches the same general conclu-
sion that Ashton Carter did in his carlier
appraisal —“assured survival of the US
population appears impossible to achieve
if the Soviets are determined to deny it to
us.” .
Press' reports suggesi that the Pen-
tagon’s reaction to OTA's new assessment
has been less. hostile than it was to
Ashton Carter's, and that the defense
authorities agree that during the years
that it would take to move to a defensive
strategy, new risks of nuclear conflict
might well arise. On the other hand, the
head SDI office in Washington believes
that even a partial defense would increase
the USSR’s uncertainties were it ever to
contemplate a first strike against the US,
and would therefore enhance deterrence.®

But while administration and congres-
sional leaders, as well as many press com-
mentators, accept the OTA report as a
nonpartisan review, which is the way it
certainly reads, some die-hards have con-
demned it. What I find surprising is that
they have now been joined by Dr. Freder-
ick Seitz, the chairman of the Pentagon’s
Defense Science Board. He and Dr. Jas-
trow recestly proclaimed at & meeting of
the conservalive Heritage Foundation
that all the members of the OTA advisory
panel except Dr. Seitz, as well as its staff,
were strongly prejudiced ab initio against
SDI. Dr. Scitz is also disturbed that
the advisory panel did not vote on the
report.” This, one might suppose, would
have been a waste of time, since the vote
would surely have gone against SDiI in
view of his assertion that the majority of
those on the panel were in the anti-SDI
camp.

General Daniel Graham of High Fron-
tier withdrew from OTA’s advisory panel
because he anticipated that he would not
like the conclusions which were being
reached by the study tcam. He, at least,
appears to be committed to SDI whatever
the scientific judgment about the pro-
gram’s technical feasibility.™ 1t is an en-
tirely different matter when a scholar of
Dr. Seitz's eminence™ —he 100k General
Graham's place on the pancl—disavows
the report for such reasons as he has so
far made public. These reasons add up 10

*International Herald Tribune (Scpiem-
ber 27, 1985).

® Nature (November 7, 1985).

*Nature (March 7, 1985), p. 7.

“Dr. Scitz is a former president of the
National Academy of Sciences and of
Rockefeller University. He also served a
term as chairman of the NATO Science
Comumittee.
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a blunt denial of what has been said by
critics of SDI about the ability of enemy
space mines (o destroy batte stations, the
ability of “spoof launches™ 10 confuse
space sensors, and so on. Surely the issue
of the technological feasibility of the SDI
concept has become far too important 10
the world at large for it to be argued
about by accusations of.prejudice, whai-
ever the quarter from which they come,
rather than by cogens analyses.

If onec were to imagine that the Presi-
dent’s dream will one day be given sub-
stance, far-reaching political and strate-
gic issues will have to be debated, and
debated internationally, in a world in
which the 1972 ABM Treaty would have
become a dead letter, and which in the
meantime would undoubtedly have been
transformed by major political events.
But that could be decades away. Scien-
tific judgments must come first, and they
are an entirely different marter. Regard-
less of whatever political views he may
now catertain (he is on recocd as having

declared that the US ‘should be abic to.

make a first strike against the USSR), Dr
Scitz should be expected to argue his casc
before those of his scientific peers who
have reached judgmesnts on the facts—
some of them in the field of basic
science ~ that are contrary to his. ’

Dr. Jastrow bluntly says that the views )

of “professionals,” who work full time in
the “defense science community,” should
be given greater weight than those of
their sgieatific critics, however distin-
guished they may be, and whatever their
previous experiences of defense science.
Lowell Wood is, not surprisingly, in full
agrecment. He tells us that Hans Bethe,
Richard Garwin, and others who have
dared criticize SDI “have fared uniformly
poorly in technical debate in the classified
surroundings required by government
regulations,” and that it is because of
their failures in secret conclave that they
carry the debate to the public “immune
from the criticism of those who know
better,”™
This contemptuous dismissal by Lowell
Wood of his critics harmonizes well with
his claim that all the technological criti-
. cisms of SD! emanate from a few
physicists who could be numbered on the
fingers of a maimed hand. In any circle
‘where the rules of scientific discourse
prevail, both remarks would be dismissed
with an equal measure of contempt. Un-
fortunaxdy laymen who write in favor of
SDI and who pr to make jud
on scientific matters about whnch (hcy
have little or no understanding tend to
cite any scientific claim—for example
Lowell Wood’s—that reinforces the en-
treached views in which they have a vested
interest, be it political or financial. It is
highly” regrettable, therefore, that many
of the most influential and ardent pro-
ponents of SDI are politicians and of-
ficials such as Richard Perle who have so
far displayed surprisingly little critical
understanding of the difficulties that the

®Commentary (March 1985). Not sur-
prisingly, Wood’s asscrtion has been
denicd by Garwin and others who have
_ participated in secret debates with Liver-
™ more scientists. It is interesting too that
at a Congressional hearing in 1985 Teller
cited Hans Bethe’s opinion in support of
an optimistic statement he was making
about the X-ray lasers. He said that
having discussed the matter with Liver:
more scicatists, Bethe now agreed with
him, which Bethe subsequently denied.
Ironically, one of Teller's wellknown
public themes—ploy might be a beter
word—is to decry the evils of secrecy,
beyond the veils of which he is not
unknown to vanish whea challenged.
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R&D program entails. 1t is surely absurd
that matters which obviously first need to
be strictly judged on their scientific and
technological merits, and which are of
such profound importance to the future
of life on earth, should be pronounced
upon by laymen lacking cither a scientific
background or any experience in the
management of major R&D projects—or
both. The technical feasibility of a space-
based BMD system is not a matter that
will be resolved either by a show of
hands, or by a slanging maich in which
the pro-SDI side on occasion goes so far
as to suggest that its critics are soft on
communism. The laws of physics and
]udgments about what is technologically
feasible are not yardsticks for the meas-
urement of political attitudes, any more
than Galileo’s discoveries were disposed
of by the conventional dogma of the
Church.

4.

The resolution of the technical argument
wilt depend on the clear formulation of a
few basic questions and, following that,
on thosc competent Lo EXpress a view pro-
viding the wisest answers that can be put
before the administration, Congress, and

. the people of the world. For example, a

fundamental premise, given that a space-
based ABM systen could be devised, is
that beam weapons can be aimed from
space at & ballistic missile before it ejects
its payload of warhcads and penetration
aids, that is to say, they can be aimed at a
single target and not have to contend
with tens and tens of scparale targets. If,
as Dr. Garwin and others have argued,
and as the Russians claim, the separation
of warhcads from the missile can be made
to occur within, say, the first hundred
kilometers of the atmosphere, then X-ray
lasers and particle beams fired from satel-
lites would be relatively uscless since they
lose their effectivencss when they enter
the upper layers of the atmosphere.

The primary question, thercfore, is
whether a ballistic rocket can be fueled
and programmed to cject its warbeads
before reaching that height. The recent
OTA report,.as well as that of Ashton
Carter, gave a- positive answer to this
question, which was what the Fletcher
study team also implied the Russians
could do, given time. If"this is the con-
sensus of those best able to judge, and if
the USSR were 10 seek to achieve the
necessary countermeasures over the next
decade (if indeed it has not aircady done
the complexion of the entire prob-
lem of a space-defense system changes
completely.” One critical part of the SDI
concept.would evaporate overnight.

Take another question—the enormous
number of targets which a space-defense
system should be able to engage almost
simultaneously. A ship-defense system
known as Aegis, which was designed to
track two hundred incoming cruise mis-
siles, and to engage sixteen of them at the
same time, has not yet been shown to be
able 10 manage iwo or three.” Have the
contractors and engincers who have been

PSee Space-Strike. Arms and Interna-
tional Security, Report of the Committee
of Soviet Scientists for Peace Against the
Nuclear Threat (Moscow, October 1985).

*Ashton Carter's views were strongly
supported by Major General John C.
Toomay, a member of Dr. Fletcher’s
study tcam, in his rejoinder (June 22,
1984) to the Department of Defense’s
criticisms of the Carter report.

MuSear Wars: SDI, The Grand Experi-
ment,” Spectrum, the Journal of the

American Institute of Electrical and Elec-

tronic Engincers (September 1985).
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working for years on airborne and ship
defensive systems given their views in
public about the engagement pattern thal
is pr d to be possible in the SDI
concept — the destruction every second of
between ten and twenty ballistic missiles
in a salvo of more than a thousand?

T owering above all such techaical issues
is the question whether it could ever be
possible to design the computer links that
would be needed for a BMD system to
function as a whole. This matter, too, is
discussed in detail in several reviews, with
generally pessimistic conclusions. Dr.
David Parnas, a consultant of the Office
of Naval Rescarch, and an experienced
professor of computer science, spelled

‘out in detail his reasons for resigning

from the official SDI panel that is dealing
with the computer problems of a space-
based ABM system.® They make formi-
dable reading, adding up as they do to
the general conclusion that the job of
designing Lhe nccessary computer net-
work is an impossible one. In the letter of
resignation that covered his detailed sub-
missions, Dr. Parnas wrote that he was
aware that there were software experts
who would disagrec with lurn. and for
whom

the project offers a source of
funding, funding which will enrich
some personally. ... During the first
sittings of our panel 1 could sec the
dollar figuyes dazzling everyone in-
volved. Almost everyone that I know
within the military industrial com-
plex sees in the SDI a new “pot of
gold” just waiting to be tapped.

Dr. Parnas is fully supported in his °

view by the computer specialists who

“have recently founded an organization

-

~=)

called Computer Professionals far Social
Responsibility. British computer experts
have also expressed their skepticism
about what has been proposed,™ and
even more recently Herbert Lin of MIT
has ended a review of the entire problem
by stating that *no softwarc-enginecring

“1echnology can be anticipated that will

support the goal of a comprehensive bal-
listic missile defense.™ All this is in line
with the conclusions of the recently pub-
lished OTA assessment. The fact that Dr.
Solomon Buchsbaum of the Bell Labora-
tories and Dr. Danny Coken of the Uni-
versity of Southern California have
publicly expressed more optimistic views,
even if they do not claim that error-proof
or tesied software for the SDI concept
could be devised, does not dispose of the
criticisms, What is more, it is difficult to
imagine the political uproar that would
result were the public 10 become aware
that in addition to having its destiny en-
trusted to a computer network, it was one

not free from errors in software. I doubt

if SDI could ever surmouant this obstacle.
It would be worse than having Buclcar
antimissiles in onc’g back yard. .

The OTA report undoubtedly reinforced

the views about the strategic shortcomings
of the SDI concept which have been so

powerfully expressed by James Schies-
inger, Dr. Harold Brown, and Robert
McNamara, three former secretaries of
defense; by General Breot Scowcroft,
whom the President had carlier put in

2David L. Parnas, “Software Aspects of
Strategic Defense Systems,” American
Scientist, Vol. 13 (1985), pp. 432-440.

B New Scientist (October 31, 1985).

M«The Development of Software for
Ballistic Missile Defense,”  Scientific
American (Deccmba 1985), pp- 32-
39, - B
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charge of the preparation of a major
report on the strategic forces of the
United States; by Gerard Smith; by at
least five of the holders of the office of
director of defense research and engineer-
ing since it was established in the late Fif-
tes, all of whom know from bitter expe-
ricnce, as | do, how casy it is 10 waste
hundreds and thousands of millions of
dollars in the pursuit of a technological
will-o’-tbe-wisp; and by a number of
other promioent men who have held
public office in-the field of national
security. Therc may have becn some
members of Congress who also found it
odd when the Canadian government
decided that it wanted no part of the SDI
program, cven though any hypothetical
space-based defensive system for the
United States would automatically pro-
vide a shicld over Canadian tesitory. In
view of all the doubts, it_is no wonder
that Congress has now reduced the SDI
budget for the coming fiscal year.

In consequence we are told that next
year's SD! RAD program will focus
mainly on land-based systems. On the

other hand, it should not be expected that -

the setback 10 the program will put an
end to the work being done in Livermore
on nuclear-bomb-pumped X-ray lasers,
or at Los Alamos oo excimer lasers
powered by clectron beams. As | have
said, both laboratories had embarked on
their pet laser and particle-beam proj-
ec1s well before the President spoke in
March 1983, and they did so without
being disturbed by any thought that the

1972 ABM Treaty barred the devel- -

opment of space-based defense systems,
or by the fear that long before any
such system could even be devised, the
testing of its components would almost
certainly consutul.e an abrogauon of the
treaty.

There is also no reason to suppose that
the men who are working on a super-
computer and software for a space

_ defense system are likely to bring their

work to & halt because authoritative com-
puter specialists have declared that it will
never be possible to devise an acceptable
network which could transform the
scparate components of a space-based
BMD into a workable BMD system. The
theatrical dream that was the background
of the President’s c.hallcngc to the scien-

Specific violations are spelled out in im-
pressive brochures. ™

The Russians counter by pointing w0
Amcrican actions which in their view are
breaches of the treaty. They have evea
offered to suspend work qu the much
spoken of, and highly vulnerable, vast
phased-array radar system which they are
building at Krasnoyarsk if the United
States sbandons its program 10 modern-
ize the radar complexes which it has at
Fylingdales in the United Kingdom and
Thule in Greenland. Their spokesmen
argue that these modernization plans,
and particularly the rebuilding of Fyl-
ingdales as what is rumored to be a 360-
degree phased-array radar complex, is far
more questionable than what the USSR is
doing at Krasnoyarsk,

A further accusation by the administra-
tion is that the USSR has committed “a
far greater investment of plant space,
capital, and manpower” to advanced BMD
technologies than the US bas.™ This
extravagant claim is not borne out by 2
CIA document about Soviet efforts which

Ch
]
3
3

was presented to the Armed Services
Committee of the Senatec on June 26,
1985.” Indeed, the document expresses
doubt about the applicability of even a
network of Krasnoyarsk  systems—
.regarded as the most serious breach of
lhe 1972 treaty—for widespread ABM

! Dr. Garwin, in a follow-up

tists of America should in retrospect be
seen as a proclamation to the world that
work on particle beams and high-power
lasers was already in progress. In no
sense did it set that work in motion. It

- would be cqually sensible and prudent to

suppose that research and development
work on lasers and particle beams that is
going on in the USSR was not halted by
the announcement of the American SDI
program. ,
- 5.

One consequence of the criticisms of the
SDI1 program has been the reduction of
the SDI budget. Another is that many of
the explanations that are now given by
the administration for the need for the
program to continue differ from the
President’s original vision and from his

view that a defense against . ballistic
missiles constitutes a higher catcgory of

morality than the maintenance of security

through - the threat of mutual annjhila-
tion. One major justification continues to
be heard: that the Russians are engaged

" on work that comesponds to different
- elements of the SDI program, and that in

many ways they are ahead of the United
States. We have also been told that some
Russian actions have already breached

“the terms of the 1972 ABM Treaty.

7] lunmony presented 10 a congressional
study group on Ociober 10, 1985, has
also pointed out that the better part of
the large Sovier program on strategic
defense is devoted to the upgrading of its
anti-aircraft defense system.™

But whatever the truth about Krasno-

®Soviet Directed Energy Weapons
Perspectives on Strategic Defenses, Cl1A
(Masch 1985); Soviet Acquisition of
Military Significant Western Technol

yarsk, it can hardly be a justification for
the US deliberately interpreting the 1972
treaty so widely that the Russians are
given cause (o say that the US is propos-
ing 10 contravenc the treaty in a much
more specific way, or ways, in order o
gain the “advantage® of being able to
launch a first strike against the USSR
without fear of significant retaliation.

1t was therefore unfortunate that im-
mediately before the Geneva summit,
Robert McFarlane, then the head of the
National Security Council, declared that
00 aspect of the development of space-
based BMD componeats is prohibited by
the 1972 ABM Treaty, and that what was
intended about testing and development
merely implied a shift from the technology
that was available at the beginning of the
1970s 10 what can be undertaken today.
This statement could be taken as reflect-
ing the hard fact that major vested in-
terests are now involved in the SDI
program —not only the men in the labo-
ratogies who started the whole thing and
the authorities in the Defease Depart-
ment who encouraged them, but also the
industrialisis who see in the SDI program
a bonanza that they cannot afford to
disregard. Unfortunately the statement
also clearly implied an intended breach of
the treaty. Indeed, Gerard Smith has
pointed out that what McFarlane implied
was not just a breach, but a new version
of the treaty.™ That the statement was
publicly played down before the Presi-
deat met Mr. Gorbachev was therefore
only to be expected.

But it remains highly regrettable that
the myriad and diverse arguments about
SDI have now induced what might well be
described as a state of schizophrenia
among America’s European allies. All of
them recognize that the coherence of
NATO is a vital consideration, and one’
that makes it necessary for the United

-States, as the keystone of the alliance, to

be supporied in its policies whenever
possible. But at the same time there is
considerable skepticism in Europe about
some of those policies, and particularly
about America's nuclear policies, in-
cluding the SD1 program, which is widely -
rcgarded as a threat to the 1972 ABM
Treaty and as a spur to the nuclear arms
race. The arguments about the deploy-
ment of cruise and Pershing 11 missiles on
European territory caused considerable
political trauma and their echoes have
pot yet died.* It would therefore be a
major error of political judgment to treat
lightty the fact that vast numbers of
Europeans are fearful of any moves that
might lead w0 a further buildup of nuclear
arm s, Of 1O that any deteri-
oration in the relations between the US
and the USSR as a result of SDI would
not produce a ncw wave of antinuclear,
and indced of anti-American, protest in

An Update (September 198S); Sowel
Strategic Defense Programs, Department
of Defensc and Departrent of State (Oc-
tober 1985); Richard Perie, *The Soviet
Record on Arms Coutrol,” The National
Interest (Fall 1985).

®Soviet Strategic Defense Programs
(Department of Defense and Department
of State, October 1985), p. 12. .
YRobert M. Gates and Lawrence K.
Gershwin, “Soviet  Strategic Force
Developments.”

*In a submission to Congressman
Mrazek (October 10, 1985), in which he
also pointed out that the Stanford Uni-
versity Workshop of Strategic Missile
Defense, of which he was a member, rec-
ommended (April 1985) that the United
States should fund an adequate program
of work on offeasive countermeasures to
Soviet SDI, including work on powerful
lasers. -

Europe.

Th: agonizing that is now going on
about the US invitation 10 engage in SD1
work is already a practical sign of the dis-
quiet and suspicion which are entertained
about the President’s initiative. Some
NATO governmenys have declined
because they dislike the entire idea on
political and strategic grounds. The”
British government agreed to participate

®The New York Times (October 23,
1985). -

“For example, on December 3, 1985, the
Netherlands government declared that
having finally agreed to the stationing of
the complement of cruisc missiles assigned
to it, as compensation it was going to
abandon two other nuclear roles which
had for long been its responsibility in the
NATO stnwpc plan,

The New York Review




in the knowledge that if it refused to pro-
vide a formal blessing SDi scouts were
already in the field seeking o entice
European specialists with particular skills
1o work in the United States. Since the
1972 ABM Treaty bars the United States
from sharing with others any technology
that relates to strategic ballistic missile
defense systems, cooperation will do little
10 help cither the economics or the mili-
tary defenses of European countries that
formally bless collaboration on R&D, ex-
cept insofar as such SDI R&D coatracts as
may be won in probably costly competi-
tion with American companies could pro-
vide employment for some European sci-
entists and engineers in what may well
turn out to be no more than a sharecrop-

Europeans who couacern themselves with
these matters appreciate that even if the
nuclear arsenals of both sides were cut by

. 50 percent — a5 has now been proposed by
both the US and the USSR ~more than. "
enough destructive power would still re-
main, whatever way the cuts were made,
Lo devastate not only the European main-
land but also the United States and the
western USSR. The concept of nuclear
superiority has become meaningless. It
belongs, in the language of Lord Car-
rington, NATO's present secretary geoeral, .
to the unrcal world of “nuclear account-
ancy.” And Europeans no-more believe
that their countries could be defended by
a spacc-based BMD than they imagine
that the USSR would cver risk a first
strike cither in Europe or against the US.
Many suspect that the picture of & layered
space-defense system was fabricated in
order 10 confuse the innocent into sup-
posing that a space-based BMD would

. operate in a measured sequence, a pro-
portion of the offending missiles or war-
heads being destroyed as they traversed

" the layers in turn. The greater the number *
of layers postulated, the more missiles
would be destroyed, until in theory ~and
on paper—almost all were climinated.
But, as I have said, it is the first layer
defense that is both decisive and regarded
as unfeasible by independent scicatists.
There are also many European officials
who, being concerned with real military
security, wonder what SDI has to do wi(hA
Europe. They know that while it is just ~
conceivable that the Russians might one
day attack across the Iron Curtain, their
purpose would be 10 occupy territory—
not radioactive territory that had been
devastated by nuclear weapons.,

The President and Mr. Gorbachev now
scem to be locked into their respective
positions, Time and time again the Rus-
sians have declared that if the US con-
tinues in its search for a space-based
defense system, it will embark upon its
own countermeasures, including the fur-
ther buildup of its offensive forces. This
is surely not propaganda. In the Wein-

- berger letter to the President that was
leaked just before the Geneva summit,
the defense secretary warned that “cven a
probable territorial defense [by the
USSR} would require us to increase the
oumber of our offensive forces and their
ability to penectrate Soviet defenses to
assure that our operational plans could
be executed.™ That is precisely what the
Russians also say they will do if the US
coatinues to seck, through SDI, to develop
a “territorial defense.” And, as Mr. Nixon
warned in his recent article in Foreign
Affairs, it would be easy for the Russians

“Alastair Buchan Memorial Lecture, .
given at the Ibostitute for Stralegic
Studies, London, April 1983,

“Baston Sunday Globe (November 24,
1985). .
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to triple in little time the number of
warheads that are carried on their giant
SSi8s, a simple multiplication which in
theory would by itself increase the threat
that US missile silos face from an SS18
first strike fromf three thousand to nine
thousand MIRVed warheads.

Richard Nixoa and Henry Kissinger
gave their support to SDI because they
saw in it both a means whereby the Rus-
sians could be induced to return Lo
Geneva, and a “bargaining chip” in arms
control negotiations. But if one were to
regard SDI as a bargaining chip, one
would also have to accept that the US
will gain oaly if it throws it away. If the
SDI R&D program cosntinues, the Rus-
sians will respond. Even were SDI 10 con-
found its critics and succeed in the sense
that its scparate components could be fit-
ted together in a working system, the
United States and the West as a whole
would still lose, not only because the
USSR would have devised measures for
defeating a spacc-based BMD, but
because there are ways other than land-

: based ICBMs, for cxample long range
low-flying cruise missiles, whereby the

US could be thr

devastation.
President Reagan still speaks as though

nothing has changed his original dream.

d with nucl

But -it has been changed. He himself.

changed it when he declared after the
Geneva summit thar what the United
States was embarking upon was a aon-
nuclear space defensive system. That
declaration, if acted upon, would be the
death koell of the nuclear-pumped X-ray
laser, the kernel of the scenario of a
defensive astrodome first painted for him
by Edward Teller.

Paul Robinson, the principal associate
director for national security programs at
Los Alamos, has been recently quoted
as saying that the X-ray laser is in any

event flawed because “it might inadvert-"

ently wreak havoc on other SDI com-
ponents in space,” while his collcaguc,
Steven Rockwood, the Los Alamos direc-
tor of SDI research, asks whether an or-
biting device containing & powerful ou-
clear bomb could ever be politically
acceptable. .

But, onc now has Lo ask, did an effec-
tive X-ray laser ever exist, or could it be
made Lo exist? Whatever the President’s
motives in insisting in recent weeks that
his SDI proposal implied a non-nucicar
BMD, his protestations, no doubt in-
advertently, coincided with a growing
volume of informed comment, based on
recently published statements by Liver-
more itscif, 10 the effect that the claim
that an effective nuclear-bomb X-ray
laser has been devised was not only
premature, but also based upon an ua-
warranted reading of measurcments
made in critical tests. ®

What is more, some directors of SDI
research at Livermore have publicly ex-
pressed concern because the success of
the research for which they are responsi-
ble has been exaggcerated by Peatagon of--
ficials. Dr. George Miller, head of de-
fense programs at the Livermore Jabora-
tory, has been reported as saying that the
public “is losing sight of how difficult the
jab is,” while his colleague Dr. Cornelius
F. Coll III, who is director of “Star
Wars® systems studies at Livermore,
declared that “overstatements by Pen-
tagon officials were imperiling the pro-

“For the above statements by Robinson,
Rockwood, and Livermore, see R. Jefirey
Smith, Science, Vol. 230 (November 8,
1985), pp. 646-648 and (November 29,
1985), p. 1023; Los Angeles Times
(November 12, 1985). .
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gram.... This job is difficull enough
without having to defend hyperbole and
exaggeration.” It is evea reported that 2
recent demonstration which was laid on
to impress a selected audience about the
effectiveness of the electromaguetic rail
gun was & spoof. The demonstration
preteaded 10 show that a mock-up of a
Soviet 5518 missile could be destroyed by
the rail-gun. In fact, General Abraham-
son is reported by The New York Times
as having later revealed “that the damage
had not actually been done by an elec-
tromagnetic rail-gun but by a hardened
projectile fired from an air-gun™—a
weapon whose antiguity goes back 1o the
early eighteenth century!®

Surdy the President must now appreci-

ate, possibly even from what Gorbachey -

told him, what the arguments against SDI
are. Surely he realizes that the nuclear
arms race is different in kind from the
competition which takes place in the fickd
of conventional arms; that the idea that
the US, the USSR, and Europe could
ever by subjected to a nuclear conflict is
total madness; and that such a conflict
could solve nothing. In the forty years
since Hiroshima and Nagasaki, increas-
ing numbers of nuclear warheads and
delivery systems, not to mention pre-
sumed defensive measures, have not pro-
vided greater security to any party—not
to the United States, not to the USSR,
and not to Europe. What they have done
is reduce security for all.
" We often bear the homely term “leaky”
in the course of the SDI debate, as though
if a perfect BMD defensc proves impossi-
ble, a “leaky” one would still be worth
having. It is yet another of those words
which helps to lull the senses, so that we
fail to realize the hideous reality—that
the fraction of warheads that would
“leak™ through would today be enough to-
cause what once used 10 be cuphemisti-
cally called “unacceptable damage.” We
continue to talk about numbers of war-
heads and megatons as though they were
numbers of tanks and bomber aircraft.
The brutal fact which our minds seem in-
capable of taking in is that were the explo-
sion to occur over New York or Washing-
ton, London or Moscow, one megaton
woukl be equivalent to a2 million instan-
tancous deaths (what maiter if the figure
were 100,000 or 200,000 more or less?).
The President may protest that his SDI
dream implies a protection of people and

- pot of silos. But however manay times be

does so, the fact is that were the "un-
thinkable™ ever 10 occur, a future Amer-
ican president would probaby never know
how his ecnemy had behaved. He could
well have disappeared in the ouclear
Armageddon. If the SD1 program ends
up only in protecting Amcrica’s land-
based missiles, no president could be sure

“For the statements by Miller, Coll, and
Abrahamson, see William J. Broad, The
New York Times (December 16, 1985).

that given a nuclear outbreak, the Rus-
sians would neccessarily coafioe iheir fire
to the American missile ficlds and not
also aim at centers of population, any
more than the Russians can be relied
upon to believe that the United States
would spare their cities. A “point defense”
or SDI 11, as some now call it, would, in
short, take us back 10 square one~to the
same argument that revealed the futility
of missile defenses and which ended in
the 1972 ABM Treaty.

Adhering to the strictest interpretation
of that treaty has thercfore become a
vital considcration for all of us—not
some so-called liberal intepretation of the
way its terms were drafied, however
legally argued, not some new version, as
Gerard Smith has put it, but the treaty in
the sense in which it was negotiated by
the two sides. Were some demonstration
test of 2 novel BMD component by either
side to result in"a unilateral breach, it
would be but a short step to the abroga-
tion of the few other treaties that have
been so painfully negotiated in order to
try to stem the spread of puclear
weapons.

A conflict in which nuciear weapons
were used would not help solve any of the
political disputes that now divide the two
superpowers. It would cerainly make it
impossible for ecither to help solve the
multitude of territorial and racial
disputes and problems of social and
cconomic development which now tor-
ment the nations of the world, and in the
resolution of many of which both have a
common interest. Both leaders should
therefore remind themselves of the
critical difference between the BMD of
the Sixties and what is being discussed
now. Twenty years ago, active defenses
against missile attack were being devised
by both sides in response to a formulated
operational requirement which it was in-
correctly assumed could be technically
satisfied. Today SDI is a concept that is
“technology led™ by the beliel that new
technological .wonders can be fitted
together in order to create an effective
operational defense system. No one, not
even the President, believes thai this
could ever happen before the turn of the
century, if indeed it ever proves possible.
He also knows that in the interval there
could be military conflict.

The two leaders should therefore keep
on reminding each other that were the
prevailing state of nuclear deterrence to
break dowa, the result could be a
catastrophe unparsileled in the history of
warfare, and one which would make even
the worst natural disaster of which
history tells us seem like a gust of wind.
Let us thercfore hope that when Presi-
dent Reagan and Mr. Gorbachev next -
meet, even if they do not discuss tech-
nicalities, their visions of the dangers

. which they face in the years ahead will

move them closer than they appear to
have been in Geneva. a

LIPSTICK, 1935

Atl-Aunt Pearl’s kiss the pointed bead
Extruded glistening pale red

From the jet sheath where it was housed
Looked like our Labrador, aroused.

—James Merrill

The New York Review





