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Commentary 

The War · Against "Star Wars" 

Robert Jastrow 

PRESIDENT REAGAN offered a new strate­
gic vision to the American people in 

his "Star Wars" speech of March 23, 1983. The 
policy he had inherited froin his predecessors re­
lied on the threat of incinerating millions of 
Soviet civilians as the main deterrent to a Soviet 
nuclear attack on our country. The President was 
troubled by the moral dimensions of this policy. 

(

• He said: "The Irnman spmt must be capable of 
rising above dealing with other nations and human 
beings by threatening their existence." And he 
called on our scientists to find a way of defending 

.... . 

the United States against a Soviet nuclear attack. 
by intercepting the Soviet missiles before they 
reached our soil. 

When I first heard the President's speech, I 
thought he had a great idea. I wrote an article 
commenting favorably on the proposal1 and then, 
a little later, I traveled to Washington to hear a 
talk by Dr. George Keyworth, the President's Sci­
ence Adviser, on the strategic and technical im­
plications of the President's plan. ' 

Since Dr. Keyworth was ruJU?r\?q, to have made 
a major contribution to the think)ng behind the 
"Star Wars" speech, I felt that I would be getting 
an insider's view of the technical prospects for suc­
cess in this difficult undertaking. That was particu­
larly interesting to me, because several of my 
fellow physicists had expressed the gravest reser­
vations about the technical feasibility of the pro­
posal. In fact, Dr. Hans Bethe, a distinguished 
Nobel laureate in physics, had said bluntly, "I 
don't think it can be done." 

Dr. Keyworth started by describing the circum­
stances that had led to the President's speech. 
Then he got into the technical areas I had come 
to hear about. "For more than five months," he 
told us, "some fifty of our nation's better technical 
minds [have] devoted their efforts almost exclusive-

ROBERT JASTROW was the founder of the Goddard Institute 
for Space Studies, which conducts research for NASA in 
New York City. He received his Ph.D. in theoretical physics 
from Columbia University and worked in nuclear physics 
before joining NASA. Dr. Jastrow served as first chairman of 
NASA's Lunar Exploration Committee and received the 
Flemming Award for outstanding service in the federal 
government. He is currently professor of earth sciences at 
Dartmouth. The most recent of his books is Astronomy: 
Fundamentals and Frontiers. 
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ly to one _problem-the ,defense against ballistic 
missiles." This group of specialists, which included 
some of the most qualified defense scientists in the 
country, had concluded that the President's goal 
was realistic-that it "probably could be done." 

"The basis for their optimism," Dr. Keyworth 
went on, "is our tremendously broad technical 
progress over the past decade." He pointed specifi­
cally to the advances in computers and "new laser 
techniques." He also mentioned the promising new 
developments that might enable us to protect the 
vitally important satellites carrying all this laser 
weaponry and computing equipment, and prevent 
the Soviets from knocking these critical satellites 
out as a preliminary to a nuclear attack on the 
United States. "These and other recent technical 
advances," Dr. Keyworth concluded, "offer the 
possibility of a workable strategic [missile] defense 
system." 

That was pretty clear language. Defense experts 
had given the President's proposal a green light 
on its technical merits. I went back to New York 
with a feeling that the President's vision of the 
future-a future in which nuclear weapons would 
be "impotent and obsolete"-was going to become 
a reality. 1 

The following mbnth a panel of university 
scientists came out with a report that flatly con­
tradicted Dr. Keyworth's assessment. According to 
the panel, an effective defense of the United States 
against Soviet missiles was "unattainable." The 
report, prepared under the sponsorship of the 
Union of Concerned Scientists (UCS),2 leveled nu­
merous criticisms at the "Star Wars" proposal. It 
pointed out, inter alia, that thousands of satellites 
would be needed to provide a defensive screen; 
that one of the "Star '\,Vars" devices under con­
sideration would require placing in orbit a satel­
lite weighing 40,000 tons; that the power needed 
for the lasers and other devices proposed would 
equal as much as 60. percent of the total power 
output of the United States; and that, in any case, 
the Soviets would be able to foil our defenses with 

1 COMMENTARY, January _1984. 
2 A Space:Based Missile Defense, March 1984; The Fallacy 

of Star Wars, based on studies conducted by the Union of 
Concerned Scientists, edited by John Tirman, Vintage, 293 
pp., $4.95. 
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a large bag of relatively inexpensive tricks, such as 
spinning the missile to prevent the laser from 
burning a hole in it, or putting a shine on it to 

(

eflect the laser light. 
The signers of the report included physicists of 

world renown· and great distinction. The impact 
of their criticisms seemed absolutely devastating. 

Around the same time, another study of the 
feasibility of the "Star Wars" defense came out 
with more or less the same conclusion. According 
to that report, which had been prepared for the 
Office . of Technology Assessment (OT A)3 of the 
Congress, the chance of protecting the American 
people from a Soviet missile attack is "so remote 
that it should not serve as the basis for public 
expectations or national policy." 

These scientific studies, documented with charts 
and tables, apparently sounded the death knell of 
missile defense. Scientists had judged the Presi­
dent's proposal, and found ~it wanting. According 
to Nature, the most prestigious science journal in 
the world: ·• 

The scientific community knows that [the Presi­
dent's proposal] will not work. The President's 
advisers, including his science adviser, Dr. 
George Keyworth, know it too, but are afraid 
to say so. • 

Dr.· Keyworth is employed to keep the Presi­
dent informed on these technical matters, but 
sadly, there is no evidence that he is willing to 
give Mr. Reagan the bad news. 

A few weeks later, I received unclassified sum­
maries of the blue-ribbon panels appointed by the 
Defense Departmenfto look into the feasibility of 
a United States defense against Soviet missiles.4 

These were the documents on which Dr. Keyworth 
had relied in part for his optimistic appraisal. The 
reports by the government-appointed consultants· 
were as different _from the reports by the university 
scientists as day is from night. One group of dis­
tinguished experts said no fundamental obstacles 
stood in the way of success; the other group, equal­
ly distinguished, said it would not work. Who was 
right? According to the UCS report, "any inquisi­
tive citizen" could understand the technical issues. 
I decided to look into the matter. This is what I 
found. 

M 1ss1LES usually consist of two or three 
separate rockets or "stages," also 

called boosters. On top of the uppermost stage 
sits the "bus" carrying the warheads. One by one, 
tl)e stages ignite, burn out, and fall away. After 
the last stage has burned out and departed, the 
bus continues upward and onward through space. 
At this. point it begins to release its separate war­
heads. Each warhead is pushed off the bus in a 
different direction with a different velocity, so as 
to reach a different target. The missiles with this 
capability are said to be MIRVed (MIRV stands 
for multiple independently targetable reentry 
vehicle). • 

Most of the discussion of the "Star Wars" 
defense assumes a many-layered defense with three 
or four distinct layers. The idea behind having 
several layers is that the total defense can be made 
nearly perfect in this way, even if the individual 
layers are less than perfect. For example, if each 
layer has, say, an SO-percent effectiveness-which 
means that one in five missiles or warheads will 
get through-a combination of three such layers 
will have an overall effectiveness better than 99 
percent, which means that no more than one war­
head in IO0 will reach its target. :; 

The first layer, called the boost-phase defense, 
goes into effect as the Soviet missile rises above 
the atmosphere at the beginning of its trajectory. 
In the second layer, or mid-course defense, the 
booster has burned out and fallen away, and we 
concentrate on trying to destroy or disable the 
"bus" carrying the nuclear warheads, or the indi­
vidual warheads themselves, as they arc up and 
over through space on their way to the United 
States. In the third layer, or terminal defense, we 
try to interc®t e_ach warhead in the final stages 
of its flight. ~~ .. ' ' 

The boost-pbase defense offers the greatest pay­
off to the defender because at this stage the missile 
has not yet sent any of its warheads on their sepa­
rate paths. Since the largest Soviet missiles carry 
ten warheads each, if our defense can destroy one 
of these missiles at the beginning of its flight, it 
will eliminate ten warheads at a time. The defense 
catches the Soviet missiles when they have all their 
eggs in one basket, so to speak. 

But the boost-phase defense is also the most 
difficult technically, and has drawn the most fire 
from critics. How can we destroy a Soviet missile 

. thousands of miles away, within seconds or min­
utes after it has left its silo? 

At the present time, one of the most promising 
technologies for doing that is the laser, which 
shoots a bolt of light at the missile as it rises. Mis­
siles move fast, but light moves faster. A laser 
beam travels a thousand miles in less than a hun­
dredth of a second. Focused in a bright spot on 
the missile's skin, the laser beam either burns a 
hole through the thin metal of the skin, which 
is only about a tenth of an inch thick, or it 
softens the metal sufficiently so that it ruptures 
and the missile disintegrates. 

Another very promising technology for the 
boost-phase defense is the Neutral Particle Beam, 

3 Directed Energy Missile Defense in Space: A Background 
Paper, April 1984. 

4 Ballistic Missile Defense and U.S. National Security: A 
Summary Report, Prepared for the Future Security Strategy 
Study, October 1983; The Strategic Defense Initiative; 
Statement by Dr. James C. Fletcher Before the House Com­
mittee on Armed Services, March 1984. 

ti The explanation is that 20 percent get through the first 
layer; 20 percent of that fraction, or a net of 4 percent, 
get through the second layer; finally, 20 percent of that 4 
percent, or 0.8 percent, get through the third layer, The 
overall effectiveness of the three layers is 99.2 percent. 



which shoots a stream of fast-moving hydrogen 
atoms at the missile. The atoms travel at a speed 
of about 60,000 miles a second, which is Jess than 
the speed of light but still fast enough to catch 
up to the missile in a fraction of a second. The 
beam of fast-moving atoms is very penetrating, 
and goes through the metal skin of the missile and 
into the electronic brain that guides it on its 
course. There the atoms create spurious pulses of 
electricity that can cause the brain to hallucinate, 
driving the missile off its course so that it begins 
to tumble and destroys itself. If the beam is in­
tense enough, it can flip the bits inside the brain's 
memory so that it remembers the wrong things; or 
it can cause the brain to lose its memory alto­
gether. Any one of these effects will be deadly to 
the Soviet missile's execution of its task. 

The Neutral Particle Beam can also play havoc 
with the circuits in the electronic brain that 
guide the bus sitting on top of the missile. -The 
mischief created here may prevent the bus from 
releasing its warheads; or it may cause the bus to 
send the warheads in the wrong directions, so that 
they miss their targets; or it may damage the elec­
tronic circuits in the warheads themselves, after 
they have been pushed off the bus, so that when 
they reach their targets they fail to explode.6 The 
Neutral Particle Beam can be lethal to the at­
tacker in the boost phase, the mid-course phase, 
and the terminal phase. All in all, it is a most 
useful device. 

Now for an important point: to be effective, the 
laser or the Neutral Particle Beam must have un­
obstructed views of all the Soviet missile fields. 
One of the best ways of achieving that is to put 
the device that produces these be:ims on a satellite 
and send it into orbit. ,r •. 

So this, then, is the essence of.1'the plan for a 
boost-phase defense against Sovie{ missiles: a fleet 
of satellites, containing equipment that generates 
laser beams or Neutral Particle Beams, circles the 
earth, with enough satellites in the fleet so that 
several satellites are over the Soviet missile fields 
at all times-a sufficient number to shoot down, 
in the worst case, all 1,400 Soviet missiles if they 
are launched against us simultaneously. 

T HE plan looks good on paper. Yet ac­
cording to the UCS report, it has abso­

lutely no practical value. This study shows that 
because of the realities of satellite orbits, the 
satellites needed to protect the United States 
against Soviet attack would "number in the thou­
sands." The report's detailed calculations put the 
precise number at 2,400 satellites. 

Now, everyone acknowledges that these satel­
lites are going to tie extremely expensive. Each one 
will cost a billion dollars or more-as much as an 
aircraft carrier. Satellites are the big-ticket items 
in the plan for a space-based defense. If thousands 
are needed, the cost of implementing the plan will 
be many trillions of dollars. A defense with a price 
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tag like that is indeed a "turkey," as a spokesman 
for the UCS called it. 

If the numbers put out by the UCS were right, 
there woul<l be no point in looking into the plan 
further. But after the UCS report hit the papers, 
I began to hear rumors from professionals in the 
fiel<l that the numbers were not right. Since the 
whole "Star ,vars" plan rested on this one I1oint, 
I thought I would just check out the calculations 
myself. So I got hold of a polar-projection map of 
the northern hemisphere and a piece of celluloid. 
I marked the positions of the North Pole and the 
Soviet missile fields on the celluloid, stuck a pin 
through the North Pole, and rotated the celluloid 
around the Pole to imitate the rotation of the 
earth carrying the missile fields with it. Then I 
played with the map, the moving celluloid, and 
different kinds of satellite orbits for a day or two, 
to get a feel for the problem. • 

It was soon clear that about 50 evenly spaced 
satellite orbits, with four satellites in each orbit, 
would guarantee adequate coverage of the missile 
fields. In other words, 200 satellites would do the 
job, and "thousands" were certainly not needed. I 
could also see that it might be possible to get 
down to fewer than JOO satellites, but I could not 
prove that with my celluloid "computer." 

I talked again with my friends in the defense 
community and they told me that my answers were 
in the right ballpark. The experts had been look­
ing at this problem for more than ten years, and 
the accurate results were well known. As I had 
suspected, a hundred or so satellites were ade­
quate. According to careful computer studies 
done at the Livermore laboratory, 90 satellites 
could suffice, and if the satellites were put into 
low-altitude orbits, we might get by with as few 
as 45 satellites.7 

So the bottom line is that 90 satellites-and 
perhaps somewhat, fewer-are needed to counter 
a Soviet attack. T~at cuts the cost down from 
many trillions of dollars to a level that could be 
absorbed into the amount already earmarked by 
the government • for spending , on our strategic 
f,orces during the next ten or fifteen years. It re­
moves the aura of costliness and impracticality 
which had been cast over the President's proposal 
by the Union of Concerned Scientists' report. g 

The scientists who did these calculations 
for the UCS had exaggerated the number of satel­
lites by a factor of about twenty-five. How did they 
make a mistake like that? A modicum of thought 
should have indicated that "thousands" of sate!-

6 Nuclear explosives, unlike ordinary explosives, do not 
detonate if you drop them or hit them with a hammer. A 
series of precisely timed steps, con trolled by electronic cir­
cuits in the warhead, has to occur before the explosion can 
happen. If the circuits are damaged, and the steps do not 
occur, or their timing is off, the warhead will not explode. 

7 These numbers depend on the power of the laser beams 
and the sizes of the mirror used to focus them. All the 
studies described here make the same assumptions-a 20- or 
25-million-watt laser and a 30-foot mirror . 
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lites could not be the right answer. Apparently the 
members of the panel did begiq to think more 
carefully about the matter later on-but only after 
they had issued their report-because in testimony 
before a congressional committee a UCS spokes­
man lowered his organization's estimate from 
2,400 satellites to 800 satellites.8 In their most 
recent publication on the matter, the members of 
the panel lowered their estimate again, to 300 
satellites.9 That was getting closer. Another fac­
tor of three down and they would be home. • 

But the Union of Concerned Scientists never 
said to the press or the Congress: "We have found 
important mistakes in our calculations, and when 
these mistakes are corrected the impact is to cut 
the cost of the missile defense drastically. In fact, 
correcting these errors of ours has the effect of 
making the President's idea much more practical 
than we thought it was when we issued our re­
port." Months after the publication of the report, 
Science 84, published by the /{merican Association 
for the Advancement of Science, was still referring 
to the need for "2,400 orbiting laser stations." 

G
- THE work by the Union of Concerned 

Scientists on the question of the satel­
e fleet is the poorest that has appeared in print, 

to my knowledge. The· report prepared for the 
Office of Technology Assessment, which does a 
better job on this particular question, says that 160 
satellites are -needed for our defense. That is 
only about double the accurate result that came 
out of the computer studies at Livermore. 

But the report to the OT A has a different fail­
ing. Because of an error in reasoning-an ex­
tremely inefficient placement of the satellites in 
their orbits-it concludes that if the Soviets were 
to build more missiles in an effort to overwhelm 
our defense, the United States would have to in­
crease the number of its satellites in orbit in direct 
proportion to the increase in the number of Soviet 
missiles.10 

This seems like a technical detail, but it has a 
cosmic impact. It means that if the Soviets build 
twice as many missiles, we have to build twice as 
many satellites. If they build four tirries as many 
missiles, we have to build four times as many 
satellites. Since our satellites are going to be ex­
pensive, that can be a costly trade-off. In fact, it 
could enable the Soviets to overwhelm our defense 
simply by building more missiles. As the New 
Republic said: "They could just roll out more 
SS-J8's" (the SS-18 is the biggest and most powerful 
missile in the Soviet arsenal). 

But some fine work by the theoretical physicists 
at Los Alamos has sh9wn that the report to the 
OT A is seriously in error. The Los Alamos calcu­
lations, which have been confirmed by computa­
tions at Livermore, show that the number of 
satellites needed to counter a Soviet attack does 
not go up in direct proportion to the number of 
Soviet missiles. It turns out instead that the num-

ber of satellites goes up approximately in propor­
tion to the square root of the number of missiles. 

That also seems like a fine point-almost a 
quibble-but consider its significance. The square 
root means that if the Soviets build four times as 
many missiles, we only have to build twice as 
many satellites to match them. Suppose the United 
States built a defensive screen of 100 satellites that 
could shoot down-as a very conservative estimate 
-80 percent, or four-fifths , of the Soviet missiles. 
And suppose the Soviets decided they wanted to 
build enough missiles so that the number of mis­
siles getting through our defensive screen would 
be the same as the number that would have 
reached the United States if we had no defense. 
That is what "overwhelming the defense" means. 
To do that, the Soviets would have to build more 
than 5,000 additional missiles and silos.11 The Los 
Alamos "square-root" rule tells us that • if the 
Soviets went to that trouble and expense, the 
United States could counter those thousands of 
new missiles with only 100 additional satellites. 

With numb[rs like that, the cost trade-offs are 
bound to favdf,\he defense over the offense. If the 
Soviets tried to overwhelm our defense, they would 
be bankrupted before we were. 

The report to the OT A has other defects. 
One is a peculiar passage in which the author ex­
aggerates by a factor of roughly 50 the require­
ments for a terminal defense, i.e., a defense that 
tries to destroy the Soviet warheads toward the 
end of their passage, when they are already over 
the United States. Current planning assumes that 
as the warheads descend, they will be intercepted 
by smart mini-missiles with computer brains and 
radar or infrared "eyes," which maneuver into the 
path of the warhead and destroy it on impact. A 
smart missile of this kind destroyed an oncoming 
enemy warhead at an altitude of 100 miles on 

8 The scientist explained that his panel had forgotten that 
Soviet missile fields are spread out across a 5,000-mile arc in 
the USSR, and had put all the missiles in one spot. This 
made it harder for the satellite lasers to reach all the mis­
siles, and meant more satellites were needed. 

9 The Fallacy of Star Wars, Chapter 5. The explanation 
offered by the UCS for this correction is that its experts 
belatedly realized some satellites are closer to their missile 
quarry than others, and can polish the missile off in a shorter 
time. That means each satellite can kill more missiles, and, 
therefore, fewer satellites are needed to do the whole job. 

10 The report assumed the American satellites would move 
through space in tight bunches, instead of being spread out 
around their orbits. By bunching them together this way, it 
kept the satellites from being used effectively, and overesti­
mated the number of satellites we would have to put up to 
counter an increased Soviet deployment of missiles. The 
theorists at Livermore and Los Alamos assumed the satel• 
lites were spread out evenly in their orbits when they did 
their calculations. I did also, when I took a look at the 
problem. Anyone trying to figure out how to build the best 
defense for the United States at the lowest cost to the tax­
payer would do the same. 

11 The Soviets have 1,400 missile silos and missiles. To get 
five times this number and make up for the losses suffered 
in penetrating our defense, they would have to build another 
5,600 missiles and silos. 



June IO, 1984, in a successful test of the technology 
by the Army. 

The question is: how many smart missiles are 
required? Professionals sizing up the problem have 
concluded that at most 5,000 intercepting missiles 
will be needed. The answer according to the re­
port to the OT A: 280,000 smart missiles. Though 
these smart missiles will not cost as much as air­
craft carriers, they are not exactly throwaways. 
Thus the effect of this calculation, as with the 
studies by the Union of Concerned Scientists on 
the size of our· fleet of laser-equipped satellites, is 
to create the impression that a defense against 
Soviet missiles will be so costly as to be impractical. 

How did the report to the Office of Technology 
Assessment arrive at 280,000 missiles? First, the re­
port assumed that about 1,000 sites in the United 
States-,-missile silos, command posts, and so on­
need to be defended. That is reasonable. 

Second, the report assumed the Soviets might 
choose to concentrate their whole attack on any 
one of these 1,000 sites. This _means that every 
single site would have to have enough intercepting 

_ missiles to counter the Soviet attack, if the entire 
attack were aimed at this one location. 

That is not reasonable. Why would the Soviets 
launch thousands of warheads-their entire nu­
clear arsenai-against one American missile silo? 
This is·known in the trade as a GIGO calculation 
(garbage in, garbage out). The theorist makes an 

absurd assumption, does some impeccable mathe­
matics, and arrives at an absurd answer. 

W HEN theoretical physicists joust over 
ideas, a ·factor of two hardly counts; 

a factor of thr.ee matters a bit; factors of ten begin 
to be important; factors of 100 can win or lose an 
argument; and factors of 1,000 t,~in to be em­
barrassing. In a study of the .practicality of the 
Neutral Particle Beam-that most! promising de­
stroyer of Soviet missiles and warheads-the panel 
of the Union of Concerned Scientists made a mis­
take by a cool factor of 1,600. As in the case of the 
panel's estimate of the size of our satellite fleet, 
the direction of its error was such as to make this 
promising "Star Wars" technology seem hopelessly 
impractical. 

According to the scientists who wrote the UCS 
report, the device-called a linear accelerator­
needed to generate the Neutral Particle Beam 
would weigh 40,000 tons. To be effective, this 
enormous weight would have to be placed in a 
satellite. Of course, the idea of loading 40,000 tons 
onto an orbiting satellite is absurd. By compari­
son, the NASA space station will weigh about 40 
tons. This finding by the Union of Concerned Sci­
entists makes it clear that the plan to use the 
Neutral Particle Beam is ridiculous. 

But the UCS's study panel made a mistake. The 
correct result for the weight of the linear accelera­
tor is 25 tons, and not 40,000 tons. Now, 25 tons 
is quite a practical weight to put into an orbiting 
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satellite. It is, in fact, about the same as the pay­
load carried in a single Hight of the NASA 
shuttle. 1~ 

A UCS spokesman admitted his organization's 
rather large error in congressional testimony some 
months ago.ia But when he made the admission 
he did not say: "We have made a mistake by a 
factor of more than a thousand, and the correct 
weight of the accelerator for this Neutral Particle 
Beam is not 40,000 tons, but closer to 25 tons." He 
said: "\Ve proposed to increase the area of the 
beam and accelerator, noting that would make the 
accelerator unacceptably massive for orbital de­
ployment. Our colleagues have pointed out that 
the area could be increased after the beam leaves 
the small accelerator." 

That was all he said about the mistake in his 
testimony. 

Now, this cryptic remark does not convey to a 
Senator attending the hearing that the scientist 
has just confessed to a mistake which changes a 
40,000-ton satellite into a 25-ton satellite. There 
is nothing in his remark to indicate that the UCS's 
distinguished panel of scientists had reached a 
false conclusion on one of the best "Star Wars" 
defenses because the panel had made a whopping 
error in its calcuiations. 

The report prepared for the OT A also makes a 
mistake on the Neutral Particle Beam, but this 
mistake is only by a factor of fifteen. According to 
the report, the Soviet Union can protect its mis­
siles and warheads from the Neutral Particle Beam 
with a lead shield about one-tenth of an inch 
thick. The shield, the report states, would not 
weigh too much and therefore could be "an at­
tractive countermeasure"•for the Soviets. 

But scientists at Los Alamos have pointed out 
that a layer of lead one-tenth of an inch thick will 
not stop the fast-moving atoms of the Neutral 
Particle Beam; they will go right through it. In 
fact, a table print~d in the OT A report itself 
shows that the lead sl\ield must be 15 times thicker 
-at least 1 ½ _inches thick-to stop these fast­
moving particles. 

A layer of lead as thick as that, wrapped around 
the electronics in the missile and its warheads, 
would weigh many tons-considerably more than 
the total weight of all the warheads on the missile. 
If the Soviets were unwise enough to follow the 
advice offered them in the report to the Office of 
Technology Assessment, their missile would be so 
loaded down with lead that it would be unable to 
get off the ground. 

That would be a great plus for American secur­
ity, and a nice response from our defense scientists 
to the President's call for ways of making the 
Soviet missiles "impotent and_ obsolete." 

12 The shuttle's payload is 33 tons in the orbits currently 
in use. It would be .about 20 tons in the orbits needed for 
the defensive screen against Soviet missiles. 

13 Hearings Before the · Senate Committee on Armed 
Services, April 24, 1984. 
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0 THER suggestions for the Soviets can 
be found in the report by the Union 

of Concerned Scientists. They include shining up 
the Soviet missiles, spinning them, attaching 
"band-aids" and "window shades," as the UCS re­
port calls them, and launching "balloons" as fake 
warheads. I am not an expert in this dark area of 
"countermeasures," but I have talked with the 
experts enough to understand why the profes­
sionals in the defense community regard many of 
these proposals as bordering on inanity. 

Putting a shine on the missile sounds like a good . 
idea, because it reflects a part of the laser beam 
and weakens the beam's effect. However, it would 
be a poor idea for the Soviets in practice. One 
reason is that the Soviets could not count on keep­
ing their missiles shiny; during the launch the 
missile gets dirty, partly because of its own exhaust 
gases, and its luster is quickly dulled. But the 
main reason is that no shine, is perfect; some laser 
energy is bound t~ get throuffh, and will h:at the 
surface. The heatmg tends to dull the shme, so 
more heat gets through, and dulls the shine some 
more, and still more heat gets through ... . and 
very soon the shine is gone. 

Spinning the missile spreads the energy of the 
laser beam over its whole circumference, and is a 
better idea than putting a shine on it. However, 
it only gains the Soviets a factor of pi, or roughly 
three, at most. And it does not gain them any­
thing at all if the laser energy is transmitted in 
sharp pulses that catch the missile in one point of 
its spin, so to speak. The experts say there is no 
problem in building a laser that sends out its 
energy in sharp pulses. 

Now to the other proposals by the scientists on 
the UCS panel. The "band-aid" is a metal skirt 
which slides up and down the outside of the mis­
sile, automatically picking out the spot that is 
receiving the full heat of the laser beam, and pro­
tecting the metal skin underneath. The ''window 
shade" is a flexible, metallized sheet which is 
rolled up and fastened to the outside of the mis­
sile when it is launched, and then unrolled at 
altitudes above fifty miles. It is supposed to pro­
tect the missile against the X-ray laser, which is 
another exotic but promising defense technology. 

The trouble with these suggestions is that they 
do not fit the realities of missile construction very 
well. A missile is a very fragile object, the ratio of 
its weight empty to its weight loaded being 10 or 
15 to I-nearly the same as an eggshell. Any at­
tempt to fasten band-aids and window shades on 
the' outside of the missile, even if their contours 
are smoothed to minimize drag, would put stresses 
on the flimsy structure that would require a major 
renovation of the rocket and a new series of test 
flights. If the Soviets tried to carry out all the sug­
gestions made by the UCS's scientists-putting on 
band-aids and window shades, spinning their mis­
siles and shining them up-their missile program 
would be tied up in knots. That would be another 

_,,. 

fine response from our scientists to the President's 
call for a way of rendering the Soviet weapons 
useless. 

The "balloon" is still another trick to foil our 
defenses. The thought here is that after the boost 
phase is over, and the booster rocket has fallen 
away, the bus that normally pushes out the Soviet 
warheads will instead kick out a large number of 
"balloons"-light, metallized hollow spheres. Some 
balloons will have warheads inside them, and 
some will not. Since the empty balloons weigh 
very little, the Soviets can put out a great many of 
these. Not knowing which among this great multi­
tude of balloons contain warheads, we will waste 
our mid-course defenses on killing every balloon 
in sight, empty or not. 

A friend who works on these matters all the 
time explained to me what was wrong with this 
idea. He said that a modest amount of thought 
reveals that it is possible to tell very easily which 
balloons have warheads, and which do not. All the 
defense has to do is tap one, in effect, by directing 
a sharp pulse pf la_ser light at it, and then observ­
ing how it r~to.ils. An empty balloon will recoil 
more rapidly tl\a.n a loaded one. Once the loaded 
balloons-the 0'nes with the warheads-are picked 
out; we can go after them with our Neutral Par­
ticle Beams, or other warhead-killers. 

This list of proposed countermeasures is not 
complete, but it is representative. The ideas put 
forward by the UCS-the band-aid, the window . 
shade, the shining and spinning rockets, and the 
balloon-remind one of nothing so much as a 
group of bright students from the Bronx High 
School of Science getting together to play a game 
in which they pretend to be Soviet scientists figur­
ing out how to defeat American missile defenses. 
The ideas they come up with are pretty good for 
a group of high-school students, but not good 
enough to stand up to more than a thirty-minute 
scrutiny by the defense professionals who earn 
their living in thinking about these matters. 

Of course, there is no harm in these prop,.,_....i.,_ 
The harm comes in offering shoddy work-super­
ficial analyses, marred by errors of fact, reasoning, 
and simple carelessness-as a sound Scientific study 
bearing on a decision of vital importance to the 
American people. The work seems sound enough 
on casual examination, with its numbers, graphs, 
and theoretical arguments. Certainly the New 
York Times was impressed when it described the 
UCS report as "exhaustive and highly technical." 
It is only when you penetrate more deeply, and 
begin to talk with knowledgeable people who 
have thought long and hard about these prob­
lems, that you realize something is wrong her 

H ow did published work by competent 
scientists come to have so many ma) 

jor errors? A theorist reviewing these reports on 
the feasibility of the President's proposal cannot 
help noticing ·that all the errors and rough spot 
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n the calculationse,push the,,.i:es~n one 
direction-towar;d a igge and m'i:,.xz._:,~ de­
fense, and a negativ • t on the soununess of a 
'Star Wars" defense against Soviet missiles. If the 

calculations had been done without bias, conscious 
or otherwise, you would expect some errors to 
push the result one way, and other errors to push 
it the other way. 

But all the errors and omissions go in one direc­
tion only-toward making the President's plan 
seem impractical, costly, and ineffective. 

This is not to say that the errors were made in 
a deliberate, conscious effort to deceive. I do not 
think that for a moment. What happens is quite 
different, and every theorist will recognize the 
phenomenon. When you finish a calculation, you 

• check your result against your intuitive feeling as 
to what the situation should be. Yoµ ask yourself: 
"Does this result make sense, or not?" If the result 
does not make sense, you know either that you 
have made a great discovery which will propel 
you to Stockholm, or you have made a mistake. 
Usually you assume the latter, and you proceed to 
check your calculations very carefully. But if the 
result seems to be in good agreement with every­
thing you expected about the behavior of the sys­
tem you are investigating, you say to yourself, 
"Well, that looks all right," and you go on to the 
next step. 

Of course, a careful theorist always checks his 

\

calculations anyway, whether the answer seems 
sensible or not. But he is apt to check them just 
a mite less carefully if the results agree with what 
he expected than if they do not. . 

I think this is what must have happened to 
the theorists who wrote the report for the Union 
of Concerned Scientists. Clearly they had a strong 
bias against the President's propo;al from the be­
ginning, because they belieyed -~\pat a defense 
against Soviet missiles would, in tl}eir own words, 
"have a profoundly destabilizing effect on the nu­
clear balance, increasing the risk of nuclear war," 
and that such a defense against missiles "could 
well produce higher numbers of fatalities" than 

~ no defenhse athall. l l . b h l . Id d 
So, w en t e ca cu at10ns y t e pane y1e e 

the result that thousands of laser-equipped satel­
lites would be needed to counter a Soviet attack­
which meant that for this reason alone the whole 
plan was hopelessly impractical-the members of 
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the panel were not surprised. Their technical 
studies had simply confirmed what they already 
knew to be true for other reasons, namely, that 
the President's idea was terrible. . 

Now, I would like to wager that fr the theorists 
studying the matter for the UCS had found that 
only 10 satellites could protect the Unite_d States 
from a massive Soviet attack-if they had gotten a 
result that indicated the President's proposal, was 
simple, effective, and inexpensive to carry out­
then they would have scrutinized their calcula­
tions very, very carefully. 

W HAT is one to make of all this? . • 
When I was a graduate student in 

theoretical physics, we revered some of the men 
who have -lent their names to the report by the 
Union of Concerned Scientists. They are among 
the giants of 20th-century physics-the golden era 
in our profession. Yet these scientists have given 
their endorsement to badly flawed calculations 
that create a misleading impression in the minds 
of Congress and the public on the technical feasi­
bility of a proposal aimed at protecting the United 
States from destruction. 

Lowell Wood, a theorist at Livermore and one 
of the most brilliant of the younger generation of 
defense scientists, made a comment recently to the 
New York Times about what he also saw as a 
contradiction between the research talents of Dr. 
Hans Bethe-the most prominent physicist asso­
ciated with the Union of Concerned Scientists­
and the negative views of that great theorist on the 
technical merits of the proposal to defend the 
United States against Soviet missiles. Dr. Wood 
said: 

Is Hans Bethe a good physicist? Yes, he's one of 
the best alive. Is he a rocket engineer? No. Is 
he a military-systems engineer? No. Is he a gen­
eral? No. Everybody around here respects Hans 
Bethe enormously ·,as a physicist. But weapons 
are my profession\He dabbles as a military­
systems analyst. • 

It seems to me that Dr. Wood has part of the 
answer. I think the remainder of the answer is 
that scientists belong to the human race. As with 
the rest of us, in matters on which they have 
strong feelings, their rational judgments can be 
clouded by their ideological preconceptions. 
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Letters from Readers 

"Star Wars" & the Scientists 
--r----

Robert Jastrow & Critics 

To THE EDITOR OF COMMENTARY: 
I want to commend Robert Jas­

trow for his article, "The War 
Against 'Star Wars'" [December 
1984]. His arguments are painfully 
correct in their direction, and, as a 
result, Mr. Jastrow has been attack­
ed in a very sharp manner. 

His detractors, some of whom are 
publicly well-known, have raised 
and will continue to raise the argu­
ment that Mr. Jastrow, lacking 
clearance, is inadequately inform­
ed. It is important to realize that 
by abstaining from getting clear­
ance, Mr. Jastrow has retained hi( 
freedom of speech. This privilege ii . 
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one o 1s main weapons, one 
which is not available to those oU 
us who have spent years working 
on the problem of defensive weap­
ons before supporting a major pro­
gram for their development. 

It is worth noting that Hans A. 
Bethe, one of the outspoken op­
ponents of the Strategic Defense Ini­
tiative (SDI), conceded during a clas­
sified discussion in February 1983 
that the relevant arguments in phy­
sics supported the Livermore Lab• 
oratory strategic-defense position. 
Shortly thereafter, however, Mr. 
Bethe changed his mind-not be­
cause the scientific issues had 
changed, but on the basis of his 
ideas about proper politics and 
military strategy. Mr. Bethe has 
waited almost two years before 
scheduling another (forthcoming) 
visit to review the Livermore stra­
tegic-defense work, although he has 
felt free to attack it on the basis of 
his outdated knowledge in the in­
terim. 

v - The position taken, by Hans 
A. Bethe, Victor F. Weisskopf, and 
many other "concerned" scientists 
is strongly reminiscent of the hy­
drogen-bomb controversy which 
raged more than three decades ago. 
The argument then was that the 
project was not scientifically fea­
sible, and if it were successful, the 
result would be too terrible to 

\ bear. Furthermore, the argument 
went on, if the United States did 
not attempt the project, probably 
the Soviets would also forbear. 

As it turned out-according to 

Andrei Sakharov's biographical 
statement in Sakharov Speaks 
(Knopf, 1974)-before the hydro­
gen-bomb debate began in the 
United States, the Soviet hydrogen­
bomb project was already under 
way. Only months separated the 
successful tests of a fusion weapon 
by the United States and the Soviet 
Union. Yet the United States had 
the advantage that it had been phy-
sically untouched by World War 
II, while the Soviets had suffered 
terrible damage. 

The consequences of a Soviet 
success on this project coupled 
wi'th American non-participation 
would have speeded up the kind of 
behavior today being demonstrated 
by the Soviets on the basis of their 
military superiority. However, the 
consequences of the Soviets' suc­
cessful development of protective 
defenses and our failure to do so 
are incomparably greater. There is 
much evidence-evidence that in 
comparison with that available in 
the earlier controversy should be 
called overwhelming-that the So-
viets are hard and successfully at 
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work on strategic defense. Preu 
dent Reagan's Strategic Defense rJ.. 
Initiative would be more appropri- y~ 
ately named if it were called the ...,._+-

Strategic Defense Response. Yet 
1
_-\-
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Mr. Weisskopf, present for Presi-
dent Reagan's original speech re- i-i-
questing the cooperation of the : l 
scientific community in this effort, 
appeared to disapprove before the 
President even had time to develo 
his point. \, 

Returning to Mr. Jastrow's ar­
ticle and his purported lack of 
scientific information, I would end 
with a question. Which better rep­
resents the method of scientific in­
quiry: limited, careful arguments 
that include all of the pertinent 
perspectives, or dogged support of 
narrow convictions based on super­
ficial assessments? 
• I appreciate Mr. Jastrow's cour­
age in attempting to bring reason 
and common sense to this vital dis-
cussion. 

EDWARD TELLER 
The Hoover Institution 
Stanford, California 
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To THE EDITOR oF COMMENTARY: 
I read Robert Jastrow's article 

with great interest. It has always 
been a matter of surprise to me 
that some members of the scien­
tific community have been critical 
of the technical soundness of our 
strategic-defense efforts, when it is 
clear from my knowledge of the re­
search program that the technical 
promise is great. Indeed, rapid pro­
gress has already been realized in 
some of the most critical areas. In 
addition, prospects for countering 
future missile defenses or over­
whelming such defenses seem less 
and less likely as we come to un­
derstand better the potential of the 
new defensive technologies. 

]AMES A. ABRAHAMSON 
Lieutenant General, USAF 
Director, Strategic Defense 

Initiative Organization 
Department of Defense 
Washington, D.C. 

To THE EDITOR oF CoMMENTARY: 
"The War Against 'Star Wars' " 

by Robert Jastrow was as excellent· 
an article on this major public­
policy question as it was overdue. 
Those of us constrained by the re­
strictions of government security 
clearance often despair of respond­
ing effectively in public forums to 
critics of the Strategic Defense 
Initiative. Government classifica­
tion rules perversely permit all 
manner of nonsensical "straw men" 
to be put forward and then 
kicked apart by those holding 
clearance and exploiting the pres­
tige of being "in the know," while 
strictly forbidding countervailing . 
arguments containing compelling 
technical material to be aired pub­
licly. Mr. Jastrow's article demon­
strated that a response to SDI 
critics on a more fundamental 
level is not only feasible but can be 
telling, for these critics unblush­
ingly impeach themselves at levels 
of logical consistency recognizable 
by a perceptive undergraduate. 

A notable example of this gam­
bit of kicking apart a straw man 
of one's own manufacture, and 
one with which I happen to be par- . 
ticularly familiar, involves X-ray 
laser technology, which has been 
singled dut by the Union of Con­
cerned Scientists (UCS) as "the 
leading candidate" among pop-up 
defensive systems, and thus has 
been extensively assailed by them 
in public. The straw man in this 
case consists of the assertion that 
X-ray laser platforms having care­
fully chosen limitations, when 

popped up from carefully selected 
sea- or land-basing points in time 
of defensive need, cannot engag·e 
even present-generation ICBM's, 
let alone ICBM's of some future 
era employing hypothetical "fast­
burn" boosters, due to limb-of-the­
earth constraints on X-ray-laser­
beam propagation from the plat~ 
form to the booster targets. 

In fact, it has been explained on 
many occasions, to a variety of gov­
ernment forums all over the coun­
try, why and how reasonably-sited, 
technologically-accessible, popped­
up X-ray lasers can plausibly en­
gage even fast-burn boosters, and 
at cost-exchange ratios which 
strongly favor the defense. Some of 
these occasions have involved face­
to-face discussions with leading stra­
tegic-defense critics, none of whom 

To THE EDITOR OF COMMENTARY: 
Robert Jastrow has done it 

again. He seems to be the greatest 
single asset we have in making a 
strategic-defense system an even­
tual reality .... Ever since I took 
part in a debate on strategic issues 
sponsored by the Union of Con­
cerned Scientists, I have realized 
the irrational fear of ABM systems 
among many intellectuals. People 
who would acquiesce in an actual 
U.S. surrender to the USSR to ob­
viate -the risk of nuclear war, but 
would not be willing to spend tens 
of billions of dollars to banish its 
possibility forever, show where their 
objectives really lie .... 

GEORGE FISHMAN 
University of Illinois 
Champaign, Illinois 

has contested the technical points To THE EDITOR OF COMMENTARY: 
being made. Nonetheless, the pub- Mr. Reagan's proposed Strategic 
lie debate continues to be satu- Defense Initiative raises issues of 
rated w~t~ pessimisti~ asser~ions _by r the utmost gravity. We are aston­
these cnt1cs concernmg this pomt t ish(!d that COMMENTARY would 
which, to put it charitably, are _dis-~" 1ipresent a brief for SDI in the guise 
ingenuous. of an uninformed attack against the 

The stunningly effective support- ,1 report prepared by us under the 
ing ?arrages laid down by symp~- auspices of the Union of Concerned 
thet1~ sectors of the news m~~1a Scientists, The Fallacy of Star Wars 
amplify the efforts of SDI cnt1cs (Vintage, 1984). Robert Jastrow's 
completely out of proportion to "The War Against 'Star Wars'" 
their minuscule numbers, ludi- takes issue with our criticisms of 
crously inflating them int? '\irtu- SDI by pretending that the en­
ally all knowledgeable sc1ent1sts"; tire enterprise stands or falls on a 
even the Wizard of Oz was less precise calculation of how many 
flagrant in his mummery, more laser satellites would be required 
modest in his pretensions. This by the defense. There are some 
hyperinflation is the more remark- honest disagreements among knowl­
able as anti-strategic-defense argu- edgeable experts that are central 
ments have fared uniformly poorly to the SDI debate which we wish 
in technical debate in the classified to bring to your readers' attention, 
surroundings required by govern- but this is not one of them. 
ment regulations. In spite of having 
failed to make their anti-SDI case 
to their well-informed colleagues 
in technical discourse, these critics 
continue to advocate their rejected 
positions to the public in impas­
sioned· terms, immune from the 
criticism of their technical peers. 

Mr. Jastrow has performed a real 
service to the thoughtful public 
by documenting how sloppily . this 
tiny group of scientists compound 
their nostrums, and with what gen­
erous dollops of bias. Focusing on 
this basic point, his article made 
devastatingly clear that these indi­
viduals, capable scientists though 
they may be, do not merit the po­
litical confidence of their fellow 
citizens. 

LOWELL Woon 
Lawrence Livermore National 

Laboratory 
Livermore, California 

IN ms "Star Wars" speech, Mr. 
Reagan proposed to defend the 
population of the United States 
against Soviet nuclear-armed mis­
siles, and thereby to replace de­
terrence as the bedrock of our na­
tional security. As recently as De­
cember 23, 1984, the President and 
his Secretary of Defense restated 
this objective in order to proscribe 
heresies within their administra­
tion: SDI would not be bargained 
away, they asserted, or be devoted 
to the lesser goal of merely defend­
ing American missile silos. 

A ballistic-missile defense (BMD) 
of cities is inconceivable unless the 
great majority of Soviet ICBM's 
could be destroyed while their frag­
ile booster engines are still burning 
brightly. Missiles that survive this 
"boost phase" would pose a much 
more forqiidable threat to any de-
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fense because they would release a 
large number of elusive and far 
less vulnerable warheads immersed 
in a vast swarm of decoys and 
other "penetration aids." The sub­
sequent defensive layers could not, 
it is widely acknowledged, cope 
with such a prodigious "threat 
cloud." The fact that the earth is 
round requires an attack on Soviet 
boosters to be launched from space. 

We examined all credible pro­
posals for boost-phase defense. 
(While infrared and laser homing 
projectiles are promising intercep­
tors for mid-course and terminal 
defense, they are implausible 
boost-phase weapons because of 
their low speed.) Orbiting defenses 
suffer from a fatal flaw: they would 
rely on delicate precision instru­
ments which would be exquisitely 
vulnerable to attack. We share this 
conclusion with Edward Teller, an 
ardent SDI advocate, who has said 
that "lasers in space won't fill the 
bill-they must be deployed in 
great numbers at terrible cost and 
could be destroyed in advance of 
an attack." As we shall see, Mr. 
Jastrow's own argument leads to 
the conclusion that countering new 
Soviet ICBM deployments with or­
biting lasers would be ludicrously 
expensive. 

These pitfalls could be averted 
if the defensive weapons were 
"popped-up" into space on warning 
of attack. But this would pose in­
superable time constraints: the de­
fensive weapon must rise to a height 
of at least 650 miles before the 
enemy booster completes firing, . 
feasible with current slow-burning 
Soviet missiles, but hardly practical 
against a Soviet equivalent of the 
much faster MX. Furthermore, the 
Soviets could readily develop boost­
ers that finish burning too soon for 
any pop-up scheme to work.1 

Claims that the Soviets would find 
it difficult to develop such "fast­
burn" boosters should be laid to 
rest by noting that our SPRINT 
missile, which operated as a BMD 
interceptor in 1974, already demon­
strated this technology. 

In sum, no technical scheme ex­
ists for a comprehensive strategic 
defense free of fundamental con­
ceptual flaws. As former Secretary 
of Defense James Schlesinger has 
said, "In our lifetime and that of 
our children, cities will be protect­
ed by the forbearance of those on 
the other side, or through effective 
deterrence." Nor is there any basis 
for Mr. Jastrow's assertion that the 
reports of the "blue-ribbon panels," 

¥£ It SJ;; .@ tJAiU as sc; wce,1 z + ►,l!!i &• . ..* .. 

appointed at the President's re­
quest, are "as different" from our 
report "as day is from night." The 
technical (Fletcher] panel's sum­
mary emphasizes that "survivability 
of the system components is a cri­
tical issue whose resolution requires 
a combination of technologies and 
tactics that remain to be worked 
out." Major General John C. 
Toomay, the panel's Deputy Chair­
man, has said that the panel tend­
ed to be "pessimistic whether these 
technical objectives could be real­
ized but felt that, on balance, the 
research and engineering was well 
worth doing," and that the differ­
ence between the panel's qualified 
assessment and its recommendation 
is "like the difference between the 
horse you bet on and the sentimen­
tal favorite."2 

Not only is there no technical 
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scheme, there is not even the va­
guest outline for a political sce­
nario that might propel us toward 
a defense-dominated world. That 
political factors are essential was 
recognized in the Fletcher report, 
which stated that the effectiveness 
of the defense would depend not 
only on technology, but also on the 

I 
I The Martin-Marietta Corporation stud­

ied fast-burn boosters for the Fletcher 
panel, and concluded that they would im­
pose a payload-loss of at most 20 percent, 
a consensus confirmed in writing by the 
Deputy Chairman of the panel. Cl~ims to 
the contrary stem from an abandoned 
Pentagon attempt to discredit Ashton 
Carter's Congressional Office of Tech­
nology Assessment report on SDI. This 
misinformation is still being spread (e.g., 
Wall Street Journal editorial, December 
10, 1984). 

z National Journal, July 7, 1984, p. 1,16. 
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degree • to which Soviet offensive 
forces could be constrained. More­
over, the Hoffman panel, which 
considered the strategic implica­
tions of SDI for the President, 
noted that the past behavior of the 
Soviets "suggests that they would 
be more likely to respond with a 
continuing build-up of their long­
range offensive forces." 

Hence our disagreement with 
knowledgeable and candid support­
rs of.SDI is one of risk assessment. 

They are gambling on the Presi­
dent's "sentimental favorite," in 
the hope that unforeseen technical 
dvances might transform the pros­
ects for strategic defense, and are 

not as troubled as we are by the 
risks that the pursuit of SDI would 
entail. Our studies persuaded us 
that all the envisaged BMD schemes 
are ruinously expensive, and cou,ld 
not .protect the United States from 
utter destruction because they 
could be readily overwhelmed or 
outfoxed at much less cost. We 
shall also explain why the very 
attempt to proceed toward a com­
prehensive missile defense will pro-

. voke a massive escalation of the 
competition in · offensive nuclear 
weapons, and increase the likeli­
hood of nuclear war. 

WHY should a thrust toward stra­
tegic defense have any risks beyond 
galloping budget deficits? What is 
the harm in trying? This has been 
answered by the Hoffman panel: 
defenses that could withstand a 
small attack, but would collapse 
under a large onslaught, are highly 
provocative. In the early stages of 
BMD deployment we would have 
just such a defense, as well as vul­
nerable land-based missiles. This 
would have two grave hazards. 
First, the Soviets would fear that 
if the U.S. were to attack preemp­
tively our defense could cope 
with their surviving missiles; they 
would also know that our defense 
could, at most, provide poor pro­
tection of our vulnerable missiles 
against a Soviet first strike. This 
would greatly enhance their incen­
tive to attack preemptively in a 
serious crisis. 

Second, Soviet leaders have as­
serted that they · would avert this 
predicament by enlarging their of­
fensive capabilities. This build-up 
would emphasize submarine-based 
cruise missiles, which underfly 
space defenses and provide little 
warning; ICBM's equipped with 
countermeasures against U.S. de­
fense; and anti-satellite weapons to 

attack our BMD space platforms. True enough, if the offense stays 
Painfully aware of the fragility of frozen while the defense is in­
our embryonic defense, we would stalled. But each superpower's 

'find such Soviet moves highly pro- highest priority is a nuclear arsen­
vocative, and respond in kind. A al that can, with full confidence, 
budding BMD system is therefore penetrate to its opponent's vital 
a catalyst for an acceleration of the targets. Only technologies far more 
offensive arms race, not for reduc- robust and inexpensive than any-

• tions in offensive arms, as many thing now dreamed of could alter 
SDI advocates claim. that priority.4 

SDI is often portrayed as a be- ' Another fashionable rationale is 
nign research program. But_ a pro- that even a modest BMD could 
gram launched from the Oval Of- protect us from accidental launches 
fice, described as a vital element in and from terrorists. But protection 
the nation's future strategic pos- .from accidental launch by the 
ture, and funded at already so lav- ; uperpowers does not require space 
ish a level, is not ~sear.J;.,h weapons. Devices installed on bal­
project. It ,v'rl1noi be so treatectby listic missiles to destroy them on 
the Soviets, no matter what we may receipt of secure, encrypted radio 
say or believe. Modern military messages would suffice. And attack 
systems take many years to develop, by terrorists would hardly come 
so the Soviets will feel compelled via ICBM. Delivery of nuclear ex­
to initiate programs to counter the plosives by plane, ship, or diplo­
still unborn U.S. defense. Hence matic pouch would be far easier. 
SDI is likely to enmesh us in a A nuclear weapon hidden in a bale 
more dangerous offensive confron1 of marijuana would apparently 
tation even if it is eventually aba:q{ fins! ready entry into the U.S. The 
doned before any defenses are de~:, cost of one laser battle station 
ployed. Those who. find this far- , uselessly orbiting would pay for 
fetched have not learned the saga~ legions of secret agents who could 
of MIRV-the multiple-warhead actually grapple with this threat. 
ICBM. We invented MIRV's as a There are those who favor SDI 
BMD countermeasure. When the because they b"elieve it best ex­
Soviets installed a rudimentary ploits the great U.S. advantage in 
ABM system, we forged ahead with high technology. Their position 
MIRV development, and then to seems to be supported by the ap­
deployment after the ABM treaty prehension that Soviet leaders ex­
prevented the Soviets from install- press so vigorously about SDI. Is 
ing a defense that made MIR V's that not enough reason to pursue 
necessary. The Soviets then fol- the program? 
lowed suit. As a result, the incen- We have observed and partici-
tive for a preemptive strike has pated in the nuclear competition ' 
grown because a single warhead since its inception. Thapks to U.S. 
can destroy many MIRVed enemy technological superiority, virtually 
warheads before they are launched. every new technical initative has 
Now there is a consensus that come from the United States: th 
MIRVing was a dangerous mis- fission bomb, the hydrogen bomb 
take; former MIRV advocates such the· intercontinental bomber, sub 
as Henry Kissinger look back fond- marine-launched missiles, high-a 
ly to the days of one warhead per curacy ICBM's, MIR V's, and hig 
missile. accuracy long-range cruise missile . 

We· are also disturbed that the The only significant Soviet initi 
mere prospect of lavish funds is al- tive was the ICBM itself, but ou 
ready giving SDI a life of its own. ICBM's quickly surpassed those of 
With jobs, university research, 
profits, and promotions at stake, 
such an enterprise can quickly 
turn into a juggernaut that cannot 
be stopped even when it is clear 
that its goals are unattainable. 

~

ANY officials now realize that SDI 
olds no promise for population 
efense, and so ersatz rationales 
e coming into vogue. The most 

opular is that a partially effective 
BMD would bolster deterrence be-
cause defenses would compound the 
problem of planning an attack. 3 

3 The diversion of SDI to silo defense 
is the only rationale that makes technical 
(though not necessarily strategic) sense. 
Hard targets, especially expendable silos, 
could be defended. However, we agree 
with the administration's Scowcroft com­
mission that such defenses are not needed 
at this time. In any case, space-based 
weapons are not suited to this purpose. 

4 Indeed, the growth in the offense is 
bound to exceed any attrition that the 
defense is likely to attain. The U.S. 
nuclear threat against Moscow multiplied 
as soon as we learned that the city was 
being surrounded by ABM batteries. 
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the Soviets in both quality and 
• numbers. The net result has been 
( a steady erosion of American secu-

~ 
rity. There is no evidence that 
space weapons will be an excep­
tion. It is true that we have a sig­
nificant edge in all the technologies 
that strategic defense would de­
pend on. But in the nuclear era a 
sophisticated defense can be foiled 
by relatively rudimentary means. 
Which is easier: the construction 
or the disruption of an exquisitely 
shaped mirror 30-feet across which 
must swiftly turn from one target 
to another with very high accuracy? 
Moreover, it is cheap to build dev­
astating weapons that could read­
ily penetrate our exorbitantly ex­
pensive "shield." Unless there is a 
breakthrough in defense as revolu­
tionary as nuclear weapons them­
selves, the strategic offense will 
reign supreme. 

But if so, why are the Soviets so 
opposed to SDI? Because they are 
exceedingly cautious, and have been 
playing catch-up with American 
nuclear technology since 1945. So­
viet military planners are obliged 
to take American pronouncements, 
however implausible, much more 
seriously than American strategists, 
and will respond with an offensive 
build-up and by expanding their 
already significant liMD research 
effort.0 They seem to recognize that 
this will require vast expenditures 
they can ill afford, and that the net 
result will be a decrease in their 
national security. The same would 
be true for us. , 

We should vigorously exploit our 
technological advantage to acquire 
military intelligence about the 
Soviet Union, to strengthen our 
strategic command-and-control sys­
tems, and to reduce our reliance 
on nuclear weapons. The search 
for new BMD techniques must go 
on, but the distinction between re­
search and deployment should not 
be blurred. But in assessing mili­
tary technologies we must recog­
nize that any attempt by either 
superpower to increase the threat 
to the other's survival will soon re­
dound to its own disadvantage. 

WE NOW return to Mr. Jastrow's 
caricature of our case against SDI. 
He would have readers believe that 
the prospects for SDI . can · be de­
cided on the basis of just two num­
bers that we had calculated incor­
rectly in our earliest report, Space­
Based Ballistic Missile Defense 
(Union of Concerned Scientists, 
March 1984); and that our "many 

e,..., e ep_ ":' _ . • . .' . ". 

~ajor errors . . . go in one direc­
tion only-toward making the 
President's plan seem impractical, 
costly, and ineffective." 

What did we set out to do? Since 
there is no plausible concept for 
strategic defense, we sought to fill 
this void. To that end the techni­
cal portions of our report assessed 
separately the interception mecha­
nisms; illustrated the magnitude of 
the defender's task by estimating 
the size of the defensive system re­
quired in the absence of all coun­
termeasures; and examined a large 
variety oi countermeasures. A real­
istic net assessment would integrate 
the last two items, and incorporate 
the likely enhancements of Soviet 
offensive capabilities. Had we car­
ried that through in a hard-nosed 
fashion it would have led to the 
conclusion that the cost and size 
of the defensive system are un­
bounded. Why? Because the largely 
unknown defensive technologies, 
whose ultimate effectiveness is still 
a matter of speculation, would be 
pitted against prodigiously effective 
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weapons and many known counter­
measures invented during twenty­
five years of BMD research. We 
firmly believe that countermeasures 
will carry the day into the foresee­
able future. 

Mr. Jastrow's two make-or-break 
numbers are the size of the laser 
constellation that would hi,Ve to 
be in orbit and the weight of a 
neutral-particle-beam weapon. Re­
garding the satellite number, he 
claims that "the whole 'Star Wars' 
plan rested on this one point." But 
it is at least as important whether 
orbiting lasers . could themselves 

s The Soviets' BMD program seems to 
be quite similar in character to what ours 
was before the "Star Wars" speech. We 
know of no evidence that they are moving 
toward a comprehensive strategic defense 
of Soviet society. As the Fletcher panel 
emphasizes, the most daunting BMD prob­
lems are computer-intensive, an area in 
which the Soviets are exceptionally weak. 
Indeed, they lag in almost all technologies 
critical to space-based BMD, so they 
would be ill-advised to start a contest in 
this arena. 
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withstand attack. As for neutral­
particle-beam weapons, he asserts 
that they are "that most promising 
destroyer of Soviet missiles and 
warheads," but neglects to mention 
that once fast-burn boo·sters are de­
veloped they would be completely 
shielded from such beams by the 
atmosphere-the reason we rele­
gated our discussion of the charac­
teristics of such devices to a tech­
nical appendix.6 

Mr. Jastrow's allegation that our 
work contains "many major er­
rors" is both false and undocu­
mented. \Ve erred twice in our first 
report: in arriving at the number 
of 2,400 satellites and in estimating 
the weight of the particle-beam 
weapon; but these errors had hard­
ly any bearing on our overall assess­
ment of SDI, were corrected in 
public at our first opportunity five 
weeks after the initial report was 
issued, and do not appear in ai;iy 
of our subsequent publications. ~-

The calculation of the number 
of satellites is not simple. For ex­
ample, the "fine work by the theo­
retical physicists at Los Alamos," 
to which Mr. Jastrow alludes,7 
makes just the mistake that we had 
made, even though it appeared 
four months after our report was 
publicly corrected. The claim that 
"the experts had been looking at 
this problem for more than ten 
years, and the accurate results were 
well known" is not correct. 

How many satellites must then 
dance on top of a laser beam? Mr. 
Jastrow implies that the calculation 
that produces the smallest number 
of satellites is the most accurate, a 
clear absurdity. A small satellite 
fleet is much more vunerable than 
a large one. Indeed, there is no 
"right" number of satellites, for it 
depends on a host of unknown per­
formance parameters, the nature of 
the attack, etc. Given the present 
level of ignorance, all such calcula­
tions are based on ad-hoc assump­
tions of varying degrees of implau­
sibility. They are meant to be il­
lustrative, and bear no relation to 
actual designs, since they all ignore 
a host of factors that would greatly 
increase the number of satellites. 
Taking the rather small differences 
in assumed parameters into ac­
count, 1 our corrected estimate of 
300 laser stations is consistent with 
those by Carter, Drell et . al ,8 a fact 
Mr. Jastrow neglected to mention. 

Unfortunately, Mr. Jastrow has 
failed to notice that he is impaled 
on his own sword, blunt instru­
ment though it may be. "Everyone 

acknowledges that these satellites 
are going to be extremely expen­
sive; each one will cost a billon 
dollars or more," he says. Quite so. 

. What would be the cost trade-off 
if the Soviets were to deploy a clus­
ter of 3,000 small three-warhead 
fast-burn ICBM's at a cost of about 
$50 billion?9 Let us accept Mr. Jas­
trow's favorite satellite-number cal­
culation,10 and his cost per satellite. 
We then find that it would cost 
the U.S. $1 trillion to deploy the 
additional space defenses required 
by this new $50 billion threatl 11 

Mr. Jastrow has painted a pic­
ture of the Senate hearing at which 
our errors were rectified that does 
not conform with the hearing rec­
ord.12 He asserts that our statement 
on the particle-beam weapon ended 
with the sentence: "Our colleagues 
have pointed out that the area 
could be increased after the beam 
leaves the small accelerator." Mr. 
Jastrow then charges us with de­
ceiving the Senators because we 
did not say that this correction 
brought with it a great saving ih. 
weight. But that was not all that'' 
happened. The written testimony: 
of our witness, Richard L. Garwin, 
distributed before the hearing to 
the press and the committee, and 
reproduced in the hearing record, 
actually reads: " . . . leaves the 
small accelerator, saving a great 
deal of weight" (emphasis added). 
Before our witness took the floor, 
Donald Kerr, the Director of Los 
Alamos, had said: 

I think the UCS report in many ways 
helps to illustrate the great difficulty 
involved in first de"ising and then 

• developing the technology that might 
be used for strategic defense. They 
have properly focused on the con­
cerns with command and control, 
countermeasures, and vulnerability. 
In some cases I think their analysis 
has either been overly simplified for 
the _purpose of the public document 
that it is, or at least in one case, 
they are totally in error. 

Kerr then described our error con­
cerning satellite numbers, and ex­
plained how we had overestimated 
the weight of the particle-beam 
weapon. He then went on to say: 

So I think on the one hand UCS has 
done a service to the country in 
raising these issues. I would hope 
that a longer-term, more sophisticated 
analysis, albeit one still in the . open 
unclassified literature, might dispel 
some of the inaccuracies that are also 
in it. 

That analysis was already under 
way, and is continuing. It is re­
flected in our October I 984 Scien­
tific American article and in our 
book, The Fallacy of Star Wars. 
When our witness testified, there 
was little point in going over these 
errors yet again.1s 

The allegation that we systemat­
ically tilted the case against "the 
President's plan" is untrue. In fact, 
we granted it every benefit of the 
doubt allowed by the laws of phy­
sics : beams that would be aimed. 
instantly from one booster to the 
next without ever missing; laser 

6 Mr. Jastrow claims that a neutral­
particle-beam weapon would only weigh 
25 tons. That agrees with our estimate 
of the weight of the accelerator alone, 
but ignores the far heavier beam expan­
sion and targeting magnets (see The 
Fallacy of Star Wars, p. 97). 

7 G.H. Canavan, Simple Estimates of 
Satellite Constellation Sizing, Los Alamos 
National Laboratory, August 6, ·1984. A 
detailed solution of the satellite-coverage 
·problem has now been found (Richard 
L. Garwin, to be published) which shows 
that the "square-root . Jaw" of the Los 
Alamos paper, to which Mr. Jastrow as­
cribes such importance, is incorrect under 
all but highly artificial circumstances. . 

8 S.D. Drell, P.J. Farley, and D. Holl­
oway, The Reagan Strategic Defense Ini­
tiative: A Technical, Political, and Arms 
Control Assessment, Stanford University, 
July 1984. 

9 This comes from the projected cost of 
the Midgetman missile, though not in its 
mobile form, and includes the cost of the 
extra warheads, the silo, and ten years of 
maintenance. 

lOC.T. Cunningham, Report No. DDV-
84-0007, Lawrence Livermore National 
Laboratory, August 30, 1984. 

11 This is arrived at from Cunningham's 
number of 120 lasers for 1,400 co-located 
boosters with an engagement time of 150 
seconds. Our 3,000 fast-burn boosters give 
an engagement time of 40 seconds, which 
then gives 120 (3000/1400) (150/40) = 964 
laser satellites. (All agree that the number 
of lasers is proportional to the number of 
co-located boosters, not to their square­
root.) Cunningham assumed a booster 
hardness that is 50 percent of the Fletcher 
panel's baseline figure. Were the latter 
used, the laser constellation would cost $1.9 
trillion. This illustrates the sensitivity to 
assumed parameters. 

12 Department of Defense Authorization 
for Appropriations for FY85, The Strate­
gic Defense Initiative, Senate Committee 
on Armed Services, 98th Congress, Second 
Session, April 24, 1984. 

13 He did, however, read the phrase at 
issue, "saving a great deal of weight." Un­
fortunately the stenotypist missed pre­
cisely one line of written text, and the last 
word, as restored in the record, was mis­
printed as "height." 
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weapons having a lethality far be­
yond that for which not even con­
ceptual designs exist; no redun­
dancy to compensate for attrition 
due to enemy action; no growth in 
the size and capability of the So­
viet ICBM force. No military sys­
tem in history has ever attained 
the level of perfection that we 
granted to "the President's plan." 
(One of . us, Richard L. Garwin, 
even made an original suggestion 
that greatly improves the pros­
spects for the ground-based laser 
scheme.) 

Mr. Jastrow opens his attack on 
our treatment of countermeasures 
by admitting that "I am not an ex­
pert in this dari< area," and then 
reveals that (always anonymous) 
professionals of his acquaintance 
"regard many of [the UCS] pro­
posals as bordering on inanity." 
His rendition of our treatment of 
countermeasures is another carica­
ture. It is he who emphasizes 
"tricks" like spinning the missile 
or "putting a shine on it." We 
focused on techniques that would 
prevent accurate targeting on the 
booster, on measures that would 
greatly increase the power levels 
needed for destruction, and on the 
inherent vulnerability of space­
craft. He would also have readers 
believe that decoy balloons are a 
kind of schoolboy . prank, but in 
reality they have been studied for 
over two decades14 by "defense pro­
fessionals," and -are taken very 
seriously. 

This picture of us as babes in 
the cruel woods of countermeasures · 
does not wash. One of us (Richard 
L. Garwin) recently participated 
in the Discrimination Countermea­
sures Panel of the Army's BMD 
Program Office. We (in particular 
Richard L. Garwin and Kurt Gott­
fried) have had repeated contacts 
with senior members of the Flet­
cher panel. They have given our 
countermeasure suggestions serious 
consideration in those few cases 
where thev had not already been 
studied by· the panel. Since some of 
these men are devoted advocates 
of SDI, and not shy, we wonder 
why these charges of "inanity" have 
not been voiced in public, but have 
been whispered only into Mr. Jas­
trow's ear. 

Mr. Jastrow seems perplexed as 
to how some of .''the giants of 20th­
century physics" could have "lent 
their names" to an effort that is 
"pretty good for high-school stu-· 
dents, but not good enough to 
stand up to more than a thirty-

minute scrutiny by the defense pro­
fessionals." He attempts to resolve 
his paradox by quoting Lowell 
Wood of Livermore: "Is Hans 
Bethe a good physicist? Yes, he's 
one of the best alive. Is he a rocket 
engineer? No. Is he a military-sys­
tems engineer? No. Is he a general? 
No." 

As this quotation is intended to 
discredit all our work on these 
matters, we reluctantly respond. 
Three of us (Hans A. Bethe, Rich­
ard L. Garwin, and Henry W. Ken­
dall) have together had a total of 
over eight decades of extensive ex­
perience with a wide variety of mil­
itary systems, including BMD tech­
nologies and countermeasures, ex­
tending to nuclear-weapons designs 
and effects and missile-and-reentry­
-vehicle development. Another (Carl 
Sagan) has a twenty-five-year con­
tinuing involvement in the devel­
opment of major U.S. space proj­
ects. While none of us is a general 
(in contrast, we presume, to Messrs. 
Jastrow and Wood), a member of 
our study panel, Noel Gayler, is an 
admiral who has served as Com­
mander-in-Chief of all U.S. forces 
in the Pacific, Director of the Na­
tional Security Agency, Assistant 
Chief of Naval Operations for Re­
search and Development, and as 
Deputy Director of the Joint Stra­
tegic Target Planning Staff, which 
is responsible for the operational 
plans for all our strategic-nuclear 

• forces. 
1
' Mr. Jastrow concedes that we did 

~hot engage "in a deliberate, con­
sHous effort to deceive," but sur­
rbises that our "rational judgments 
[were] clouded by ideological pre­
conceptions." What are these "pre­
conceptions"? A defense against 
Soviet missiles, he quotes us as be­
lieving, would " 'have a profoundly 
destabilizing effect on the nuclear 
balance, increasing the risk of nu­
clear war,' " and " 'could well pro­
duce higher numbers of fatalities' 
than no defense at all." But those 
are not ideological preconceptions. 
They are the unhappy conclusions 
to which our analysis has inexor­
ably led. We stand by them. 

HANS A. BETHE 
RICHARD L. GARWIN 

KuRT GoTIFRIED 
HENRY w. KENDALL 

CARL SAGAN 
VICTOR F. WEISSKOPF 

Cornell University 
Ithaca, New York 

Massachusetts Institute of 
Technology 

Cambridge, Massachusetts 

. · · , - :- - .- ... 

LETTERS FROM READERS/11 

To THE EDITOR OF COMMENTARY: 
Robert Jastrow attempts to de­

fend "Star Wars" by criticizing oth­
er analysts rather than by setting 
forth his own analysis. This ap­
proach would be inconclusive even 
if Mr. Jastrow were correct. As it 
happens, Mr. Jastrow's four criti­
cisms of the Congressional Office of . t 
Technology Assessment (OT A) 
Background Paper which I au­
thored are technically in error. His 
essay therefore does not offer a seri­
ous alternative treatment of this 
vital national-security issue. 

Let me take the four points in 
turn. 

Mr. Jastrow's first and main criti­
cism rests on his proposition that 
if the Soviet Union increased its 
arsenal of missiles by a certain fac­
tor to try to overwhelm a U.S. 
laser defense, the U.S. would have 
to increase its constellation of or­
biting lasers by the square root of 
that factor. This is wrong. The 
true dependence is closer to a direct 
proportionality, which the OT A 
report uses. Mr. Jastrow's proposi­
tion would be true if Soviet mis­
siles were distributed uniformly 
over an enormous area and the 
U.S. laser satellites were at the 
same altitude as the missiles. These 
are hardly good approximations to 
the real world, where Soviet mis­
siles are deployed in a band stretch- · 
ing from east to west across the 
Soviet Union and the lasers are in 
space. Careful calculations making 
few simplifying assumptions have 
recently been completed by com­
petent government scientists, notab­
ly at the Lawrence Livermore Lab­
oratory. Mr. Jastrow's most mis­
leading error, of course, is imply­
ing' that constellation size is the 
key to judgments of the plausibility 
of "perfect" defense, whereas in 
fact it is a relatively insignificant 
issue. 

Second, in his footnote 10, Mr. 
Jastrow criticizes a pedagogical de­
vice used in the OT A report, which 
involved deploying satellites in 
clusters. This short-cut has little 
effect on most calculations, · since 
time averages· of the constellation 
coverage enter these calculations. 
This pedagogy was intended to 
avoid confusing the reader, but 
seems to have confused Mr. Jas­
trow, who thinks it is a serious 
"error." 

Third, Mr. Jastrow misunder-

14 See Richard L. Garwin and Hans A. 
Bethe, Scientific Ame,:ican, March 1968. 
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stands the calculation of the num- lonely task of championing the no­
her of terminal interceptors needed tion of perfect defense of the 
for nationwide coverage. One thou- United States, a task that is widely 
sand defensive batteries are needed • agreed to be a poor basis for the 
for nationwide defense because the Strategic Defense Initiative's re­
missile interceptors in each battery search program. To succeed he will 
have limited range, not because need to ask those who are aiding 
"1,000 sites in the United States him to keep him better informed. 
need to be defended," as Mr. Jas- The issue of strategic defense is 
trow supposes. The OT A report not a simple one of "for" and 
makes clear that 280,000 intercep- "against." There are many shades 
tors would be needed only if one in between. The dim prospect for 
aspired to a literally leakproof de- leakproof nuclear defense is a fact 
fense that would prevent all Soviet that will not be dispelled by shoot· 
warheads from detonating on U.S. ing the messenger. Moreover, rec­
territory. The point of the calcula- ognizing that fact does not end, 
tion was to show how absurd that but just begins, a serious discussion 
aspiration is. Mr. Jastrow got the of other missions for missile de­
point, but missed the irony. fense. COMMENTARY would serve 

• Fourth, Mr. Jastrow claims that its readers better by drawing out 
the OT A report said that one-tenth this variety of views rather than by 
of an inch of lead could shield a seeking simplistically to set up op• 
Soviet booster from a neutral par- posing camps. 
tide beam. This is indeed untr~e, AsHTON B. CARTER 
as Mr. Jastrow suggests, but the re- John F. Kennedy 
port does not say any such thing. School of Government ( 
Mr. Jastrow has confused "a few Harvard University •t-
centimeters of lead" on page 49 of Cambridge, Massachusetts • 1; 
the OT A report with "a few grams ,; 
per square centimeter" on page 50. To THE EDITOR OF COMMENTARY: 
The point made on those pages I always look forward to the writ­
was that covering the entire upper- ings of Robert Jastrow, who man­
missile stage rather than just parts ages to be lucid when analyzing 
of it with enough shielding is im- the most complex subjects. All the 
practical, a point with which Mr. more bewildering, then, his para­
Jastrow agrees but thinks the re- graph disposing of decoy balloons. 
port missed. The picture he paints of laser 

Mr. Jastrow is therefore wrong beams sorting out the decoys from 
on every single point. But there is the warheads, after which particle 
an interesting pattern to his errors. or other beams go after the war­
Last July some Defense Depart- heads, somehow does not jibe with 
ment contractors, in an equally my vision of one bullet hitting an­
clumsy attack on the OT A report, other, both traveling at enormous 
made exacty the same spurious speed through the immensity of 
"criticisms"! How did Mr. Jastrow space. How does one "observe" the 
hit upon precisely the same points recoil of a tapped balloon at such 
as these contractors? Obviously he great distances and blazing speeds? 
was simply parroting them, un- Are all the balloons tapped simul­
aware that they were incorrect. taneously, with separate laser 

It is furthermore a matter of beams? Does the device then re­
public record that OTA convened member which ones carry war­
a panel last summer to review these heads, all the while tracking each 
criticisms of its report. The results one? If each of the balloons must 
of this review were conveyed by be intercepted for identification, 
OT A's Director to Congress and why not use the same number of 
to the Department of Defense. beams to attack? If it is possible to 
The panel consisted of Charles intercept them all, is it not then ir­
Townes (Nobel laureate, discoverer relevant which of them carry war­
of the laser, and adviser to Secre- heads? Please, Mr.Jastrow, this sub­
tary of Defense Caspar Weinber- scriber would appreciate a bit 
ger), William Perry (former Under more detail. 
Secretary of Defense for Research A. L. DRUMWRIGHT 
and Engineering), and General Sarasota, Florida 
Glenn Kent (USAF, retired). This 
panel also found no substance w· --'.:fe-."FHE EDITOR OF COMMENTARY: 
precisely those criticisms that now, As an engineer, I would like to 
six months later, Mr. Jastrow "dis- disagree with one aspect of Robert 
covers." Jastrow's defense of the "Star Wars" 

Robert Jastrow has taken up the AB~ concept. 

His technique for making such a 
system sound plausible, and for 
making the possible defensive mea­
sures against it sound absurd, is to 
attribute virtually unlimited in­
genuity to those people who are to 
design tlJ.e missile-destroying sys­
tem, and virtual imbecility to those 
who are to foil it. For example, he 
says that if the Soviets try, among 
other things, to spin their missiles 
and shine them up, "their missile 
program will be tied in knots." 
And what is the fatal flaw in the 
shininess defense? According to Mr. 
Jastrow, simply that "no shine is 
perfect," and, given time, a suffi­
ciently powerful laser could burn 
through it. With a wave of his 
authoritative hand he has implied 
that we can deliver massive amounts 
of focused radiative energy against 
a distant target for as long as neces­
sary, whereas the Soviets will throw 
in the towel at the very prospect of 
mirroring their missiles. ls this the 

• kind of meticulous analysis that 
Mr. Jastrow would substitute for 
the supposedly biased science of the 
Union of Concerned Scientists? In 
reality, there are many pros and 
cons to the idea of a durable, reflec­
tive missile surface. How reflective 
can a surface be made? Can we al­
low it to erode like a heat shield 
while maintaining control of the 
missile? On the other hand, can 
we invent a weapon, by an effort 
which will not tie our military 
economy in knots, which can over­
come with near-100 percent reli­
ability an optimally reflective, ro­
bust missile surface? 

Such questions are real. One need 
not be soft on Communism to con­
template them. Perhaps shininess 
and all other possible defensive mea­
sures could be overcome by some 
attainable, affordable laser tech­
nology. However, it is certainly pos­
sible that -they might not; the idea 
of missile durability does not "bor­
der on inanity." If Mr. Jastrow 
really thinks so, then I suggest that 
his judgment is at least as "clouded 
by ideological preconceptions" as 
he claims that of the UCS scientists 
to be, despite his pose of sweet rea­
sonableness. 

LARRY CLIFFORD 
Bethlehem, Pennsylvania 

To THE EDITOR OF COMMENTARY: 
Robert Jastrow's "The War 

Against 'Star Wars' " was, like all 
his writing, clearly conceived and 
powerfully delivered. I agree com­
pletely with his scientific argu­
ments; they needed to be made. Yet 
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in the end I was alarmed and frus- might well be handled by the de­
trated; Mr. Jastrow has provided fensive system they are currently 
the right answers, but in doing so building. Even if events proved 
he has legitimized some very wrong them wrong, once they acted upon 
questions. obvious calculations, the world 

The most crucial fact in this en- would see a nuclear war. Thus, Mr. 
tire debate is one that has been Jastrow's tacit acceptance of the 
totally ignored: "Star Wars" is not UCS argument that "Star Wars" is 
an American initiative, it is a re- potentially destabilizing legitimizes 
sponse. The Soviet Union has the a very wrong-headed perception of 
initiative. . . . reality-the situation is already 

The data supporting this state- seriously destabilized and the Stra­
ment are easily researched; they tegic Defense Initiative is a mini­
have been available in the popular mum attempt to restabilize it. 
press for at least seven years, and Even the MX missile plays a sig­
important scientific clues have nificant role in the accurate percep­
been available in technical journals tion of "Star Wars." All our cur­
for nearly a decade before that. rent ballistic missiles, both ICBM's 
The · most important article, "So- and SLBM's, are so weight-limited 
viets Push for Beam Weapons," was that they offer no potential for 
published in the May 2, 1977 issue modifications which might make 
of Aviation Week. The intelligence them effective a decade from now. 
data contained in the article sug- Only MX and a projected version of 
gested that the Soviet program was Trident provide sufficient flexibil­
at that point already six to ten ity to incorporate a response to 
years old and was very broad and whatever emerges from the mas­
deep. Jane's Defense Weekly, this sive Soviet beam-weapon program. 
year, reported that the Soviets are Midgetman, against any potential 
clearly ahead despite the very Soviet defense system, is an anach­
broad industrial base America can ronistic joke. 
draw·from. One more point-no matter how 

The ramifications of this simple permeable or vulnerable the space 
fact are enormous. For instance, battle stations envisaged in the 
Mr. Jastrow excuses the Union of . Strategic Defense Initiative might 
Concerned Scientists on the grounds he, in launching a first strike the 
that "their rational judgments can Soviets would have to deal with 
be clouded by their ideological pre- them first. Such action eliminates 
conceptions." Yet most of these all possibility of surprise. Indeed, 
scientists, led by Harold Brown, were i.t eliminates even the very idea of 
deeply involved in the effort to dis- - a first · strike, since action against 
count all the evidence of the Soviet ~merican satellites would fully 
program throughout the 70's. In- • j-Qhify a launch-on-warning stance 
terestingly, this brought them in di- . f6r American strategic forces, as 
rect conflict with Air Force intelli- well as immediate counter-strikes 
gence and the data gathered by against Soviet satellites and any 
reconnaissance satellites, the very battle stations. The corollary of 
sources these same scientists claimed this time-sequencing is that, while 
could be relied upon for verifica- launching a thousand complex mis­
tion of SALT provisions, negating siles within thirty minutes is a very 
the ' need for on-site inspections. difficult technical feat, launching 
No, these scientists are not inno- sufficient numbers to overwhelm a 
cents, they are quite familiar with "Star Wars" defense within the 
Soviet efforts in this field. . . . time-frame necessary to achieve an 

But the more important issue is effective first strike is likely to 
the way such weapons tie in with remain impossible for quite a 
the evolving strategic picture. The while ... 
Soviets already possess a first-strike THOMAS J. RATH 
capability, an existing ABM sys- Altadena, California 
tern which violates the ABM treaty 
and forms the basis for a multilay­
ered ballistic-missile-defense sys­
tem, and an extensive civil-defense 
program. v\Tere they to succeed in 
being first to emplace even an aus­
tere version of "Star Wars," the 
temptation to launch a first strike 
would very likely be irresistible. 
Whatever would be left of the lT.S. 
strategic forces after a first strike 
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To THE EDITOR oF CoMMENTARY: 
Robert Jastrow's dismissal of the 

Union of Concerned Scientists' 
proposals for countermeasures to 
the "Star ·wars" defensive system 
leaves me more than a bit confused 
about how thoroughly the author 
and the unnamed "experts" to 
whom he so often refers under­
stand the criticisms they rebut. 
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Mr. Jastrow seems to refute the 
charge that cheap "balloon" decoys 
could degrade the performance of 
a defensive system by conceding 
the validity of the point. Decoys 
are intended to force a defensive 
system to waste precious time and 
energy by engaging both decoys 
and balloon-enclosed warheads. Mr. 
Jastrow's announcement that "a 
sharp pulse of laser light" will 
cause decoy balloons to reveal 
their identity by their rate of re­
coil comes as no revelation to this 
inquisitive citizen, as I have never 
heard a "Star Wars" critic argue to 
the contrary. 

Mr. Jastrow seems also not to 
have thought through his remarks 
on the utility of spinning and shin­
ing ICBM boosters as a means of 
complicating the job of defensive­
beam weapons. Hans A. :Uethe, 
Richard L. Garwin, and others 
have proposed the use of a sl:rip­
pable outer coating on missile 
boosters to reduce the dulling ef­
fect that launch would have on a 
booster shined to reflect laser light. 
The coating would shed once the 
missile moved above the atmo­
sphere and within the range of 
laser weapons. 

As for Mr. Jastrow's observation 
that a laser firing in pulses would 
be able to concentrate its energy 
on a single point on a spinning 
missile, I must say that a lot of 
confidence is placed in the laser 
weapon's ability to track and de­
termine the rate of spin of a fast­
moving object at long range. A 
simple countermeasure to a tactic 
such as Mr. Jastrow describes 
would be to vary the rate of spin 
of the missile once incident laser 
light is detected. 

Specific counter-rebuttals aside, 
several of the tendencies apparent 
in the article were disturbing to 
me. Mr. Jastrow's trust in the proc­
lamations of his communicants in 
the defense community, whose 
"ideological preconceptions," while 
unexamined, must certainly be as 
clouding of judgment as those of 
the UCS scientists, and his repre­
sentation ... that only professional 
military-systems analysts can assess 
compf.tently tl)e merits of the "Star 
Wars ' proposal, lead me to suspect 
that Mr. Jastrow never undertook 
a dispassionate analysis but sought 
instead opinions that reinforced 
his original enthusiasm for the pro­
posal. 

I must note, also, that there is 
no unanimity of opinion on "Star 
Wars" within the traditionally pro-

defense community. Richard D. 
DeLauer, Under Secretary of De­
fense for Research and Engineer­
ing, testified before the House 
Armed Services Committee that 
"any defensive system can be over­
come with proliferation and de­
coys, decoys, decoys, decoys." Ed­
ward Teller has criticized defensive 
proposals that depend on satellite­
based systems because such systems 
are "costly to put up and cheap to 
shoot down." ... 

The most bothersome of Mr. 
Jastrow's prejudices is his refusal to 
see criticisms of "Star Wars" for 
what they are, that is, attempts to 
inform the public of the vulner­
abilities of a system only the puta­
tive virtues of which have been pre­
sented publicly by the Reagan ad­
ministration. Mr. Jastrow does not 
detail the "promising new develop­
ments" that might defend compo­
nents of a defensive system from 
space- or ground-based attack. / I, 
and I am sure others, would apP,re- • 
ciate any information on progress 
toward remedying the problem of 
satellite vulnerability. . . . _ ·• 

Eow ARD F. HENNESSEY 
Wethersfield, Connecticut 

To THE EDITOR OF COMMENTARY: 
Robert Jastrow states that "90 

satellites-and perhaps somewhat 
fewer-are needed to counter a So­
viet attack." His argument, how- . 
ever, contains one profound flaw. 
He deals solely with the defensive 
systems needed to neutralize a mas­
sive attack of Soviet land-based mis­
siles. The actual attack scenario 
would almost certainly include 
substantial numbers of submarine­
launched missiles as well as cruise 
missiles that can be fired from a 
variety of platforms, both moving 
and stationary. This consideration 
would exponentially magnify the 
task of the defense. Indeed, even if 
the oceans were rendered "transpar­
ent" by evolving technology, the 
cruise missile, relatively inexpen­
sive and readily camouflaged, might 
easily overwhelm any combination 
of defensive systems. 

Other considerations abound, 
such as the destabilizing nature of 
any truly effective defensive system 
and the obvious inference that its 
deployment might trigger the very 
suicidal confrontation that all na­
tions seek to avoid. 

I would also assume that any de­
fensive system resulting in the phys­
ical destruction of thousands of 
warheads would result in a literal 
rain of radioactive bomb compo-

nents into the atmosphere and 
thence to the surface of the earth. 
I wonder if Mr. Jastrow's celluloid 
computer has taken this into ac­
count. 

DAVID R. PERLES, M.D. 
Chief Radiologist 
Woodruff Community Hospital 
Long Beach, California 

To THE EDITOR OF COMMENTARY: 
Even if a satellite-type ABM sys­

tem could be made 100-percent ef­
fective against ICBM's, the U.S. 
would still be vulnerable to sub­
marine-launched ballistic missiles, 
or cruise-type missiles launched 
from bombers. 

Moreover, the deployment of the 
"Star Wars" system, intended only 
for defense, could lead to a far 
more precarious situation than we 
are in today. 

If it were possible to place a 
working satellite system· above the 
Soviet Union, our weapons-control­
lers would be tempted to arm those 
satellites with nuclear warheads; 
overwhelmingly tempted. The So­
viets would certainly react, not 
necessarily by trying to disrupt or 
destroy our "Star Wars" system, but 
by deploying one of ·their own, al­
beit with inferior safety controls. 

If such systems are deployed, they 
will dangerously diminish the re­
sponse time to suspected attack. In­
stead of fifteen to thirty minutes, 
the President or Premier will have 
about sixty seconds to respond to 
signs of an adversary's nuclear 
strike. Hence; both the U.S. and 
Soviet Union would almost certain­
ly revert to a "launch-on-warning" 
system, computer-controlled and 
unalterable by human judgment. 

Worse yet, the Soviets, knowing 
the inferiority of their own radar 
and signaling equipment, might 

- place their whole nuclear network 
on a state of constant alert-in 
which the "red button" does not 
initiate but merely restrains the 
launching of their nuclear missiles. 
Hence, if that trigger were de­
stroyed, a Soviet nuclear attack 
would automatically follow. 

ALLEN FINECOLD 
Amarillo, Texas 

To THE EDITOR OF COMMENTARY: 
Robert Jastrow exposes and dra­

matically debunks some of the er­
rors committed by the enemies of 
the Strategic Defense Initiative, or 
"Star Wars" proposal, in their 
blind attempt to kill this program. 
However, in addition to claiming 
erroneously that the hardware re-
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quired to implement SDI would 
be virtually impossible to develop, 
opponents also offer flawed argu­
ments that it would violate the 
ABM treaty and would stimulate a 
new defensive arms race. 

One way SDI opponents bias their 
discussions against the feasibility of 
the hardware is to confine their at­
tention to a perfectly leakproof 
defense . . ., even though the cost 
and technical risk of a partially ef­
fective nuclear-missile-defense sys­
tem would be far less than the 
cost of a leakproof defense. Also, a 
leaky nuclear-missile defense would 
strengthen deterrence significantly 
by drastically reducing Soviet con­
fidence in their ability to launch 
a successful first-strike nuclear at­
tack .... 

In an apparent attempt to fright­
en the public, opponents also de­
clare that SDI violates the terms of 
the ABM treaty. But SDI is a re- . 
search program of the kind that is 
not prohibited by the ABM treaty; 
it contains no development, test­
ing, or deployment activities. If, in 
the future, the U.S. determines that 
it would be in the national inter­
est to go beyond the research stage, 
then a new kind of activity not in 
the current SDI program would 
have to be initiated, and the U.S. 
would have to determine whether 
the new activity would violate 
treaty limits. 

This attempt on the part of 
those who oppose SDI to mislead 
the public blurs the distinction 
between the administration's SDf 
program, which is well within 
treaty limits, and some hypotheti­
cal program, which has neither 
been proposed nor planned, and 
which may or may not confront 
the treaty limits. 

Arguments that SDI would trig­
ger a new defensive arms race are 
contrary to the facts because the 
Soviets have been racing in this di­
rection since well before the sign­
ing of the ABM treaty in 1972. 
During the past dozen years, they 
have developed a new, transport­
able, phased-array ABM radar and 
a new interceptor missile, both of 
which could be deployed rapidly 
should the Soviets choose to do so. 
(The U.S. has no equivalent de­
ployable capability.) They have al­
so upgraded the Moscow ABM de­
fense system (the U.S. has no de­
fense system), have deployed addi­
tional phased-array radars on their 
periphery for ABM target-acquisi­
tion support, and are now develop­
ing an advanced anti-tactical:mis-

sile-defense system that definitely 
has value for strategic-missile de­
fense. 

The attack against SDI seems to 
assume that all of the initiative in 
strategic defense lies with the U.S. 
It ignores the chilling and fairly 
obvious possibility that the Soviets 
will find it advantageous to accel­
erate their own strategic-defense 
programs or even break out of the 
ABM treaty. The political costs to • 
the West of a substantial Soviet 
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lead or break-out in defense would 
be great. 

SDI should be pursued to give 
us a chance to strengthen the secu­
rity of the U.S. and the rest of the 
world by making nuclear-ballistic 
missiles less useful as instruments 
of politics and war. . , 

MARVIN KING 
New York City 

To THE EDITOR OF COMMENTARY: 
Robert Jastrow faults the Union 
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of Concerned Scientists for some 
unfortunately flawed calculations 
concerning the size and weight of 
satellites required to set up a· 
"Star Wars" defense against Soviet 
ICBM's and the numbers of such 
satellites that would be needed. 
But the case against a "Star Wars" 
defense is far more substantial and 
is based upon serious technical 
matters. The numbers and dimen­
sions of "Star Wars" satellites are 
significant only if the X-ray lasers, 
optical lasers, and particle beams 
will actually function. The UCS's 
The Fallacy of Star Wars raises 
many doubts about these weapons, 
doubts which Mr. Jastrow ignores 
in his article . . .. 

The use of X-ray lasers powered 
by nuclear explosions and launched 
at the time of a Soviet attack would 
require building a new fleet of.sub­
marines to launch the "pop~µp" 
X-ray laser weapons, since we h'ave 
no satisfactory land bases close 
enough to Soviet silos to enable us 
to intercept Soviet ICBM's in the 
short time which will be available. 
We would also have to build at­
tack submarines and surface vessels 
to protect the X-ray laser sub­
marines. The X-rays of this type of 
laser are unable ·to penetrate the 
atmosphere, . . . and the Soviets 
could easily shorten the boost 
phase of their ICBM's to end be­
fore the missiles have left the atmo­
sphere. The Union of Concerned 
Scientists has concluded that "the 
X-ray laser is not a viable BMD 
weapon." ... 

In addition, ... the concept of 
using the weapons as "pop-up in­
terceptions" is not feasible . The 
Soviets have located their silos in 
the area of the Trans-Siberian rail­
way at about 55 degrees latitude. 
The area closest to these silos that 
American forces can reasonably use 
is the Arabian Sea to the south of 
Pakistan, about 23 degrees latitude. 
The X-ray lasers would have to be 
launched to a point where they 
can fire at the Soviet ICBM's while 
they are out of the atmosphere and 
still boosting. Assuming an inter­
ception altitude of 110 kilometers, 
the distance from a submarine to 
a satjsfactory . interception firing 
point for an X-ray laser would 
have to be at least 1,200 kilometers. 

Assuming far more powerful 
propellants than those currently 
in use, the minimum flight time of 
an X-ray laser from launch sub· 
marine to interception-firing point 
would be 120 seconds. To these 
120 seconds we have to add the 

time involved in the decision to 
launch the X-ray lasers: the process­
ing and verification of satellite 
warnings that ICBM's are being 
launched; the acquisition, process­
ing, and transmssion of targeting 
information; and the firing of the 
X-ray lasers from the submarines. 
According to John Steinbruner, in 
the January 1984 issue of Scientific 
American, 120 seconds would be 
needed merely to process and 
verify the data from the early­
warning satellites. Regardless of 
how long this takes, the 120-second 
flight time of the X-ray lasers is far 
short of the 50-second booster time 
the Soviets would be able to 
achieve for their ICBM's. 

Submarines are also crippled by 
their inability to fire all their X-ray 
lasers in a single salvo. The first 
launch would give away the sub­
marine's position and invite a So­
viet attack. 

The interception of Sovjet 
ICBM's during their boost ph~se . 
is the most important considefF 
tion of the "Star Wars" defense. 
The large ICBM's are easier to 16-
cate and track than relatively small 
warheads after they have been 
released from the final stage of 
ICBM's. The Reagan administra­
tion's own Defense Technologies 
Study Team, headed by James C. 
Fletcher, agreed that a "Star Wars" 
defense is impossible unless the 
great majority of Soviet ICBM's 
were intercepted during the boost­
phase of their flight. X-ray lasers 
are clearly not feasible for boost­
phase interception. The much­
touted particle-beam weapons fired 
from orbiting satellites are also not 
feasible because of the effect of the 
atmosphere and the magnetic field 
of the earth upon particle beams. 
The particles from neutral~particle­
beam weapons would, if fired into 
the atmosphere, encounter air 
molecules in the upper atmosphere 
and disintegrate into charged par­
ticles which would be pulled by 
the earth's magnetic field, result­
ing in a steady increasing of the 
width and consequent decreasing 
of the intensity of the particle 
beam .... 

Optical lasers, which emit light 
in the infrared (chemical lasers), 
ultraviolet (excimer lasers) , and 
visible (free-electron lasers) por­
tions of the spectrum, may also be 
unsuitable for interception of So­
viet ICBM's during their boost 
phase. The wave nature of light 
means that the edges of the beams 
will tend, to spread out increasing-

ly over increasing distance. This 
means that the size of a spot upon 
which a laser can be focused in­
creases in proportion to the dis­
tance from the target. Since the 
energy carried by a laser beam 
spreads over distance, the effective­
ness of a laser weapon decreases 
over distance in proportion to the 
square of the distance. The energy 
needed for optical lasers suggests 
they could be functional only in 
low orbits where they would be 
vulnerable to attack from Soviet 
anti-satellite weapons of various 
sorts. Clouds of fine abrasives, for 
example, could be used to damage 
the laser mirrors. Clouds of light­
absorbing substances could be used 
to limit the efficiency of the mir­
rors. Battle stations in space are 
much more vulnerable than boost­
phase ICBM's to a wide variety of 
rather crude attacks. 

The "Star Wars" defense would 
have to have battle-management 
systems that would deal with hun­
dreds of thousands of objects. For 
this we would need computers able 
to carry out at least hundreds of. 
millions and probably billions of 
authentic operations each second. 
Even if huge strides in computer 
technology were to produce hard­
ware able to perform such gigantic 
numbers of operations per second, 
other problems connected with the 
implementation of a "'Star Wars" 
defense would probably never be 
resolved. 

One very serious problem is that 
of designing and developing the 
programs (software) needed to di­
rect the defense computers. Experi­
ence with the software involved in 
other defense systems as well as 
non-defense software indicates it 
will be extremely difficult-if not 
impossible-to create software 
capable of functioning properly in 
a nuclear attack .... 

We could never be reasonably 
confident that a "Star Wars" de­
fense with all its complex facets 
would function harmoniously and 
effectively during a strategic-nu­
clear attack. The "Star Wars" de­
fense would be a gigantic, intricate 
assemblage, novel in conception, 
involving the farthest limits of ad­
vanced technology, and required to 
meet an extremely high perfor­
mance standard, even though it 
could never be adequately tested. 

Complex designs generate com­
plex problems. All large computer 
programs contain flaws or bugs 
which decrease over use but which 
may never be entirely eliminated. 
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. . . But no amount of simulated 
battle situations could satisfactorily 
examine the actual response of a 
complex "Star Wars" defense sys­
tem to an actual nuclear attack. 
This is so not only because of flaws 
or bugs in software . . . but also 
because the precise nature of a nu­
clear attack, along with the enemy's 
countermeasures, can never be 
known in advance .... 

JOSEPH FORBES 
Pittsburgh, Pennsylvania 

ROBERT JASTROW writes: 
Edward Teller's letter makes an 

apt comparison between the con­
troversy over the feasibility of "Star 
Wars" and the H-bomb controversy 
of the early I 950's. Confident in the 
superiority of American scientists, 
we were certain at that time that the 
decision to build the weapon rested 
solely with us. But we now know 
that the Soviets were in fact hard 
at work on their version of the H­
bomb as we argued over whether it 
should be built at all. 

Today, as we again debate the 
wisdom of research on another 
weapons system-this time, a sys­
tem that destroys weapons rather 
than people-we assume that the 
decision will be made in this coun­
try, whereas _ in fact the Soviet 
Union is already hard at work on 
its own "Star Wars" program, and 
has been for many years. In the 
twelve years since the USSR signed 
the ABM treaty, the Soviet Union 
has, according to Secretary of De­
fense Weinberger, spent more op 
strategic defense than it has on its ' 
arsenal for strategic offense. Ele­
ments of the Soviet missile-defense 
effort that violate the ABM treaty 
in particularly conspicuous ways 
were publicized last October in a 
report to the President by the Gen­
eral Advisory Committee on Arms 
Control and Disarmament. Because 
of this massive Soviet strategic-de­
fense effort, Mr. Teller rightly con­
cludes, our government's missile-de­
fense program, officially known as 
the Strategic Defense Initiative, 
could better be called the Strategic 
Defense Response. 

Soviet emphasis on a defense 
against missiles, and the total So­
viet rejection of Mutual Assured 
Destruction (MAD), go back at 
least two decades. Andrei Gromyko 
called for the deployment of a mis­
sile defense by the superpowers in 
a speech to the UN in 1962, in 
which he strongly criticized the 
doctrine of Mutual Assured De­
struction. Gromyko said the "bal-

ance of fear," as he called it, kept 
the world in a "a permanent state 
of feverish tension." He compared 
MAD to a duel in which the super­
powers "raise their pistols, aim at 
each other's foreheads, and wait for 
the other to shoot." 

]AMES A. ABRAHAMSoN's letter un­
derscores the fact that attacks on 
his program by a few academic 
scientists are entirely at variance 
with the rapid technical progress 
being made by thousands of scien­
tists and engineers who work full 
time on the "Star Wars" project. 
Even without access to classified 
information, a diligent reader of 
aerospace trade journals can gain 
tantalizing hints of extraordinary 
developments taking place in the 
basic technologies of missile de­
fense. 

It is also reassuring to have Gen­
eral Abrahamson, who is in a bet­
ter position to know than anyone 
else, agree that various Soviet 
countermeasures to our defense­
highly touted by the Union of Con­
cerned Scientists and discussed in 
my article-are not holding up 
well under the scrutiny of the de­
fense professionals. The Soviets 
have confirmed General Abraham­
son's evaluation of their counter­
measures. If they thought the pro­
posais put forward by the Union 
of Concerned Scientists were truly 
effective and inexpensive, they 
would not be trying so desperately 
t,o stop our "Star Wars" re.search. 
.rr,.p.ey woul~ enco_urage us. mstead 
t<j go on with this expensive pro­
gram that could be so cheaply 
countered by them. But they are 
fighting tooth and nail to kill the 
"Star Wars" project. Clearly, they 
disagree with the Union of Con­
cerned Scientists and believe that it 
will cost them a great deal of 
money and trouble to counter our 
defense, if that can be done at all. 

LOWELL Woon of the Lawrence 
Livermore Laboratory stresses a 
very significant point which has 
been made a number of times in 
my hearing by scientists working 
on defense matters. The univer­
sity scientists who put forward 
the egregiously flawed arguments 
against missile defense have been 
repeatedly and firmly corrected by 
their colleagues in classified tech­
nical discussions that are not open 
to the public. But, as Mr. Wood 
notes with exasperation, after fail­
ing to make their case to their tech­
nical peers, they continue to pre-
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sent the same rejected arguments 
over and over again to the press 
and public. 

One of the prime examples is 
the so-called "pop-up X-ray laser," 
which requires much additional re­
search and development but holds 
the promise of being a devastating­
ly effective destroyer of missi}es. In 
the report by the Union of Con­
cerned Scientists and in the recent­
ly published UCS book, The Fal­
lacy of Star Wars, the pop-up X­
ray laser is dismissed as a useless 
device, readily countered by Soviet 
fast-burn boosters-that is, by mis­
siles that accelerate very quickly 
and burn out at an altitude of 50 
miles or less. One UCS criticism 
relates to the fact that a fast-burn 
booster may burn out in the atmo­
sphere at depths to which X-rays 
cannot penetrate. But this criticism 
turns out to be invalid when classi­
fied information relating to the 
intensity of the X-ray laser beam is 
taken into account. 

The classified information, Mr. 
Wood notes, has been presented in 
face-to-face discussions with the 
critics, who have not contested the 
technical points being made. Yet 
the critics continue to make their 
pessimistic comments in public 
where they cannot be countered 
by the classified facts. 

This behavior seems to me and 
many of my colleagues to be less 
than responsible. 

I SHARE with George Fishman his 
puzzlement over the fears of a 
space-based missile defense ex­
pressed by many academics. These 
£ea.rs seem indeed to be "irration­
al,'\ as Mr. Fishman says, because 
the space-based weapons proposed 
for the "Star Wars" defense are not 
weapons of mass destruction, and 
cannot blow up a city or incinerate 
millions of civilians. The weapons 
that can do that are on the ground, 
in silos and submarines. "Star 
Wars" space weapons do not kill 
people; they destroy the weapons 
that kill people. 

THE letter by Hans A. Bethe, 
Richard L. Garwin, Carl Sagan, 
et al. deals in its first section 
mainly with the strategic and 
political dimensions of missile 
defense. I should like to pass 
beyond these to the • technical 
issues which were the principal 

• thrust of my article, and take up 
those in order. 

First, Mr. Bethe and his col­
leagues say that fast-burn boosters 
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protect the Soviets from our neu­
tral particle beams, because the 
neutral particle beam does no.t • 
penetrate the atmosphere. The 
thought here is that the booster 
will reach full speed in 50 seconds 
and burn out at an altitude too 
low to be reached by the beam. 
But, as my article noted, the neu­
tral particle beam is just as effec­
tive against the bus carrying the 
warheads after the booster has 
burned out, as it is against the 
booster itself. If the beam catches 
the bus early on, while most of its 
warheads are still on board, the re­
sults are just as good for our de­
fense as destroying the booster 
would have been. 

If the Soviets try to escape the 
neutral particle beam by pushing 
their warheads off the bus whiJe it 
is still within the atmosphere,':air 
drag will seriously degrade the 'ac­
curacy of the warheads, with disas­
trous consequences for Soviet hopes 
of taking out our retaliatory forces. 
That problem might be overcome 
by . putting every warhead on its 
own mini-bus, with separate guid­
ance and steering rockets. But if 
the Soviets do that, the extra 
weight required will substantially 
diminish the total number of war­
heads carried on the missile, prob­
ably by a factor of 2 to 5. And 
when the warheads are released, 
they are still vulnerable to the neu­
tral particle beam during the long 
mid-course phase of their flight, 
which lasts many minutes. So, if 
the Soviets go to the enormous ex­
pense and trouble of replacing all 
their missiles with 50-second boost­
ers-and, as George Keyworth, the 
President's Science Adviser, has 
noted, that means wiping out a fif­
teen-year investment in their mis­
sile force-it will avail them noth­
ing. 

In fact, the consensus among the 
experts is that the fast-burn boost­
er, so highly regarded by the UCS 
and by Ashton B. Carter in his re­
port to the OT A, is not a useful 
ploy for the Soviets. This has been 
pointed out to Mr. Garwin and 
other critics in classified discus­
sions, but they continue to present 
their discredited arguments to the 
public "immune from the criticism 
of their technical peers," as Mr. 
Wood has said. 

Not only are fast-burn boosters 
ineffective against several defenses 
being designed in General Abra­
hamson's program, but there is 
even some doubt among missile ex­
perts as to whether such a thing as 

a 50-second booster can ever be 
built on a mass-production basis 
and perform reliably. A rocket that 
accelerates from a standing start to 
roughly 15,000 miles an hour in 
less than a minute presents hor­
rendous technical problems to the 
missile designer. Fast-burn rockets 
tend to explode and are not reli­
able; they get very hot because they 
move through the atmosphere so 
rapidly; and their structure must 
be stiffened to protect them against 
the battering forces created by their 
own acceleration. This last point 
imposes a heavy penalty on the 
Soviets, because the added weight 
must be compensated by the loss of 
a quarter to a third of the missile's 
payload. 

Mr. Bethe and his colleagues cite 
a report submitted to the Fletcher 
panel that suggests 50-second boost­
ers are feasible, but fail to mention 
that after examining all the evi­
dence available to it, the Fletcl:/er 
panel concluded that. the Sov~t~ • 
could not hope to deploy a missile 
of this kind before the 21st century. 
In the lightof these circumstances, 
many people in the defense com­
munity find it impossible to under­
stand why Mr. Bethe and the UCS 
put so much emphasis on the fast-. 
burn booster as the Soviet response 
to our defense. 

TURNING to the question of the 
number of satellites needed for our 
defense, · Mr. Bethe and his col­
leagues dispute my statement that 
the experts have been looking at 
this question for more than ten 
years. My remark was taken from 
an unclassified report dated May 9, 
1984 by 0. Judd of Los .Alamos. I 
spoke with Mr. Judd recently and 
he confirmed the accuracy of the 
statement. 

On this same matter, according 
to · the Bethe letter, I imply that 
the calculation that produces the 
smallest number of satellites is the 
most accurate, which is a "clear 
absurdity." Not at all. I only note 
that the UCS calculations went 
from 2,400 satellites down to 800, 
then to 300, and, in the most recent 
report on the matter by Mr. Gar­
win, to 162 satellites. This sequence 
of numbers, which started out at 
2,400 satellites, seems to be con­
verging to a result in the neighbor­
hood of JOO satellites, which is 
where the professionals pegged 
their results all the while. 

Anyone can draw his own conclu­
sions from these facts. My impres­
sion is that the UCS theorists first 

did a hasty piece of work and then, 
under criticism, did more ex­
tended calculations, until finally 
Mr. Garwin did a careful analysis. 
Throughout this , long learning 
process, their numbers came down 
steadily, until leveling off in the 
neighborhood of the right answer. 

Hans A. Bethe and his colleagues 
allege that there is no right answer 
because the answer depends on 
many factors, some of them un­
known. But there is a "right" an­
swer to the specific theoretical prob­
lem which they addressed. For that 
particular problem they presented 
a calculation to the public which 
turned out to be wrong by a factor 
of about 24, and in a direction that 
made the "Star Wars" plan seem 
very costly and impractical. 

The Bethe letter also mentions 
the "square-root law," which is 
critical to the assessment of Soviet 
prospects for overwhelming our de­
fense, because it ·indicates that we 
can overcome a massive build-up of 
Soviet missile forces with a relative­
ly modest increase in the size of our 
satellite fleet. Richard L. Garwin's 
detailed report of December 30, 
1984 concedes the validity of this 
relationship. Yet the letter from 
Mr. Bethe and his colleagues states 
that Mr. Garwin has proven the 
Los Alamos report to be incorrect 
under "all but highly artificial cir­
cumstances." How do we explain 
this contradiction? 

The answer is in Mr. Garwin's 
paper. He has invented another 
problem involving satellites and 
missiles, which is quite different 
from the problem that was analyzed 
by the Union of Concerned Scien­
tists in its report, and then in its 
book, and by Ashton B. Carter in his 
report to the OTA, and by G.H. 
Canavan and his colleagues ai: Los 
Alamos, and by C.T. Cunningham 
at the Livermore Laboratory. In 
this new problem, Mr. Garwin as­
sumes that 3 seconds are needed, on 
the average, for a laser to swing 
around from one missile it has just 
destroyed, and lock its beam onto 
another missile. This is the so­
called "retarget time," which was 
assumed to be zero in all the cal­
culations mentioned above. If the 
retarget time is indeed as long as 
3 seconds, our laser-equipped satel­
lites will be very inefficient at shoot­
ing down Soviet missiles, and many 
more satellites will be needed than 
the previous estimates assumed. We 
will lose not only the square-root 
law, but the entire effectiveness of 
this part of our defense. 
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But the design objectives in Gen­
eral Abrahamson's program call for 
a retarget time of 0.1 seconds and 
not 3 seconds. If the retarget time 
is 0.1 seconds, the results for the 
number of satellites are not very 
different from those for zero re­
target time. In particular, the im­
portant square-root law is valid. 

But how can we hope, in a time 
as short as 0.1 seconds, to rotate the 
mirror that directs the laser beam, 
damp down its vibrations, and lock. 
in on a new target? A retarget 
time of 0.1 seconds would indeed 
be difficult to achieve if the ex­
perts were planning to rotate the 
mirror mechanically to redirect the 
beam from one Soviet missile to an­
other. But the -"Star Wars" pro­
gram is probably not going to do 
that. A part of its funding is going 
into research on an extraordinary 
new technology that uses "phase 
conjugate coatings," which change 
the direction of the laser beam 
electron-ically in a fraction of a sec­
ond, leaving the mirror fixed in 
place. The technique is essentially 
that used in phased-array radars, 
which do not rotate like the earlier 
radars, but sweep the sky electron­
ically. This is a fascinating illustra­
tion of the black arts being prac­
ticed on the cutting edge of tech­
nology by the scientists and engi­
neers working with General Abra­
hamson. 

MR. BETHE and his coUeagues also 
take up the critically important 
question of cost ratios, saying it 
will cost us a trillion dollars in ad­
ditional satellites to counter an in­
creased Soviet missile force costing 
only $50 billion. With a cost ratio 
like that, we are lost before we 
start, for clearly the Soviets can 
overwhelm our defense by out­
building us. But I have looked into 
the cost figures, and they turn out 
to be entirely different from those 
given by Mr. Bethe and his col-
leagues. . 

First, on the matter of the cost 
to the Soviets of building more mis­
siles, the letter states that $50 bil­
lion will buy 3,000 fast-burn, three­
warhead, Midgetman-type missiles, 
including the cost of warheads and 
silos plus ten years of maintenance. 
This amounts to about $15 million 
per missile, or $5 million per war­
head. Missile designers do not 
know yet what a fast-burn missile 
would cost, because none has been 
designed or built, but we can get 
an idea of the cost by using the 
current life-cycle cost for the MX 

missile. This is $40 billion for I 00 
missiles, each containing IO war­
heads. That works out to $400 mil­
lion per missile, or $40 million per 
warhead. 

The cost per warhead for the 
proposed Midgetman will certainly 
be more than that, first, because 
fast-burn boosters are a new gener­
ation of missiles that must be built 
to withstand the stress of high ac­
celeration, and second, because the 
cost per warhead is greater for 
small missiles than for big ones. 
According to Mr. Carter, a fair 
guess for the cost per warhead of a 
fast-burn booster is two to three 
times the corresponding cost _per 
warhead of the MX missile. It is 
safe to say the cost of the proposed 
new Soviet missiles is at least $40 
million but probably not more 
than $100 million per warhead. 
Thus, 3,000 fast-burn Midgetman 
missiles will cost the Soviets be­
tween $400 billion and $1 trillion. 

Now for the cost to us of our de­
fensive satellites. Mr. Bethe and his 
colleagues say we will require an 
additional 964 missiles to counter 
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the new Soviet satellites. Using the 
accepted ballpark figure of $ I bil­
lion per satellite, this works out to 
$1 trillion in round numbers. 
Where does the figure of 964 satel­
lites come from? It rests on the as­
sumption by Messrs. Bethe et al. 
that the Soviets will cluster all 
3,000 new missiles tightly together 
in one spot. But is -it conceivable 
that the Soviets would do that? 

For several reasons, they would 
not. For one thing, if all the mis­
siles are located in one spot, and all 
are launched at one time, the times 
of arrival at their various targets in 
the United States will be widely 
different. That means the Soviets 
cannot effect a surprise attack that 
would take out all at once our 
command structure, airfields, sub­
marine bases, and missile silos, 
since these are located at widely 
different flight times from any sin­
gle place in the USSR. Suppose the 
Soviets try to overcome this handi­
cap by launching their missiles over 
an extended period of time, so as 
to achieve a simultaneous arrival at 
the various targets. Then our boost-

JERRY THOMAS GAVE US THE FIRST MARTINI. 
BUT BEEFEATER GAVE US ITS FIRST NAME. 

Jerry Thomas 
was a colorful 19th 
century bartender 
in San Francisco. 

- Legend has,)t that 
he concoct~p the 

- - -.,,;v,,_...... first martini to 
@ cheer a weary 

traveler on his way to an outlying village 
called Martinez-which is how the martini 
got its name. 

Its popularity, however, did not grow 
dramatically until knowledgeable people 
began making the martini with Beefeater 
Gin ... the driest and most delicate of the 
classic London gins. 

Today, the martini has an 
acknowledged first name: Beefeater.® 

We think Jerry Thomas would cheer­
fully admit it's an improvement on the 
original. 

BEEFEATER® GIN. 
The Crown Jewel of England:M 

.......... 
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phase defense becomes enormously 
more effective, because we can pick 
off the Soviet missiles one by one 
as they rise from their silos. 

The so-called "point" launch will 
create other problems for the So­
viets. If they launch from one loca­
tion at one time, all their warheads 
and decoys are bunched tightly as 
they course through space. This 
reduces the retarget time for our 
mid-course defense and, again, 
greatly increases its effectiveness. 
It also makes the warheads ideal 
targets for the X-ray laser. Finally, 
putting all the Soviet missiles in 
one place increases the effectiveness 
of our terminal defense as well, be­
cause it then becomes difficult for 
the Soviets to "ladder down." That 
refers to a technique for foiling our 
terminal defense in which the So­
viets explode a nuclear weaP9n far 
above the missile silo or other tar­
get to create a fireball that will 
blind the ground radars on which 
our terminal defense depends. The 
fireball clears the way for another 
nuclear weapon that explodes and 
creates a fireball farther down, 
which clears the way for still an­
other warhead, and so on, until 
finally the last warhead, swimming 
through these fireballs, reaches the 
target. But laddering down is im­
possible if all the missiles are in 
one .place, unless they are launched 
at different times, and that is, as 
noted, disadvantageous to the So­
viets for other reasons. 

All in all, the last thing the So­
viets are likely to do in response to 
our defense is to place their entire 
fleet of new missiles at one location. 

But if the assumption that they 
would do this is removed, and the 
hypothetical new Soviet missiles are 
assumed to be spread across the So­
viet land mass, as Soviet missiles 
are today, the number of American 
satellites required to counter their 
hypothetical attack goes way down. 
The reason is that the swath con­
taining Soviet missile fields extends 
nearly a third of the way around 
the world at these latitudes. This 
considerably increases the chance 
that one missile or another in that 
vast expanse will be within the 
range of our satellites. The effect 
is to reduce by about a factor of 
approximately 3 the number of sat­
ellites required for our defense. 

But there is more. The estimate 
of 964 satellites given by Mr. Bethe 
and his colle;igues ;ilso assumes that 
the Soviets will have available to 
them a fast-burn booster that com­
pletes its acceleration from a stand-

ing start to full velocity in 50 sec­
onds. This assumption means that 
each satellite has a very short time 
in which to attack the Soviet mis­
siles, and therefore can destroy only 
a relatively small number of them. 
That means, in turn, that we need 
a large number of satellites to do 
the whole job. 

As a practical matter, however, 
the goal of a 50-second booster is so 
difficult that the United States prob­
ably could not attain it until the 
late l990's, and the Soviets are not 
expected to achieve it until the 21st 
century. When the assumption of a 
50-second burn time is removed, 
and the more realistic assumption 
is made that the Soviets will have 
boosters similar to our MX, which 
has a 180-second burn time, the 
number of satellites required for 
our fleet goes down to 88, or, in 
round numbers, to 100. 

At a billion dollars a satellite, that 
brings our investment dowr( to 
about $100 billion, compared t!.G be­
tween $400 billion and $1 trillion 
for the Soviet investment. In other 
words, the ratio- of costs is very 
favorable to our defense over their 
offense. 

Next, Mr. Bethe and his col­
leagues take up the matter of the 
40,000-ton accelerator, and suggest 
that my description of their testi­
mony is distorted because I have 
omitted the important phrase, "sav­
ing a great deal of weight." But I 
have the stenographic transcript of 
the hearing in front of me and it 
does not contain that phrase. Even 
if that phrase had been in the tran­
script, it would not have conveyed 
the full flavor of the difference be­
tween 25 tons in orbit and 40,000 
tons in orbit; but in any event, it 
is not there. 

TURNING to Ashton B. Carter's let­
ter, objections are raised therein to 
four points in my criticism of his 
analysis. First, Mr. Carter says that 
the "square-root law," to which I 
attribute much importance, is 
wrong. He refers to calculations by 
the Livermore Laboratory for sup­
port. But the Livermore report 
confirms the square-root law. I 
have in hand the Livermore report 
on this subject by C.T. Cunning­
ham, dated August 30, 1984. It was 
one of the sources for my article. 
The report shows that a fleet of 60 
satellites in orbit at an altitude of 
300 kilometers will shoot down 97 
percent <>f the Soviet missiles in a 
mass attack from all 1,400 Soviet 
missile silos; whereas 90 satellites 

will shoot down the same percent­
age of the Soviet missiles in a mass 
launch from 2,800 silos simultane­
ously. According to the square-root 
rule, a defense against the increased 
Soviet missile force -should require 
y'2 x 60 = 85 satellites. But if Mr. 
Carter's analysis were correct, and 
the number of American satellites 
rose in proportion to the number 
of Soviet missiles, 120 satellites 
would be needed to counter the 
doubled threat. It is clear that the 
Livermore result is much closer to 
a square-root rule than it is to Mr. 
Carter's result. 

Mr. Carter says his hypothetical 
deployment of satellites in bunches 
or clusters was a pedagogical de­
vice. But his device has an unfor­
tunate effect, for when the satel­
lites are bunched we lose the 
square-root rule; and when they 
are unbunched, we get it back 
again. 

Mr. Carter also says I misunder-
, stood his calculations on the num­

ber of intercepting missiles needed 
for our terminal defense. I think I 
understand them all too well. Mr. 
Carter estimates our need for thou­
sands of . intercepting missiles on 
the assumption that the Soviets 
might throw their entire force 
against one defended site. This 
leads to a requirement of 280,000 
intercepting missiles. That is an 
implausible number based on an 
implausible assumption. . 

In the matter of the lead shield 
against a neutral particle beam, 
Mr. Carter suggests that he has 
been misquoted. Here are his state­
ments. On page 30, his report states 
that such shielding could be an "at­
tractive countermeasure" for the 
Soviets. On page 50, the report 
states: "But if the third stage, say 
of the MX, were covered with a 
few grams per square centimeter of 
lead [about a tenth of an inch], the 
shielding would weigh as much as 
several RV's [i.e., warheads]. On 
the other hand, if the neutral par­
ticle beam is only designed to dis­
rupt or damage sensitive electronics 
... only the sensitive components 
need be shielded. The weight pen­
alty then becomes small." It seems 
to me that my article gives a fair 
account of the meaning of these 
remarks. 

Finally, Mr. Carter says a panel 
of experts found no substance to 
criticisms of his report which had 
been directed against it by Los 
Alamos and other groups. Most im­
portant among these is a 57-page 
technical memorandum issued by 
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the Los Alamos Laboratory that 
contained many detailed criticisms 
of Mr. Carter's work, some of them 
devastating. According to Mr. Car­
ter, the panel refuted these criti­
cisms. But the panel that endorsed 
Mr. Carter's report offered no tech­
nical arguments whatsoever to 
counter the carefully reasoned criti­
cisms offered by the Los Alamos 
scientists. The Los Alamos critique 
was a serious study, bearing on a 
matter vitally important to the 
security of the United States, and 
its criticisms had to be either re­
butted or accepted. The distin­
guished panel of three experts 
cited by Mr. Carter did neither. As 
C. Paul Robinson, Principal Asso­
ciate Director of the Los Alamos 
Laboratory pointed out, their bene­
diction, unaccompanied by a tech­
nical backup, was without value. 
Mr. Robinson went on to note that 
"Los Alamos's concerns have since 
been debated in other technical 
forums, where they have been sus­
tained." 

IN RESPONSE to A.L. Drumwright, 
the decoy balloons are tapped 
rapidly, one after the other, with 
moderate-energy laser beams, and 
tracked repeatedly throughout 
this process to observe their recoil. 
Computers on our satellites keep 
track of the separate warheads and 
decoys and remember the informa­
tion acquired about each one. As 
Mr. Drumwright suggests, a little 
more laser energy could destroy the 
lightweight decoys, instead of just 
identifying them. That would 
mean a different kind of mid­
course defense, in which we hit all 
the warheads and decoys with mod­
erately energetic laser beams, and 
observe what survives. The surviv­
ing objects must be the warheads, 
and we would go after these with 
our heavy guns. 

LARRY CLIFFORD asks about my ob­
jections to the Soviets shining up 
their missiles. This proposal gener­
ates even more problems for them 
than I mentioned in my article. For 
one, as the booster accelerates it 
compresses and heats the air above 
it, and the plume of hot air sweeps 
downward around the side of the 
missile, oxidizing the surface and 
taking its shine away. Furthermore, 
the shine itself is obtained by ap­
plying a thin coat of reflective 
material to the missile, but under 
the high heat resulting from the 
the laser attack and from atmo­
spheric friction, the coating tends 

to disintegrate. Finally, the coating 
has a different coefficient of expan­
sion from the metal skin under­
neath, and tends to buckle when 
the missile is heated by the laser 
beam, leading to its catastrophic 
failure. 

THOMAS J. RATH makes the very 
interesting point that if the Soviets 
attempt to destroy the satellites in 
our space-based defense at the out­
set, before launching their missiles, 
they must necessarily give us warn-· 
ing of their attack. For this reason 
alone, our defenses will make it dif­
ficult for them to achieve the ele­
ment of complete surprise that is 
essential to the success of a Soviet 
first strike. 

EDWARD F. HENNESSEY asks about 
the possibility of a strippable outer 
coating that would keep the missile 
surface clean and shiny during 
launch. The trouble with this sug­
gestion is that the strippable coat­
ing, which is to be wrapped around 
the entire missile, must be quite 
thin, or it will weigh too much 
and force the Soviets to eliminate 
several warheads from the payload. 
It must be sturdy, or air resistance 
will strip it away. And it must be 
heat-resistant, because the missile 
gets quite hot as it rises rapidly 
through the atmosphere. These re­
quirements are partly contradic­
tory, and reconciling them will not 

,-be easy. A substantial amount of 
, ,development and testing would be 
/ ~ecessary to make certain that such 
~ device works well and does not 
interfere with reliable missile per­
formance. And all this is for a very 
uncertain gain to the Soviets, be­
cause, as noted in my article, when 
the coating is stripped away and 
the shiny surface underneath is ex­
posed to attack by our laser beam, 
the heat of the laser beam will de­
grade the shine rapidly . 

ALLEN F1NEGOLD and David R. 
Perles suggest the "Star Wars" de­
fense, even if effective against land­
based missiles, will be vulnerable 
to submarine-launched missiles and 
cruise missiles. This is not the case. 
When our boost-phase defense sys­
tem of approximately 100 satellites 
is in place, a dozen or so satellites 
will be over the missile fields of the 
Soviet Union at any one time, de­
fending us against an ICBM attack. 
But most of the remaining satel­
lites will he over the oceans and in 
a position to defend us against mis­
siles launched from submarines. 

LETTERS FROM READERS/21 

Moreover, for several reasons­
slower speed, staggered launches, 
and dispersed launch sites-the in­
terception of submarine-launched 
missiles is considerably easier than 
the interception of land-based mis­
siles. 

As for defense against cruise mis­
siles, that is a different problem 
from defense against ballistic mis­
siles, but not a harder one. In fact, 
it appears to be considerably easier, 

UNSATISFACTORY PEOPLE 
Ronald Reagan, for screwing up in Minne­
sota and the District of Columbia. 
Arthur Schlesinger Jr., for describing Ave­
rell Harriman as "our wisest living states­
man." 
Howard Metzenbaum, for the big squeeze, 
followed by the big lie, followed by the big 
gesture. 
Lee lacocca, for selling 550,000 copies of 
his memoir and wondering if that's good. 
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because we have many minutes or 
even hours in which to find, track, 
lock our beams onto, and destroy 
the relatively slow-moving cruise 
missiles. Lasers in space, contrary 
to some views that have been ex­
pressed, are effecti~e against cruise 
missiles and bombers because their 
beams, being light rays, reach to 
the ground. Clouds offer a tempo­
rary screen, but a cover of clouds 
is not likely to exist all the way 
to the target. And bombers fly 
above the clouds, at stratospheric 
heights, on their way to their tar­
gets, and are vulnerable to space 
lasers for hours. 

MARVIN KING correctly rebuts the 
charge by some critics of the "Star 
Wars" research program that it is a 
violation of the ABM treaty. The 
language of the treaty states; .that 
"Each party undertakes not to. de­
velop, test, or deploy ABM systems 
or components," but research on 
missile defense is not prohibited. 

JosEPH FoRBEs's comments on the 
usefulness of the X-ray laser are 
taken from a section of the UCS 
report which Lowell Wood has 
shown to be in error. For example, 
the UCS proposes to have the X-ray 
laser pop up from submarines lo­
cated in the Arabian Sea. This rela­
tively distant launch site, about 
2,000 miles from the closest Soviet 
missile fields, would introduce a 
substantial delay of some minutes 
in the availability of the X-ray 
laser for combat-that interval 
being the time required for the 
X-ray laser device to climb to an 
altitude at which the Soviet missile 
fields are in its line of sight. But, 
as Mr. Wood pointed out, the east­
ern Mediterranean and the Sea of 
Japan are much closer to the So­
viet· missile fields, and just as ac­
cessible to our submarines political­
ly. A launch from these waters 
largely eliminates the problem 
cited by the UCS. 

Mr. Forbes also says that satel­
lites are necessarily more vulner­
able to attack than missiles. This is 
often stated, but is quite untrue. 
A satellite, being weightless in or­
bit, lan be defended by heavy ar­
mor, guns, and maneuvering rock­
ets. On the other hand, a missile, 
which must propel itself upward 
against the backward pull of grav­
ity, cannot afford any substantial 
amount of armor or shielding, or it 
loses much of its payload. Today's 
military satellites are quite vulner­
able because no one has been shoot­
ing at them, and we have not both-

ered to go to the expense of pro­
tecting them, but tomorrow's satel­
lites will be another story. A sub- . 
stantial part of the Defense Depart­
ment budget is going into research 
on the hardening of our military 
satellites. 

As for the computations needed 
in the "Star Wars" defense, as many 
as several billion operations per 
second may be necessary, but paral­
lel computer architectures should 
make this possible. Computing speed 
is not expected to be a major prob­
lem for our defense. The prepara­
tion of the complex programs 
needed is another matter. This is 
one of the pacing items in the 
"Star Wars" program, and is receiv­
ing a great deal of attention in 
early planning. 

"The Bostonians" 

To THE EDITOR OF COMMENTARY: 
It is not a matter of great rfio­

ment, and in no way affects •tl}e • 
argument of Richard GreniePs 
brilliant analysis of The Boston­
ians ["The Bostonians Inside Out," 
October 1984], but I should like to 
point out that his reference to Eliza­
beth Peabody as Hawthorne's el­
derly sister is incorrect. She was 
Hawthorne's sister-in-law and was 
known as one of the famous "Three 
Sisters of Salem." Another of the 
sisters, Sophia (a recognized paint­
er in her day), married Nathaniel 
Hawthorne, and the third sister, 
Mary, married Horace ·Mann, the 
educator, and collaborated with 
him in his work. 

Elizabeth Peabody was only inci­
dentally a feminist. She opened a 
bookstore in Boston which became 
the gathering place for intellec­
tuals of the day (mostly male) and 
there she printed the Dial maga­
zine (a literary journal) and three 
of •Hawthorne's first books. In later 
years, her principal interest lay in 
the field of education, and in 1860 
she established the first kindergar­
ten in America. 

CLAIRE L. BARON 
Rye, New York 

To THE EDITOR oF COMMENTARY: 
Should we be terribly concerned 

with Christopher Reeve's "explana­
tion" of the ending of The Boston­
ians? According to Richard Gre­
nier, "Reeve feels that ... Basil 
Ransom and Verena [will] live a 
life 'a lot like' that of Tom Hay­
den and Jane Fonda." I certainly 
did not receive this impression 
from the movie. Granted there are 
any number of distortions of Henry 

.. 

James's novel in the movie, but let 
us be fair: this is not one of them. 
Verena, in choosing Ransom, has 
unequivocally given up her public 
life. Throughout much of the 
movie, Ransom· insists on this. 
Notwithstanding Reeve's personal 
wishes, there is no evidence in the 
movie that might lead us to be­
lieve otherwise. 

My point in this apparent nit­
picking is that in an otherwise fine 
movie review, one among many 
Mr. Grenier has written, he fails 
to distinguish what the movie "ex­
plains" from one of the "explana­
tions" given by an actor outside 
the movie. With all due respect, 
this appears to be a somewhat de­
liberate confusion on Mr. Grenier's 
part, in order, perhaps, to support 
his more general argument, an ar­
gument that I believe to be valid, 
namely, the increased politiciza­
tion we are now finding in Ameri­
can movies .... 

ADRIAN R. VALENTINO 
Hicksville, New York 

To THE EDITOR OF COMMENTARY: 
I have generally found Richard 

Grenier's movie reviews emotional­
ly galvanizing and intellectually 
stimulating, but his article on The 
Bostonians contains serious flaws 
in judgment .... 

What Mr. Grenier fails to realize 
is that in the triad of major 
characters-the other two being 
Olive Chancellor and Verena Tar­
rant-both Ransom and Chancel­
lor are power-driven egotists who 
fight to possess the poor victim, 
Verena. It may be true that Ran­
som is the conquerer, but so was 
Attila the Hun. Although James 
may have shared some of Ransom's 
anti-feminist sentiments, he him­
self admitted that Ransom was 
"rather vague and artificial, quite 
fait de chic." In the novel, James 
seems to be saying "a plague on 
both your dogmas." 

Mr. Grenier's zeal to paint a 
portrait of James in anti-feminist, 
conservative colors ... leads him 
to bring in irrelevant corrobora­
tion in an attempt to buttress his 
case. For example, he quotes Wil­
liam James's praise of "martial vir­
tues" ... and then goes on to cite 
the revelation by William's closest 
friend, Oliver Wendell Holmes, 
Jr., that his involvement in the 
Civil War was "the most exalting 
experience of his life." I suppose if 
there is such a thing as guilt by 
association, then there must be 
glory by association. I prefer to 
think that one should rest one's 
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at the Heritage Foundation, was looking for someone to 
deliver a speech on American policy toward South Africa 
as part of the foundation's biweekly lecture series. Heri­
tage has an in-house expert on southern Africa, Bill Pasco. 
Bruce Weinraub, the think tank's foreign policy director, 
had toured the country in late May, and Stuart Butler, the 
domestic policy director, was about to embark on a similar 
investigation. But when Hart learned that Murdock was 
planning to take a tour programmed and sponsored by the 
Southern African Forum, an organization well known for 
its affiliation with the Botha government Gerry Falwell 
happened to be on the same flight}, he offered Murdock 
the speaking engagement. Hart concedes that Murdock 
has "no connection" to Heritage, is "the youn9est of any 
of the speakers so far," and "isn't an expert on anything." 
Why give him the opportunity to laud American invest­
ment in South Africa? "Well ... ," Hart stumbles, 
" ... he's young, he's articulate .. _;, The suspense is 
painful. •. 

Clearly the question is not whether the Republican Par­
ty has made a special effort to assist potential black GOP 
officeholders, but what we are to make of the fact that it. 
has. Ben Hart's selection of a young black man to preach 
patience with South Africa to a white audience is rank 
political exploitation. But such cynicism doesn't have to 
discredit the whole idea of race-consciousness. There's 
nothing wrong with Mike Miles' s ethnically influenced 
decision to pick the capable Joe Watkins rather than an 
aspiring white politico out of a sea of applicants. 

Spokespersons for the RNC and the National Republi­
can Congressional Committee reject the comparison to 
affirmative action. They point out that Lucas, Andrews, 
Watkins, and Murdock could not have won the party's 
favor if they were not bright, personable, and diligent. 
The Republicans also argue that, unlike an employer, a 
political party must reach out to ethnic constituencies by 
elevating role models from those groups. And they ob­
serve that the party's decisions about where to allocate 
campaign resources, such as prestigious figures like Ford, 
Bush, and Dole, involve a host of considerations other 
than the beneficiary's "merit." In short, they say, there's 
no hypocrisy. 

Ironically, they don't realize that what they are defend­
ing is affirmative action. As Ben Andrews observes, af­
firmative action is not a matter of hiring incompetents. It is 
a mechanism for propelling capable minorities to positions 
(in business or in the Republican Party) in which they are 
presently underrepresented. It aims to establish role mod­
els (in the eyes of Americans or in the eyes of potential 
black Republican voters). It acknowledges that "merit" (in 
picking a job applicant or a gubernatorial candidate) is an 
important but perhaps not decisive aspect of complex and 
subjective judgments. If Reagan and Meese want to pause 
in their ideologicai crusading to consider why so many 
Americans want affirmative action, they could start with 
their own party. 

WILLIAM SALETAN 

SDI packs a hidden punch. 

OFFENSIVE STAR WARS 

IT HAS BEEN nearly three years since President Reagan 
announced his vision of a world made safe from nuclear 

attack through the promise ~fa Strategic Defense\nitiative 
(SDI). In that time, supporters of "Star Wars" have been 
hailing the president's wisdom and announcing major 
technological breakthroughs, while detractors point out 
the ~m r=. u . ous flaws and vulnerabili­
ties Lost in the ngle o? opini is what may be the single 
most a space-based weaponry: its po-
tential for attack. • 

In President Reagan's address to Congress after the Ge­
neva summit, he assured the nation that "SDI has nothing 
to do with offensive weapons." Only the Soviets contest 
this assertion. SDI' s domestic critics have focused their 
arguments on th_e technological feasibility of various de­
fenses and their implications for nuclear stability and de­
terrence. In doing so, they have largely limited the terms 
of debate to those outlined by the administration. But 
Gorbachev' s objections should be taken seriously. The 
development of Star Wars weapon technologies ~)' both 
sides could result in a world of unimaginable dangers. 

There is no such thing as a purely defensive weapon and 
there hasn't been since prehistoric times. The Stone Age 
warrior who lost his club quickly discovered that his heavy 
wooden shield was still useful for bashing an adversary 
over the head. More rec::ent examples include our sales of 
F-16 fighter jets to Pakistan and Stinger antiaircraft missiles 
to Saudi Arabia. Although these were supposedly "defen­
sive" weapons, India and Israel have been justifiably con­
cerned that they might be used for offensive purposes. 

And so it will be with the weapons of Star Wars. The_ 
offensive potential of this next generation of kinetic and 
directed-energy weapons js sta~~ering, with frightening 
strategic implications. Consider the following possibility: 
suppose that technological advances in SDI research make 
it possible to develop space-based weapons capable of the 
swift and accurate destruction of targets in space and on 
the earth's surface. Such systems might even be able to 
destroy intercontinental ballistic missiles (ICBMs) in their 
silos in a matter of moments with minimal "collateral" 
damage. Should they prove feasible, there is no doubt that 
both the U.S. and Soviet military establishments would 
find suitable rationales for developing such weapons. 

The "surgical" precision of such weapons would make 
thetemptation of a first strike much harder to resist. Even 
more disconcerting is the extraordinary speed with which 
space-based weapons could attack. To date, none of the 
numerous advances in strategic weaponry over the past 20 
years have been fl,ble to make a first strike credible. No 
matter how overwhelming one's advantages in mega­
tonnage or accuracy, no attacker could ever escape devas­
tation as long as the enemy had enough time to launch his 
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missiles in retaliation. However, space-based weapons 
might reduce a half hour of warning to a mere two or three 
minutes. Of course, the side that felt th_reatened by such a 
system might well be compelled to shift from a "launch­
under-attack" or "launch-on-warning" posture to one of 
"launch-under-crisis" for fear of losing the bulk of its retal­
iatory force before it even knew that it was being attacked. 
A more hair-trigger worlp. is hard to imagine. 

HOW MIGHT Star Wars technologies make such 
weapons possible? A space-based laser powerful 

enough to destroy ICBM' s in flight could certainly attack 
satellites and terrestrial targets as well. Separate studies by 
Argonne National Laboratory and R&D Associates, a pri­
vate defense research firm, have concluded that space­
based lasers could incinerate flammable targets and set nu­
merous fires on the enemy's home soil. Although 
deploying a constellation of orbiting lasers with sufficient 
power sources would be an extremely difficult task, these 
problems might be circumvented by .instead building 
ground-based lasers that operate in tandem with orbiting 
targeting mirrors. Techniques such as "adaptive optics," 
varying wavelengths, and a precisely pulsed beam should 
enable ground-based lasers to overcome atmospheric inter­
ference and to reach the targeting mirrors tightly focused. 
As the beam is redirected earthward, it will undergo far less 
"angular interference" since the densest part of the atmos­
phere is closest to the earth's surface. Only the presence of 
clouds or smoke would disrupt a strategic laser attack. 

Although hardened ICBM silos and command centers 
will probably remain invulnerable to a laser strike, many 
other ,itnportant targets may not. These include early­
warning and anti.ballistic missile radars, "soft" communi­
cations networks, and even mobile missiles. 

Of course, such an attack would be suicidal unless it 
could disable much of the adversary's_retaliatory force. If 
lasers cannot destroy ICBM silos, what space-based weap­
ons can? Perhaps most threatening are the various "kinet­
ic energy'' weapons, which range from familiar cannon­
and rocket-propelled warheads to sophisticated hyper­
velocity launchers. These so-called "rail guns" hurl pro­
jectiles at great speed by means of precisely timed boosts 
of electromagnetic energy. Although they may one day 
prove effective in an antisatellite role, rail guns are not 
likely to be used for ground attack because their projectiles 
would not survive reentry. 

The kinetic energy weapon most likely to have the ca­
pacity to "bust silos" is the humble rocket. Imagine a fleet 
of satellites, each bearing a number of small missiles, that 
passes o'ver the adversary's territory in low earth orbit. 
Such a system would superficially resemble the one envi­
sioned in the proposals of "High Frontier," a pro-Star 
Wars lobbying group. · In this case, the missiles would be 
aimed at ICBM silos and leadership and command cen­
ters. For such a system to carry out a successful first strike, 
before the victim could even "launch on warning," would 
require great speed. Hypervelocity missiles launched from 
altitudes of 100 miles or less could easily complete an 
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attack in several minutes-more than rapid enough to 
preempt any response. 

This is not a new idea. In fact, it was feared that the 
Soviets were developing such an "orbital bombardment 
system" in the mid-1960s. The idea was dropped within a 
few years, partly due to the immense technological obsta­
cles and partly because of the great danger and political 
difficulties raised by stationing nuclear weapons in orbit. 
Finally, the 1967 treaty prohibiting nuclear weapons in 
space ended this debate. Twenty years later, though, 
many of the technological barriers to such a system have 
been overcome. Moreover, advances in warhead accuracy 
and guidance technology raise the prospect of using non­
nuclear weapons to attack ICBM silos, thereby avoiding 
the many problems associated with basing nuclear weap­
ons in space. Thus Star War technologies, paradoxically, 
could give conventional warheads a new and dangerous 
role in the strategic balance. 

P.ERHAPS the most threatening Star Wars attack would 
employ a combination of these systems. The aggressor 

• might begin his assault with a laser attack on the other 
side's communications networks and early-warning sys­
tems, including satellites. The "electromagnetic pulse" ef­
fects of several high-altitude nuclear explosions would fur­
ther paralyze command and control systems. With the 
victim effectively blinded, the attacker could quickly follow 
with the launch of space-based missiles against such targets 
as silos, command bunkers, airfields, and other niilitary fa­
cilities. Lasers might also be used to pin down missiles in 
their silos until the silos could be destroyed. Strategic 
bombers caught on the ground would be highly vulnerable 
as well. In a matter of minutes, the victim of such an attack 
might find the bulk of his ICBM and bomber force gone and 
his command systems in disarray-without having en­
dured any significant damage to his cities and industries. 

Assuming that communication with submarines was 
still possible, the leader might order his submarine­
launched ballistic missiles to retaliate. However, he would 
then be in the position of initiating a .major nuclear war 
against a far better armed adversary. Partially disarmed, 
but with his country largely undamaged, suing for peace 
might be the only choice. Of course, the strategic calculus 
here would be greatly complicated by both sides' posses­
sion of equivalent Star Wars capabilities. The odds' of 
keeping such a conflict nonnuclear would be slim indeed. 

Is such a scenario likely? Perhaps not, but it and any 
number of other offensive possibilities are considerably 
more plausible than is the president's "peace shield" 
vision. This is so because in a world of Star Wars technol­
ogies, the offense has a number of basic advantages over 
the defense. 

For example, the complex tasks of sensing, tracking, and 
battle management are less demanding for an attacker 
(who has the advantage of surprise and stationary targets) 
than they are for the defender (who must respond instanta­
neously to rapidly moving missiles, warheads, and de­
coys). A defensive Star Wars system like that envisioned in 



SDI will have to be able to defend itself from a preemptive 
strike. Bu tan offensive Star Wars system, designed to strike 
first, will have no such burden. Finally, the aggressor can 
wait until atmospheric conditions are ideal for attack, while 
the defender must be on guard whether it is sunny or not. 

Thus it is likely that as some Star Wars technologies 
mature, the capability to develop offensive systems may 
be attained well before various defenses prove feasible. 
Depending on the prevailing political and military circum­
stances, the pressure to deploy an offensive system might 
be irresistible. And if we abrogate the ABM treaty and 
move toward deploying various weapons in space, offen­
sive or defensive, what is there to stop the Soviets from 
developing a space-based attack system~£ their own? Cer­
tainly not the president's vague promise to "share" our 
technology with the Soviets. Indeed, the administration's 
unabashed enthusiasm for the nuclear bomb-pumped 
X-ray laser may well convince the Soviets that it is no 
longer necessary or prudent to continue observing the 
prohibition against nuclear weapons in space. 

Why have SDI' s critics yet to consider these most desta­
bilizing aspects of space-based weaponry? Understand­
ably, their first priority has been to expose the folly of the 
peace shield vision. SOi's supporters, few of whom be­
lieve in the peace shield either, have focused on the more 
moderate goal of complicating Soviet attack plans through 
some of SOi's near-term capabilities, or simply support 
SDI as a bargaining chip. Nobody has yet grappled with 
the long-term problem of imagining a world radically 
transformed by a myriad of futuristic military capabilities. 

Neither the U.S. nor the Soviet Union has yet shown _ 
much ability to assess the long-term impact of new tech­
nologies upon a precarious strategic balance. Every new 
weapon, from multiple, independently targetable reentry 
vehicles (MIRVs) and antisatellite weapons to sea­
launched cruise missiles, has provided its originator with 
a fleeting advantage at best, ultimately reducing the secu­
rity of both. Former secretary of state Henry Kissinger 
candidly admitted wishing he had "thought through the 
implications of a MIRVed world" before deciding to de­
ploy these systems in the early 1970s. 

The greatest danger may be that as the peace shield 
vision collapses under the weight of its own infeasibility, 
critical attention may be diverted from the Star Wars tech­
nologies that will eventually bear fruit. Although these 
weapons may not come into being until the 21st century, 
many decisions determining their future will likely be 
made over the next decade. We must put aside such silly 
arguments as, "If the Russians are against it, then it must 
be good," or "It's only a bargaining chip." The next time 
we neglect to "think through the implications" might be 
our last. -

ROBERT ENGLISH 

Robert English, a Defense Department policy analyst from 
1982 to 1985, is Soviet affairs specialist with the Committee 
for National Security. • 

Stars and pols ink $100 million deal. 

AGE OF CELEBRITICS 
Los Angeles 
T ET'S SEE. On March 1 we have the Great Pea~ March. 
L Three thousand people walking from Los Angeles to 
Washington for nuclear disarmament, starting at a star­
studded concert in the L.A. Coliseum. Endorsed by Ma­
donna. Tents provided by North Face. Shoe sponsorship 
under negotiation. Total cost: $20 million. Arrives in 
Washington November 15. 

Meanwhile, on May 25, there's Hands Across America. 
A 4,000-mile human chain from Los Angeles to New York 
to raise $100 million to "combat domestic hunger and 
homelessness." Organized by USA for Africa ("We Are 
the World"). Chief corporate sponsor: Coca-Cola. Com­
puters by·Compaq. Five million to ten million participants, 
including "the largest number of celebrities ever assem­
bled." Ten dollars for a place in line, $25 for a commemora­
tive T-shirt. 

Did I mention that May 25 is also the date of the "Free­
dom Festival," a star-studded concert "huge in its scope" 
designed "to salute America, its music, and its )teroes" 
and to raise money for Vietnam veterans, according to 
celebrity sponsor Don Johnson of "Miami Vice"? 

It's gettjng pretty crowded out there, what with all the 
monumental affirmations of the American spirit. The 
looming prospect of compassion gridlock on May 25 was 
only partially alleviated when the hand-holders spurned 
the pea_ce marchers' offer of help and "went south," 
choosing a route that will put some 360 miles between 
them. The Great March is currently scheduled to be some­
where between Denver and North Platte when the Great 
Chain steams through Albuquerque, Amarillo, and Little 
Rock. 

True, these coming events are only the latest in a long 
line of attempts to harness the power of "Entertainment 
Tonight" and the corporate tax deduction for worthy 
causes. But they are the most grandiose, and the most 
political. Except that politics isn't really the right word. 
What we have here is really the birth of a new form of 
social activism. Not politics, but Celebrities. In politics, 
movie and pop stars are just one asset a candidate can 
throw into the fray. Celebrities is when the celebrities 
become so powerful that they frame the issues and run the 
campaigns themselves, dispensing with the boring old 
politicians altogether. 

Celebrities represents the flowering and cross-pollina­
tion of two phenomena. The first is the susceptibility of 
Americans to vague demonstrations of pride under corpo­
rate sponsorship. The breakthrough event here was prob­
ably the AT & T Olympic Torch Relay. Now hosts of would­
be Peter Ueberroths are organizing similar logo-laden feel­
good campaigns, from the refurbishing of the Statue of 
Liberty to the outfitting of the next America's Cup con-
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drQ$.!1 bomb, would be a valuable addi- • • ~¥11£!!~ in whotn. he discerned "out­
ljoo to America's nuclear.ilrsetiit. /} ·"'~--~~ ,tiancliiig...,~i!i,!ifx"iliadw~•~e1; ' 

;. They -~ supported iifui' \n"'hl,/"'~,, •• . .- 'c,pcd and .~~ i'n JOmc°'clh<'iMi"-
pal,n to found a sccoruf nuclear warhead • usually iii mathematics . or physics.- AP-
laboratory at Uv«-more as . ail offshoot parently inen with general interests but 
of the University of California. Teller no • specialized technical accomplishment 
had pers~ them 'tliat the Los Alamos were not wanted." • . • - • 

..,. research center was too • liberal_- He Successful candidates wer~ invited to 
• Jehemently opposed-tlit Partial Test Ban • work at Livermore for a SlllDlller 10 an in-

• Treaty df 1963, basically ~use it in- tern program, ancl \\lere kept 0'1 if they 
• terfered with the tCSWl8 of new warhead made the grad~. All but a few of the 

·::,,; designs, but protesting too that the Soviet group were, lilce Wood ·himsclf, .bacbelors. -
·union. would be bound to cheat-and Few liad set .out to be bomb makers; but 
• that'. aily!Iow there was no reason to ·sup- it was either that'or, as one of the group 
pose_ that the .. radioactive fallout from told Mr._ Broad, working in a beet fac-

" 'nuclear ·usis iii the atmost,here did any tory. There was the further. attraction 
'harm, · it niigbi even -do good.' He ihat Livermore bad the mQSt marvelous 
became the cliosen' scientific oiouthpiece equipment'with which w·work, as well as 
of tbe "bard-line riglitt a term that Euro- apccss to the undervound nuciear tes~ 
peans have come • to identify. with those grounds of. Nevada, which were shared-
Americans who are intrinsically against in effect as an outstation-wiib. Los 
arms ~ntrol, who uncritically assume ·Alamos and tbe Sandia nuclear develop-
that more destructive nuclear power than ment establishment at Albuquerque. 

. wliat already. exists means more military _ Lowell Wood's young men both collab-
and wlitical ·strength, and who, whatever orated _and coinpeted with one another; 
,the .~I#, •• ~sh '!to OPJM?SC t)le Russians • and celebrated their triumphs at parti~ at 
~ml.comm ";,8!_:_<an ~ --~

0
and wber- which they ate masses of·ice .cieam and. 

··ever" 'draok ~allons oLCoca-'ColLMr. Broad 
. . 'reilei- wh so'Io¥ in bis protestations 'tells us that there were DO i,.,i,{nen, ar6und 

'against the AB~ Treaty'and against SALT · and , that O Group was ~tn1,_entircl~ 
f ·and 'II. The Livermore. M,oiaioiy, his _popular in the main Livermore establish• ., 

' • cicatloi:I, was' going 'io' give birth to a ,. ment, one member of which told Mr. 
third-generation nuclear deyice that wouid Broad lb.at the te;,m was mac:k ' ttp of ... 
transfonn the entire strategic scene. Ac- "bright young hotshots_• with "no outside 

• ' cording to William ·Broad, the author of interests ... who are socially maladjusted." 
• Star Wa;rfor.s, iii~ picture of"lhis ·tb4d ,_ . If the week that Mr. Broad spent with 
• genmtion· of nucl,ear ·devices that Teller ·the hotshots was typical, they also seemed • 

• painted· for .thi Presideni was largely in- 10.-converse only with one anoibet, ;ind 
strumental lli ''instilllng in Mr. Rca'gati's 'when not discussing their WOK, ex-
mlod a visiori of a future in which nuclear • changed naive views about politics. o;,e , • 
weapons : could .be made hopotent and would imagine -from 'the :conversatioQ!> 

• obsolete. • • Mr. Broad d~ocs that the oitly ~ob~ 
" lem in the world for O G~oup is tlic com:'" 

Tener·. thus 1:U1cs behind almost ··every . petition for power between tbe USSR and 
page of Mr. Broad's book, which focuses the US. Their .part of the problem was to~· • 
on a small l>ut ·.select group of the em- construct a shield to keep out . Spviet . 
ployees of Livermore,· who now number, warheads, One ·ot the · groilp , iord Mt, ,_." 
so we are told, ·some eight thousand, and ' Broad that as soon as that ~11$ done, the· . • 

...:•· "who eoilt the federal ;go'lernment more ·US would leave the USSR t~lui1,1oglcally' ' 
than $800 million a year: Although Liver- "in the dust," and that success ' would •• 
more does many other things, its primary "prove to the w~rld that''. <!~#cY~ •• 
function is the design of war!teads, a field • works." Another told him that if the llus-

, in, which it co.itpetes fiercely, and presum- sians "owned the planet" ·they would not 
. ably very successfull~. with the older Los , • • allow the evolution of technology to con-
• Alamos lalioriitory: A glossy brochure tinue. So far as this young man lcnew, 
that was issued to. celebrate 'the station's "the only reason they are going with tech-

°" · silver anniversary claimed. that Livermore nology is that they can't afford not to." 
• J;· was responsible for ·nine . of the ten He clearly was ·unaware that in.the 1930s 

!, strategic warheads now in the American • the USSR bad shocked the West with a 
nuclear stockpile. 'As Mr. Broad was told · • _revelation of a totally utilitarian view of. 
by a member of tb,e special group with science and ot its absolute commitment 
whom lie spent a week in the Livermore C . to technology . • As propounded by B. 
.,.,;,,pound, warhead and weapon designers HesSCD, the Russian ethos bolds that 
are free to follow their heads.:..tbe num- science caonotadvance in a•society .which 
her of possible desig,\s is "limited only by restricts . technological advance. that 
one's creativity." The _young men Mr. "science develops out of production, and 
Broad was getting to know were the ones those social fornis which become fetters 
who were responsible for ·Teller's third- upon productive. forces likewise become . 
geoecatioo nuclear breakthrough. fetters upon science."' I imagine that this 

Their leader, and Teller's main disciple, proposition would have app¢aled to 
' .is Dr. Lowell Wood, no~ llged forty-two. Lowell Wood and his team. They are 

For a weclc Mr. Broad ~iayed with him, doers, not philosophers or political scieo-
consortiog during all hours of the day lists. Their business, like that or' their op-
and night with bis host's team, which was posite numbers in the USSR, is to put 
designated O Group . at Livermore, and scientific knowledge to work. 
which numbered no more than a dozen or 
·so young scie'!tists of average age less 
than thlrty:-Associatea with them were as 
many pan-time workers, l!(lme of whom 1 

were no more than graduate students. 1 

Many of the team had begun as research ; 
fello.ws pf 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 blcalc, and . competition for jobs 
fierce, he was able to select from all the 
universities qf_ the US young scientists 

6Billlliberg lll!d Owens, p, 411. 
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2. 
• Long before any of them was born, long 
before the era of 1CBMs, physicists bad 
been building machiiles-for example, 
cyclotrons and proton synchrotons-in 
which tbe subatomic particles that make 
up tbe atom are accelerated into extremely 

_ powerful beams of energy. These "par-

'Science at · the Crossroads, papers from 
• the International Co'18fess of the History 
.of Science and Technology, 1931 (Lon­
don: Frank Cass, 1971), 
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~One of Walt Whitman's most .,,_, ! · 
eloquent heirs .. ; • .His latat: • • • 
collectwn of poems. THI% ··, ', • 

PAST, attests to his.~:" • 
·_:NewYotk Times ·/-} 

~ . . . • ' 

• THt PAST is Galway Kinnell's first roll~~/:} 
• since his Selected Poems in 1982, which earned'. '.- . 
·the Pulitzer Prize, the American Book Award, ,; ',· 
and later the MacArthur Foundation Award. • 
"Whatever Kinnell writes about, whether it is . 
bomber planes or lovemaking, his 'voice and the 

• sensuousness of • • • 
'his ., :·.,· _poems are 

',;:uncompro-
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tide beam,;" if directed illto spwt,mlsbt, • - Since X-rays are absorbed by eveo a 
It.was later thought, intercept and destroy , -~ :thin Iyer. of the . atmos'pb,ere, llllother • 
nuclear warheads. Then, in 1960, Qllle - • 'disadvantage ·or the nuclear-pumped X­
the laser. Ordinary light; as emitted ll)i • ray liisei'is • that it i.-~ device which in 
_the heated filament of a light bulb, con- practice' could onb' Tie ~ffectively fired 
lists of an incoherent emission of a very when shot up into. space, ·or shot from a 
wide band of dectromagnetic waves-from space satellite, a so-called space battle 
the longer ones at the red end of the visual station_;_ which indeed would be • ncces-
spectrum to the shorter ones at the blue. sary for most • subatomic particle-beam 
The laser foCllses all the energy of a vcey . Weaponi. • An X-ray space battle station 
narrow balld of the electromagnetic spec- would, of c»urso:, ·be a one-sboi device,' 
trurn within a coherent bcam or j,t. The -~ce the whole thing would be "destroyed 
discovery' was seued upon by scientists ' an infinitesimal fraction of a second after 
'the World over for-a myriad pf differeat • the nuclw explosion that generates X· 
purposes, from an instrument that can be - rays, which would be directed alon&, and 
used for operations on the retina of the amplified by, a series of lasing metal rods 
eye, to an aiming device for marksmen. buih around the whole device. Oiven cer-

• It was ilbt ·surprising -- tliat •defense lain conditions, the' rods could in-theory .' 

, :w~ it ever "posslbie-to -bring .~. 
particle-beam,' ot • electromagnetic ·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 artilicial surveillance satel­
lites to ensure that as they circied the 
globe, there would at all times be at least 
one that was loolcing down on the Soviet 
missile fields. Otherwise the curvature of 
the eartb would make it impossible for 

• one or the other side to see its opponent's 
missiles before their warheads were well 
into space, ibe weapons on ,the "battle 
stations" circling ihe earth would have to 
be -r~dy to be iiimed and to strike on 
auiomatic command . . , • 

But here lies Ilic firn major problem .. 
Teller, who we havibeen led to believe "scientists• i\Jso saw in the laser,'$ in~ be independently aimed in that millionth 

parucle beam, a device which, if furnished ,---------------------,-~----------, 
with sufficieni energy, could operate at . - • &Jw~_Teller ,'. • ~' 
great distance - the sort of thing an older _ 
generation would have called a death iay. 
Retired generals started to talk .about par­
ticle beams as tbough they were particles 
which could be poured Croll! one band .to. , 
another. The newspapers yiere not 'siow 
to hint at a ney., generation of wonderful 

·wea~~--- f • --~ ~- ~~- ~-:~ .. =:/ ~i-~--~-~~.:.;;·.·· 

T be main ~chievem~ t ;f 6 'Gr6ii~. and 
in particular of Pet~ ·Hagelsteiii; whom • 
Mr. Broad -introdu~· to his··readers as 

.._ the brightest star of Lo\vell ~~•s .t~ ; _ • . 
and as a young and tro)lbled' -.~-'.- \ _, 
who is also, interested in _cl~i-~ j nusic cf 
and French literature; was, t¥ presl!'Ded -. 
invenµon of the "nuclear-p~: ?(.-ray., ._.. 
laser; Other workers, indu~;an;·pl<J#,? -_­
Livermore scientist, had a1sQ ·bent. lbeiF'' .-. • :.- • ~ • • 
talents to this problem,· but In cVain •. X- '· 
rays belong to ,the extreme-shortwave end 
of the electromagnetic spectrum (about 
one thousandth tlie. wavele_11~h of visible 
light). If a coherent beam of X-rays could 

. ,be -provided with suffiqent energy, it 
would travel outside the atmosphere at 
the speed of light for thousands of kilo­
meters, imparting its energy to ihe "fim • 
ftai:tion of a millime)er of-the aluminum 

, .. .. 

'. . 
'1' 1 :It 

. skin of a missile !in its path). This paper­
thin layer. would explode, sending a 
shockwave ['thump') through the mis-· 
.sile, n so destroying it.. This is the con-- . 
cept that was Teller's basic justification 
for believing that a space-based ABM 
system was II possibility. A sufficiently 
powerful X:taY or·other laser or particle 
beam traveling ·at the speed of light, that 

- --_- ·-:-'-' . • . ... 

is to say at 186,300 miles a !erond;could,_ 
if properly -aimed, destroy a warhead 
whose -maximum speed was _less than ten 
miles a second. • -
• Were an X-ray laser to serve as an 

ABM weapon, it would,- however, be 
necessary to use as a source or "pumpn of 
enagy a nuclear device, i.e., bomb, of sit!: 
nificant force (maybe 100 kilotons in yield 
or llll)l'e). On the other band, in theory the 
X-ray laser is not the only • laser that 
could do the trick. Los Alamos, among 
.other laboratories, is working OD an "ex-

• cimer" or chemical laser whose wave­
length, although mu~h longer than those 
of X-rays, would be equally effective (but 
by heating, not "thumping, n the target), 
without the disadvantage that X-rays 
could be made lo lase only at the enor­
mous temperatures associated with the 
explosion of a nuclear weapon. 

'Discovered independently by Charles 
Townes, an American, and two Russians, 
N.G. Basov and A.M. Procborov, who 
in 1964 shared a Nobel Prize for' their 
achievement. 
'Ashton B. Carter, Directed Energy 
Missl1e Defense in Space (Congress of the -
United States, Office of Technology 
Assessment, April 1984). ' 
?£ 
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of a !erond at a number of enemy 
launchers as they rose from their silos. • 

On1y land-based weaponry was in~olved 
in the ABM systems with which the 1972 
agreement was concerned. ThefO was no 
possibility then of hitting ballistic missiles 

- during their launch phase; since decoys -
and other countermeasures ruled out cf. 
fective interception in space, warheads 
would have become vulnerable only when 
they reentered the atmosphere on the way 
to their automatically designated targets. 

The i983 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 
enemy 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 lo the elec­
tromagnetic rail-gun, another device now 
being worked on, which uses intense 
magnetic fields to create the force to 
shoot out • small projectiles ("smart 
rocks") at very high velocity. 

. . 
C ; ~ -. - . 

started.the whole thing, is convinced that 
battle "Stations permanently in space are 
too vulnerable to enemy attack to be con-

• -templated. Even if, as Lowell Wood sug-­
gested to Mr. Broad, Ibey were placed in 
geosynchronous orbit more than 20,000 
miles above tl)e earth, they could in 
theory • be· "fooled" - for example, by 
decoy launches 011 the ground or by 
decoys in space furnished with transmit­
ters to send out false signals to confuse 
the BMD sensor systems.•• Or they could 
also be destroyed by space mines, small 
satellites that would follow the battle sta­
tions and- would always be ready to 
explode-:- • 

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

'
0H..;,. A. ·Bethe, Jeffrey Boutwell, and 
Richard L. Oarwin, MBMD Technologies 
and Concepts in the 1980s," Daedalus 
(Spring 1985), pp. 53-7!". ' 

i~/itf ~ ~! ~;.ii ·baUiJti~ -
. mhsiles ~ w9lilfr.~ /iiifomatkally 
when ~dedJo,4o_ s{>-J,j the surveil­
lan~ satellites· iliait reiistmd tbe Soviet 
SSJ8 and other missile1 rising from their 
silos or launch pads. • • 

_ • on~. shot .into spa~. Jl)e X'-ray laser 
devices would a_uiomatiC!ll)y . be focused 
_ onto tl1e presumably unprotected boosters, 
which.- as tbey ~ose • above the atmos­
phere, would ·be "!humpe3"-by an X-ray 
laser beam set ofr"by tlie explosion of -a 
hydrogen- bomb. • Excimet • or chemical · 
lasers on . the groun4 -might in theory 
reach their twgets by way of a system of 
folded mirrors that would ·be orbitingrtlie 
earth, ready tQ open up on ·_computer 
command° to reveal-themselves as perfect 
large reflecting surfaces. -tlii:se . would 
change -their orientation bl split second 
after split second as they · aimed the 
beams impinging o~ ·them _either directly • 
to their targets, ~r ·r¢directed them to- • 
other mirrors that would do the_ focusing. . 

Then there would· be a computer net-
' work-that would .tie :aiJ the surveillanc:e 

si:.tellites, targeting devices, beam and_ ray 
" wei\pons into a ~~~·competent to .. 

t~!~:ttJ::i¾ti~i~et.:~J:'. 
pregnalile; with h~~ even thousands. 

• "'•' I " • • • ,, • ~•· •i• . ' 

W h;,l it{~-~ •~ h;~t lf It ever 
~ : to ;i¢on; hlia~en would become . 
hell-~lilii a i'iw miii\;i~t·~d. Ji".eD a 
failure of the sy'$tCIJ),~ h~ll-woiild Q!so 
break ·out on Cl!J1)i"inles,S:tiuui an hour. 
What is niore;\iven. thoqgb • the whole 
~YStem ~ollld ~\'.~ to start reacting 
automaticaliy ai: ··• • -~c;,meni\ notice, 
somehow ·or oilier-no ·, one .has said 
how.,,-there would. have to be tlme-for a 
humiq, link in the chain of interacting 
pro~. As··11.~ 19·the doubters, the 
proponents:ofsi>f agre,; that the fate "or 
mankind is not soineihing that should be 
simply committ~ to a comj,uter. _ ·-

Teller " Lowell Wood • and his whiz­
ltids, as· well ·as their. oppome n,;,nbers in 
Los Alamos and sqch supporters as they 
have in the Pentago11 and the Department 
·of Energy, believe that -aiI this can be 
done, or at least that it is worth spending 
tens of billions of dollars. to - wh<fber 
it can be done. Little time _passed, how­
ever, ·before· it became clear that some 
members of Congress bad doubts, and 
that the views of ~e.space warriors were 
not shared by a number of scientisis who 
know about these _things, both_ within and' 
o.utside government laboratories. Lowell 
Wood asserts that all the opposition ema­
nates ·from a very ftw scientists. At a small , 
international meeting, -not mentioned by 
Mr: Broad in bis fascinating hook., -Wood 
told his audience that the number of sci­
entific skeptics could be counted OD the 
fingers of 011e hand. Unfortunately he 
_said on the fmgcrs of a maimed band, 
which rather shocked bis audience and 
reduced the foroe _ofhis 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 
eithe/ within or outside: the administra­
tion who believe that President Reagan's 

: dream could be realized in the foreseeable 
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 council and Dr. Oeorge Key­
worth, its chairman, ~were ignorant until 
five days before it was delivered. 11

- "i;eller 

"Science (December 13, 198S), pp. 1249-
12SO. -

'i,6'<., _,,_ 
The New York Review 
' .... 
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- t.QO d~ not' share Lowell Wood's views us, was rcconupended to the Pr;;iden~ by • • •·-~. - - ~ • ~ ' 
about tbe'iiumber ofscientific doubters. Teller. Dr. Keyworth is a former member •• 
H'.c' told Mi:. Broad'tbat "a great many oftbestaffofLosAiamos,outsidewbicli . •··" ,;,_: <:: ::-~·: ' • 

. American' scientisu, perhaps ·1he major; he was little known before, · '86- is a • • : :' 'i.; ' ·,, . .:- . 
ity, • are against SDI. The fact is that only ,_ ·, .friend of Tellec. It wouhl hav~ been sur-
a very few independent scientists have· prising it be. had not been an. -i,rdent 
come forward to offer their support to crusader.for space defense. 11 • . 

the Livermore and Los Alamos enthusi- - Much ·of the· materilli forDr _- Jastro>rrs •• !.~! 
asu. Of these, the quickest off itie mark • book was pr_ovided by Gregory Canavan 
was Dr. Robert Jastrow, a we11:1mown • • ' .of Los Alamos, and b.Y Lowell WOQ!I of 
populariz.er of science, and a professor of I,ivermore, by Oeoerai James ·A. Abra- • 

• earth sci"'!ces at Dartmouth College. His baroson, the head of the Pentagon's SDI 
unswerving loyalty to SDI shines · out in office, and I!)' a f~ other officials whom 
How io Make Nuclear Weapons Obsolete. • he names. ~ book contains no original 

• • • ·: .analysis; which perhaps is not surprising 
Dr. Jastrow's short book' l>egios with a • since it would seem that Dr. Jastrow has 
·number of fairly 1J11assailable proposi- not hlmself been 'involved: .in research 
ti<_>ns. Defense, he tells os;:~ . illways a· either on' nuclear weapons or. on lasers, 
.good thing; ·a · policy -0f mutual nuclear radars, or.computers. He is'a missionary . 
deterrence is' inhumane since it implies a • for SDI. " What the reader therefore gets 

').-4 ''. 1 

,.,_ I ·; 
1 ., 

·1 ~ 

.1 
_: ·it 
,· ' 

• \i~\~:~;.·:~:~.:::;~~~~:::;-1· 

C 'HOLv ANORi~o\., 
willingness to !lestroy populatious;.if one is a bigbly Optimlsijc account of the sami 
side acqui,red_an effective defense against ,. hypothetical space .defensive .system .11f 

-ballistic mi&siles, it could attack the other which countless cd(:Scriptions have already 

.,. . . ~ . ' t: . . ., 

'';.;ls rlle:: ;,~lei beJ:d:!~~n~~!~y::~g-~~:t ~?. • ''< j 
.. , .· . _- -0n self-starvation to !Utain physical perfection and the medieval: 1 with -impllllity; if both bad 11 defense, been publislttl;I~. • _-✓.:I-

nuclear arms would become US!'less; evC!!- : , • c;an . ~venti~ · genius,• Dr. 1astrow . saint fasting for spiril;Ual peifection? There is, Bell ¢on~; and:he ~· ., .. . . • 1 

.g·~•~~if'~~~~·: ":sr an imperfect.US defense that left some of , . asks, · find a .device- that can shield the 
its retaliatory nuclear weapons untouched .. American ,people? Of course it =· J:!?e:. 
·would forecl~e. the ~1>ility Qf 1l first invention is already there. "It.is Cl!iled ~ . . 
strike by the JJSSR.., Wily ·.the ]JS~R., las!lt." And the ,way Dr, .Jasirqy, ,;,mies . 
should in any cifcull!slaJJc;es ~t ~o -risk- makes ita1Jout cluld's play to.!U,wgether -· 
such •a ~trike, knowing _ that the con.- .. the whole defensive ,compl,ex:, , 'The .. U,S 

J siclerable submarine missile fleet of the could deploy·a Matk I system ey.the early 

' "~-physi?f (j)') piiifuaf ~~·as~ of liberation from ibe~ds,o_f::,: , 
.. ' • • ~ultµralltg~fin~id<e'1s <Ji~~ by a patriarchal family or societyl ~- .. 

United S_tates would be immune to at• 1990s" :and ~ for .a·cost of~ billion,. 
• tack, Dr._Jastrow does not make.clear, - . for .\Vhi"'1 ·.coµl~ _!;>c l!oll$ht o~-hunchecl '. 

As fonn~ !!resident ,llfµ,on bu recently . satelli~. eacl) . -~ J,O 'jnteroeptor . 
reminded Ill, th~ Soviet/ leaders >lini rockets, four earlyswarniri,g 'Jlltellites in _. 
neither madmen n9r .fools.f .,.: ._..· ·, : •• geosynclu'onous orbits, lower altitude sat-

Dr. Jµtrow· .then giv~. an 8CCQ1lllt of •• elljtes for surv~ce. acqujsi~, lrll~k, . • 
the bnildup of Soviet land-~ missiles ing, .and . ~nal .defense, all the .n~, • 
in the years since the signing of the. SALT sary but as yet opnexlsteot computer net• .. 
trea_!ies, _implying .that doing so was con- w,orks and otb!:r accessories. Everythmg 
trary to what the treaties allowed ... For . can .. be. "~ achieved. Ta-ms :such '!IS 
Or. Jastrow,-the USSJt bu ooly one end "easy" and · "not too difficult" cbarac- . 
in view, n~y the ~ctioo of the 'terize Dr .. Jastrc<>w's_rcro, picture. •• '· '.: .: • 

~ land-based componen~ oftlte U$ nucl~ . His optimisll! is· matched ooly . ,lly his 
ar~ - in al!~ first · strike. Her~ Or.. breathtaking smiplification.s. War -in .1---1-, .. i'"l_l_l_l_l_l_l~l.;..l.,,ll_l_l,..:ll_l_l_ll~i.-ll-lla.l_l_ll .. l_l_l_ll_.l_l"'ll-.-.-•• -."-l"-l-l·'"'·•· ···""'1·-l·'"'·•·,-·-•~■-
Jastro~• eclio of th~ JX)nventional Pent,.- ,. ~:ice-that is to say: ioiercepting nuclear . 
gonviewagaioclashes .with -theposition warheadswithlaser.orpa{ti~e~or: ··JI • , : , , • •. • • .· ' ~-, .,.,.,._,,,. , -:· " ··•· •· •• 

~E?!~=!:ELs;;:;;1~ ~~f:~~fot:E:::: : .~ :i\.SH.INGTON·,~ 
have "in strategic land-tiased missiles not satellite_ loses . touch· With its . weapons 
because of . what they did in violation of satellites, they • can function • . autono-
anns control ~~ but beca~ of . mously.,-"like a niachinCl-guDD~ ~t <>ff. 

. what we [the US] did not do within the • from:. bis unit." l~ would, however, -be 
• limits allowed by those agreements.• better, so he writes, were they under the 

• Dr. Jastrow·wrltes about ·the airborne. control of the master satellj!Q )Vhich, like ·, 
and ·submarine eiements of ·tile US DU· the general in charge ofl!'&nd battle. <:an . 
cleat arSCD31, including.the Trident mis- oversee the whole operation, -moving bis 
sile, • in -terms · tllat .rather -belittle their forces as required. The -control function 
'l'al\l°'. He ·talks ·mysterious!Y <>f work would be exercised by a master satellite-

• : goinJl on which will make it possible to not, it sboµld be noted, by the president 
detect deeply S1,Ibmerged - submarines. of the United States in consultation w.ith 
This is · a poss,1>1lity tbat bas been coo- the head$ of l'tA TO· govemmenu--during 
tlnuously discussed and ex:plo,-ed over. the the three to -five .minutes of the boost 
years, but ~ (ar with no. results that phase of the epemy missil.;;., whose 
would undermine the view that nuclear targets this . time would not be hostile 
sub~ are, and wiU. continue to be,- soldiers, but_ . defenseless . cities with · 
effectively _ invuln~ablc. The .Picture millions of iJihabitants in peril of instant 
Jastrow paints seems to imply .that Amer- . death. It reads like a.mm script. I suspect . 

<ica is wide open to attack by t4e more • that were Dr. Jastrow'i book to be made 
powerful armory of the USS~. The only required -reading for the leaders of Amer· 
real hope, therefore, is "a •defense that ica's NATO allies, what reluctant political 
shielded the American peopl_e." And support some of them have been prevailed 
despite what the critics say, that, he upon to give to President Reagan's dream 
asserts, is already available. The new would vanish overnight . 
• secret weapon is the 670-million-mph 
laser beam. With this introduction Dr. 
Jastrow takes us back to sm,._,.( 

It toms out thii h~ was ~ inspired by 
the President's speech of March i983 that 
he immediateiy and publicly gave it his 
~entific imprin\atur. He then became 
fortified in his faith by a talk given by 
Dr. Keyworth, until recently Mr. Rea­
gan's science adviser who, Mr. Broad tells ,· 

,.Richard Nixon, "Superpower Sum; 
mitry," Foreign Affairs (Autumn 1985), 

January 30, 1986 ~ • • _ 
-.,·· •w'f ~!1111: 

"see; for example, Oeorne A. Keyworth 
11, Security and Srability, IGCC Policy 
Papers No. I (University of California, 
Sao Diego, 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 he.had made it his business 
to translate into lay language the views of 
government scientis~. ~ • • 
"Elsewhere in the book he claillls that it 
would take only five years, which l 
presume means by 1990. 

.• . !', \~, 1; . :L ,- ':. •.·. • 
• , ,·;, .,,· ; I _.,- .: .: ~ •. ·• . 

. ' ' . MiltO!l Rogovin . 
The F:or_gotten Ones 
Cheryl.~; Brutvan 

M1ttol'i itocovil'i .+ 

"ltogovln's photo'gl'llpbs are . 
masterpieces of extraordinary : 
detail, which. gives each Image a 
life of its own."-Fred W. McDarrah, • 
The Village Voice 

"Milto~ Rogovio has an the indelible 
marks of a conscience that c:ame ·to 
maturity during one of the most 
crucial moments in America's 
moral history. "-Fred 1:iclit ·' 

4. • . 'I 

Tim FORGOTTEN ONES 

Miiton Rogovin: The Forgonen Ones presents for the first time in ·one v~lume 
selections from each of the artist's major photographic series. There are over 120 
images taken from every period of his career, including photographs from his 
Storefront Churches series; the slums of Buffalo, New York; Appalachia; and 
from the well-known Working -Pc<>ples series, a powerful collection of double. · 
images of people at borne and at work, iri coal mines and in steel plants, doillg 
what lbey must to survive. ' 
184 pp .. /ZS duotone photogrrg,hs. 8½" x 11'/z" 
Clot~, $35.00; piiper, $19.95 

Phone Orc;lers (except AK, HI, WA):1-800-441-4115 
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... - £s vou s1TON PNEUMATIC CUSHION lA).vou FORCE~ .·.> : 
. AIR THROUGH TUBE (8) WMICM STARTS ICE·B°'T(C, · 

.,., CAUSING LltS~TED CIGAR BUTT ( 0) TO _ EXPLODE'~ -
BALLOON (1:)- DICTATOR (F).~E'AR.ING LOUO ,· ., 

r. , ... 

A 

J:ZEPOJ:tt, TMINK.S HE'S 6EEN SHOT" AND FALLS ·: • • 
. . OVER6ACKWARD ON BULS(G),SNAPPING J)JCTUR~!_ -
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D
• • • ·A :- ,~ :-.-•. .,, ~ • • a~_ay at the errors i11an article published Alamos, Livermore, and the' Defense matter;f '~atio~ ·t~t11ility-could . 
r • Jastrow fully realizes that ji 1arge. later in the summer, 11 in which be went Department-not to mention Dr. Jastro_w. the developed technical components 'be • 

• number of highly reputable American so far as to · imply that ibe views of bis Dr. Cll!'ler's study had ·been colllllllS- • combined into an -~tegrated, reliable 
' • scic,utists regard the entire idea as . critics about tl)e efficacr-~f So.viet counter- sioned by OTA at the request of the system that could operate tffectlvely and 

tec)mical , and strategic .noilsense, i Ye.t •' · measures should not lie •accepted"-by -House Armeli Services Com,Jiittee and maintain that •effe<:t.iveness··ove~ -time as 
aluiost the; only Point ·of_ •criticis,n, .oil '.-· which I sense·"be ilieans .they Miould be, _the &nate _Fo/l"ID Relations Coomi1ttee: • new· :_countermeas.urcs • ·aj,~ecri,ii;_:.:The 
wlildi he concentrates ~elates, first, to an • _ • !lisregatded."-(It · thoulci ·&· noud· that his 'In '¥iew 'oT _tlie '._debate t1iat . ms "iq>od -_ report reaches the"'tanie genti'iil'tonclu-

• e.rrllneous early esiiinate; in a report by •• present ~~ ajipc;iu-,;cl_ a"x~ 'after lhe, stimulated, OTA then lindertook an 'even.. sion 'that Ashton ~arte(ilid"mllis ~ liet '. 
sclentists· opposed to.SDI, of the number • corrections had been made l>Y Dr. Gar- • more'.extensive\ study under the scrutiny • , . ·apprafsal-"assured ' suriiivaJ •of ·the US 

'· ' Of surveillance satellite$ that would ha-.e win ·in Ills: testimony fu:the. Senate Armed • of Ill) . :~ ,j>anel; '• -whicli'. 'included " _ population appears im~i,blc ti. aebieve 
.~•.rho ~ ,bit the earth in ·order to "keep the V · . Services Commiitee;·'aiid ' ffiat Jastrow: _amo111·:it:5 twenty-one members. Micbael-; ~ if the Sovi'ets aredet~ edtc, d_enyit 10 
• • :-SOViet missile fj~lds constAA!IY in view .... • maket lio n,en#on ' oi that' "testimony.)'. May;'ass6ciate 'ititector:'at-:targe·orllvet•,->·, WI.~- : ~--_-•··~·, 7 >~·-;. ,i· • ,:_,.,,; ·. ' • • .. "> · . 

and, second, \o an ~~~ ,ii( ~ "9~ Someoile not' 'co~r~ '.follo,o the . inore·'ilob:et! 'dem 7the 'llir~ i,( ~ ~ ~ . Jlress·. reports' sugest' ' ibat ':the' p~ 
- sj~ble weight .of.a satellite th.at.'!'~ ··,· iechnfcaJ iiliililces o('"the del,ateco~d 'be tems 'c~ '."of · the' Saodiii":Nitioiial'? tagOn's reaction tooTA'snew assesuneni · 
bedemandedbya_part;icle-bea¢\11tap()n, , - folJiven werd1e-Cto''assimit- that Dr. Laboratod~;' ·'kenior re_presentatlYel .'of ;, bas ' 'beeii' li!ss°.1iMti]eJ iliifu i t was fo 
bi} Jastrow dkl not ·bbnsell , Slk.)t flit_ Jastrow's apparent QbsessiOil . with the several . of ~ maj?r defense con~actor ' Ashton clrte?~( ang ~ :¥ -defense 
errors. He says he 'karned aboµt theni · . . . long-corrected cCOmputational errors · companies,whoare,orwbo'wouklb<,'in>·· :authoriti~ agree 'thiJ:.~ ,Jbc'.•~ 
when tliey were rumored by 8professionals reflects _ a ddennination io discredit his .· . volv~ }nf fPl . worlt; • General Davi ii '.= tha it would take.to move to a de'Tensive 
'in the field.w ln 'fact"ihe alitliori of the · • • • -- • • a1Jr • •• •• ~ Jones, Oie f,rmer chairman of the Joint . "strategy, :n"ew riil'.i ;of 'nuc!Qi",conflict 

.' report iii question;" which.included such · • cntJcs_ person • '· • ~ •• . Chiefs nr •staff~ Robert McNaniarj(,,·· might well arise. 6n the oih& lialid, the 
• • -~ scientists .. Hans iktbe, ; · Dr .• Ashton earter'. the author ~r the . former <lefense secretary; aer.rd Smitil; < head si>I ~rrice in .Wasnington believes 

• Ritharil.Garwin: Victor Weisskopf, Kurt first report on SDI to be prepared for the chief negotiator of the 1972 ABM and . that even ipartial defense·woold increase 
Gottfried, and Henry Kenl!all;~lves Congress's Office of Technology Assess- the SALT treaties; Major General John· the Ussil's uncertaidties-~ ··n· eoier to 
'drew publi~ attention to the two erroi:s ment (OTA), is also the Wget of Dr. Ju,. Toomay, who had served on the Fletcher • . contemplate ·a first &trike ·against the US, 
five weeks. aft;;c ibc:ir report ·was .issued,, • - - tr~w's criticiffl!S: ·He -too • bas pointed _ study team;. as well as Richard Garwin, and would therefore enhance deierrence.,. 

",r' and before- anyone else bad done so:n - out" that Dr. Jastrow bas never provided _ 'Sidney DreD, and Ashton carter, ·three But while a<lministration and congres--
• Tu~ ~ -JIU\ik qnite $U!'J>tl!al their~ _-hisowtianalysisoftheproblem.ltwouki . who have 'aitic:it.ed SDI -on' technical sionalleaders,aswelf·uinaliyj,rcss'tom-·· 
su~tn1'•·.p~l,lic,i~ were free of be unfortunate if ihe analnis included ..- gro..,;.i.. It wo'u!d be difficul,t to conceive inentaton, accept the p-TA 'rc_port'as a 
computati11niil -~. -al the same time. c : such· n,eaningtcss stateD1ents ;.. Jas~w's • of 8 n,orc distinguished or better balanced nonpartisan review, whiclt is· the . way it 
emphasizing \bat estimates of Ille • num- observation, oii page ~ of his book, tbat group. They lldvised a project staff which, •' certainly reads, some· _di&-hatds liave con-

_. bers of gurveillan(e ~ _laser satellites one molecule ~f oxygen always 00~ in addition to writers of the studies.Ibey· ·-demned it. What J find iluiprising is that 
that a defcnsive ·sygtem"lllight call fer of two.oxygen molecules boUDd together. commissioned and· an _ administrative lheyhavenowbceiljoined·byDr. Freder-
depended on 8 varying number of as- In truth, the precision of Dr. Jastrow's . • staff, included nine researchers. ict Seitz, ihe chainrum of the Pcntagon's 
sumptions. Dr. Garwin has subsequently style, as manifested in his book, corn- So far as I ·cail judge, 'the new and Defense Science·Board. He and Dr. ]as-
-published what seems to be the -- pares poorly with the -appeall!JlCC of sci- lengthy OT A ' report, Ballistic M"ISSile trow recently prociam;ed at a meeting' of 
comp~• 'and uncbaDcnged set of· esti- entific exactitude of the papers in whicli Defense Technologies, and the sununary the conservative Heritage Foundation 
mates, given several different assump-- he attacks his._ cntic:s, ind in_ )"hich. he , ieport accomPllljying it, touch on_~ - that aD the members.of !lie OTA advisory 
tions." At any rate It is judged as such quotes extensivefy froin documents pro. aspect "of SDI that · has been publicly ·panel except Dr. Seitz, as wcU as itsstaff, 
by Edward T • Gerry, " tbe ·chairman of vided him by proponents of SDI at Los debated; .aild they set out both &ides : of were strongly prejudiced ab initio against 

• the relevant 'panel or .the Pentagon's Alamos and Livermore. While the voice, every point at issue. The authors andtbe " SDI.' Dr, Seitz is also disturbed that 
~ fletcher study· team;"' which_ the) dmin- like that of Jacob, fs obviously Dr:'.Jas'. advisory panel acknowledge that · the the advisory panel did _not voie On the 

• •• istration set u_p in 1983 to advise ,whether trow's, his papers often read as th~ugh the USSR is "vigorously developing advanced report." This, _one might SIIPllOSC, would 
the • pursuit of ·a · space.oased def cnsive hands of more than one Esau had helped techliologies potentially applicable to have been a waste of time, since the vote 
syn~ was technically justifiable. ~ steer his pen. • • BMD." But at the same time, "and con- would surely have ·gone against SDI in 

In reality the two computational en-ors Dr. Carter's report of April 1984 con- • trary to the m,mewhat_ equivocal views view· of bis assertion· that the majority of 
did not affect any substantive judgment sidered the technical ideas that were put forward.by the proponents-of_SDI in· those on the panel were in the anti-SDI 
about the feasibility of 8 space-based • discussed by the Fletcher study team as o~iler to en~age public support, the camp. _ 
defense, as emerged dearly from a vig- possible ways for attacking enemy bal- OTA report does· not consider· that the · General Daniel Grahmn of High Fron-
orous and ·lengthy exchange of letters listic missiles during their brief boost Soviet Union 1ias auy lead over the US tier withdrew Jrom 'OTA's ·advisory panel 
published in Commentary in March 1985. • ·phase. In preparing it, he was helped by "in any of the 20 basic technologies that because he anticipated that·be would not 
Dr. Jastrow, who took pait iii the ex- every ·official organization that was con- have the ·greatest poteniial for signifi. like the conclusions which- were being 
change, nonetheless again , hammered cerned, including Los Alamos and Liver- cantly improving military capabilities in. reached by the study team. He, at least, 

more,' as well as the CIA. But the conclu- the next 10 to 20 years." ('Ibese were the appears to be conunitted to SDI whatever ~ , t 
}. l "Union of Concerned Scientists, Space J;- ~ Based Missile Defense (March 1984). 
r,; "Union • of Concerned Scientists, · The 
~- Fallacy of St!U Wars (October 1984). 

·;; _ "See Richar.d L. Garwin's testimony to 
the Senate Armed Services Committee 

I (April 24, 1984) and his "How many 
t , l orbiting lasers for broad-phased in-

~.'._~·:·· · 1 ~~:'t," Nature (May 23, ·1985), pp. 184--

. "Richard L. Garwin and Edward T. 
Oc,;ry, "Fifteen Agreed Propositions on 

·' · 1 SDI,". publicly presented at Dartmouth 
, . ,.. <;ollege, May 2~. 1985. 

ii' - "'Department of Defense, The StraJegic 
~.
1

:_ • . -1> DefeTl$e Initiative .Defensive J'.echnologies 
,; St!Niy·(March 1984); • - ' · • ~, -~ 

sions that he drew were his alone, and the technologies which-were recently reported the scientific judgment about the pro-
main one was that • on in the annual report to Congress of gram's technical 'feasibility;" It is an en-' 

•• the under-secretary of defCD$C for re- tirely different -matter-wben 'a scholar of 
the prospect that •emerging *Star search and engineering in the Pentagon.)" Dr. Seitz's eminence"-he.ioot General 
Wars" technologies, when futt)ler Graham's place O!.I the _partel-disavows 
developed, will provide a perfect or The OTA report reviews , the r&- the report for such reasons as he has so 
near-perfect defensive system,. • is so quircments that ail effective BMD system far made public. These reasons-a<Jd up to 
remote that it should not serve as the would have 10 meet in the face of the ob-
basis of public· expectation or na- vious Soviet countermeasuies. The reader "lnterlllltiOlllll Herald Tribune (Septem-
tional policy aboui ballistic missile is also warned that it is essential to con- ber ZI, 1985). 
defense. • sider more than just the feasibility of a "Nature (November 7, 19~5). 

Not surprisingly, he was immediately set 
. upon by the J>roponents of SDI iii Los 

11 Robert Jastrow, Journal of Interna­
tional Affairs (Sumn,er 1985), pp. 45, 55. 

:z1commentory (March 198S). 

host of separate technical ideas. What · "Nmin (March 7, 1985), p. 7. 

.,, The FISCIJJ Year -1986 lJ!,partment of 
DefeMl!-Program forResearch, Develo~ 
moit and Acquisition,'· Ninety-ninth .. 
Congress (1985). 

"Dr. Seitz is a former president of the 
'tilational Academy of Scicnces and of 
Rockefeller University. He also served a 
term as chairman of the NATO Science 
Committee. ' ' -~ , 



' ·• a Wunt ·denial of what has been said by· l!.&D tirograin entails. h is. surely absurd. 
that matters which obviously ('rrst need io 
be ~ :.i~e4,on !fl~ scientific and 

critics of SDI about the abiliiy of enemy 
~ .mines to d_estroy battle sta!io!'S, Ate 
ability of "spoof launches~ to· tonfuse 
space sensors, and so on. S~ely the issue 
of the technological (easibility of lbe SDI 
concept has become far too important to " 
;till! ~orld at large . for it to be argued 
abQut by accusations ot'-pre)udice, what­
ever tlie quarter from which .they come, 
mber than by cogent anaiy~ .... • 

• technological m~ts. and . which are' of 
1. such profound importance te the future 

Df life on earth, should be pronounced 
upon by laymen lacking either a scientific 
background •. or any experience in the 
managemeni of major l!.&D ptojects -or 
both. The technical. feasibility of a space­
_based BMD system i• not a maner that 
will be resolved· either by a show of 

Ir one ~re to imai/~e that th~ h-csi- -hands, or by a slangit1$ match in which 
dent's dream will one ·day be given sub- the pro-SDI side' Oii occasion goes so far 
stance, far-re;tching political _and :strate- . as to suggest that_ its critics_ are .soft on 
• gic issµes will hav~ _to be debated, and communism. The laws of physics and 
debated . i!itemati?nally, t~ f wi>rld'in judgments- about what is technologically 
which the 1972 ABM. . Treaty wpuld. have fe!ISib~ are.- not yardsticks for .the meas-

,'beg>m~ a ~d letter, and whi~~ .in the_ urement of political attitudes, any more 
meantime would undoubtedly have been than Galileo's discoveries were disposed 

.. ttansformed by major ~litical events. • !>C by the conventional dogma of the 
" ~ But that could be Aecades away. Scien- Church:_ • • ,, • • 

tific ·judgments must come first, and ~ey 1?-.-.•_.tf !.~ :~ 
.-; ;:~~~~:;;.im:; ~~:; .. . . , . .. ::~-~;~, . . {~4 
z~~~<.Jl!:~ g_n rec;o,d as l)a$18 '.111~. 'Fol!it,iol!-:of,#.'e t~h_njcal itfgu_mcnt 
_ .... .. J1i~JJ,e ~'!~;s_hoqld ,be. al>~;to . . ~ll.~~Jn~e:c!«:JU:(Orl!liilationofa 
~e,11.~ !~ a,gainstfllc 1,.1!;.s{l),,.l?r· •- few basic questio~ and, following that, 

. Seiti_~1>uld _!,eex~.toargue ·liis-i=RSC ·'. j;91!_:1¥5e'.qinipe\cDtl9 i:>\l}:!ro-
~orl) thow_o(:bis .scientific peers y.,ho ·-.-vi~.fli~ '.W1$CSti~ • -·-·· 11e ··u't 

;:.r,!,:.~~~ ·•~~ 
'."'•Dr: JB$tl'~"'. bllllitly santll:tt ~ . ~ ~-~ s):ftern _qiuld, ~ :jc\1sed;'. is _ 
of ~f~Wlals," ,o'.l)O won; full iune in r~ ;"j,eam weapons can· J>e 'aune,/. from 
the :~rensc sci~oce· ~mm,unjty," s,hould • .' ~~ at ~ ~allistit ~ :!'ic!.?re lt~ej~ 
b<:" given greater weight than th!)~ .or . •~-~o~ _eadli and peo.ett(ition 
their 5'ientific critics; ,~owev~ . distin- .iiis,) hit\ they cai\. be ~ed ii; a 
~shed ~y Jl':aY be! and whatever their • • ~¢ tir&et/.alid" not ha~c,"tj; ·.contend 
previous . experiences of _defense $deuce. with tens. _aild .tens of separate ~geta, If. 

" f.oweU Woocfis, not ~iuprisinity, in full , as Dr. ~ and others have argued, 
agreem_ent. _He tells us that Hans Bethe, ·and as the Russians claim, the ·separation 
Ridiard Garwin, and others who have . of waiheai4 from the ~ .can be made 
dare<!, criticize SDI "have fared wiifomily .to. occur within, 'say, . the t'ust 'hundred 
poorly in technical debate in the classified kilometers of the aii:nosj,her~. then X-ray 
surroundings • required by government .lasers and particle beams fired (tom satel-
~tions," and that lt. is . becau_se of :lites WQuld be relati.>:c!Y \JSC!ess since they 
their. failures in seer~ !,,?llclave that they lose "their effectiveness_ y,hen ihcy enter . 
carry the .deb.ate to the; public "immune the upper 1ayers_of the atmosph~e. • •• 

• .from the criticism of_ those wlio know the primary ·question·, ·· therefore;' :is 
better,"..~ 1.;,~ .. , whether a balli,;µc rocket can be fueled 

This contemptuous dismissal by Lowell and programmed to eject its warheads 
Wood of his critics harmonizes well with before reaching that height. The recent 
his_ ·,;)aim _that all the technological criti- . OTA report, 8$ " well as that of Ashton 
tjsms _ _. of SDI CID.a!l&ie from a..,_..f~w Carter, g11ve a- positive answer to this 
physicists who could be numbered on the question, whlch was what • the Fletcher 

• fmg~ of a. maimed hand. In any circle ·study team also implied the • Russi~ 
where the rules of scientific discourse couid .do, given time, d''tbis is ihe con-
prevail, bqth ·remarks would be dismissed sensus of those best·a&le to judge, ll/ld if 
with l!" equal measure of contempt. _Un- the USSR wcie 10· seek to achieve the 
foi:tunately layme!_l who write .in favor qf . necessary countermeasures.ova, the next 

.. SDI and who presume to make judgments decade (if indeed it has not already done 
·°" scientific. i,ruiuers about which they ·so)," the complexion of the entire prob-
have littli, or no understanding tend to 1cm of· a space-defeme system changes 
cite Ill))' sdentific claim- for e,i:ample completely.'° One critical part of the SDI 
Lowell Wood's-that reinforces tl!-e en- concept.would evaporate overnight. 
trenched views in which they have a vested ;rake another question-the enormous 
interest, be it l)Olitical or financial. It is number of targets vihich a space-defense 
bighlj regrettable, therefore, that many system should .be able to engage almost 

• of the most int'lucntial and ardent pro- simultaneously. A . ship-defense system 
ponents of SDI are politicians and of- known as Aegis, which was designed to 
ficials such as Richard Perle who have so track two hundred incoming cruise mis-
far displayed surprisingly little critical sites, and to engage sixteen of them at the 
understanding. of the difficulties that the same time, bas not yet been shown 10 be 

""'Commentary (March 198S). Not sur­
prisfngly, Wood'• assertion has l>ecn 
denied l>y Garwin and others who hllve • 
-participated in secret debates with Liver-

..._ more scientists. It is interesting too th# 
- at a Consressiooal bearinJ in 1985 Te~ 

cited Hans Bethe's opinion in support of 
an optimistic statement be was making 
about the X-ray lasers. He said that 
having discussed the matter with Liver. 
more scientists, Bethe now agreed with 
him, which Bethe subicquently denied. 
lronicaUY, ooc of Teller'• well-known 
publk themes-ploy might be a better 
word-is to decry the evils of secrecy, · 
beyond the veils of which he is not 
unknown to vanish when challenged. 

able to manage two or three." Have the 
cootiactors a~d engineers who have been 

"See Spa~trikt!- Arms. and Interna: 
tional Security, Report of the Committee 
of Soviet Scientists for Peace Against the 
Nuclear Threat (Moscow, October 198S). 
'° Ashton Carter's views were strongly 
supported by Major _General John C. 
Toomay, a member of Dr. Fletcher's 
study team, in bis rejoinder (June 22, 
1984) to the Department of Defense's 
criticisms of the Carter report. 
""Star Wars: SDI, The Grand Bxperi­
·ment.• Spectrum, the· Journal of the 
American Institute of Electrical and Elec-

. tronic Engineers (September 198S). 
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wortina 'for ~-:-~r~;,.e and·:~ -~ -~;e· ~;- .~ 'p~on fif a 11111Jor. Specific,violations are spelled out in Im- yarsk, It can l!anlly~•~~tion for 
defensive systems given their .views. in report on the strategic forces of 1111: plUSive-brocllum.,. . •. • the US dehl>erlitely"in~-the 1972 
public about'the engagement pattern that • .United Stata; by Oerard Smitb; by ai • The ltussians • counter by pointing~ to • 1rca&y ,o ~ tbat- ibe "R.Wliam are -
is presumed to be. possible -in the SDI least five of the, holders of the office of • American.-actions wbicli in their view are · given cause to_ say that the-US is·propos-
c:oncept-the destJuctlon every second of • director of defense research and eapieer- breaches of the treaty. They bave even Ing to contravene the treaty in a much 

• between ten and twentY ballistic missiles ~ ing sinceiJ was established in.the late Fif- offered to suspend work on the much more specific way, or ways; ' lo order to, 
' in a salvo of more !ban a -thousand?° ties, an of.whom know from bitter expe- spoken of, and highly vuhtcral!le, _yast gain the "advantage" of being able to 

T 
· · ·. · • .. c. -~~ rience, ~ I.do, how easy it is to waste phased-arrayraciar system which they are launch a rust stnke against the_ U~~ 

• owerlng above an such ,echnlcal Issues hwidreds 1111d thousands of millions of building at Krasnoyarsk if l),e Unit,ed_. wi~out fear of significant retaliation. 
is the question whether it could ever be 4ollars in. the pursuit ·or a technological States abandons its .program to modem- It wis therefore Wlfortunate "that im-
pouible to design the computer linlcs ~ will-<>'-~; '. and 1,)- a number of - . ize the radar complexes Which it bas at mediately before the ·0eneva summit, 
would be needed, for a BMD system to other pr~~· men_. who have held Fylingdales in the Uolted Kingdo111 aml Robert. McFarlane, .then the bead of the 
_function as a ·whole. This maw;~, too, is publit office ii!"'~ -.(ield of national • Thule 'in Greenland. _Their spok~ • National Security Council. 'dei:lariiil that 
discussed in detaifin several reviews, with security. There ·may'hive . been soil\e argue that these_ modernization plans, • no aspect of the develop,menf i5f space' 
gencnlly pessimistic "°'nclusions. • Dr. members of Congress who also found it and particularly the rebuilding of Fyl- ba.icd DMD componenis is prohibited by 

..,.,. David Parnlls, a consulta)!i of:dte Office odd when the Canadian government lngdaJes· as what is rumored to be a 360- the 1972 ABM Treaty. and that what was 
of Naval Research, and an experienced deci~ that ii wanted no part of the SDI degree phased-array radar complex, is far intended about testing and development 
professor of computer science, spelled pri>gndn, even though· any· bypotli"etical more questionable than what the USSR is merely implied a shift from .the teclmology 

. • out in detail bis r~ for resigning space-based defensive sy5tcm for the doing at Krasnoyarsk. that was available at the beginning Qf the .. 
from the official SDI panel thai ¼ dealing : United States would ·automatically pro- 1970s 10· what can be ~dertaken .today . 

. with the computer problems of a space- vide a shield over Canadian territory. In A further atcusation·by the ~- Tliis. statcnient could be taken ·as·•~fJect-
based ABM system. n They make fonpi. view :of all the doubts, it .iJ no wonder tion is that the USSR bas committed "a ing the hard fact 'that major vested in: 
dable reading, adding op as they do to that Congress has now reduced the SDI fa!' greater investment of plant space, tercsts ' are "·now·0invQlvec! -)Ji ilie SDI 

' tbc general ·conclusion that the job of budget for the coming fiscal year. . capital, and manpower" .to advanced BMD ·pro&r!lffl..C:n(#~·t1,e•men in:tbe labd- • 
• designing . tlli! 'neccssatY computtr net- _· • In consequcn~ -we are told that next technologies .than the . US has." This --~ • ratoiies.Who' s!'littecl""ihewbotc' tllii!g and 
• .. work is an imPQSSil?lt oiie, Iil the letter or - . year's" ·-soL 1W>-' program wiiI focus . exii-.va,arit _clliim~'liot ·bome OU~ by• • ··· the' autborliia 111' &--~~~-~-
' resignati011 that covered his detailed sub- mainly on land-based systelllS. On the • CIA. docililient ahtut'.Sovlei' efforts wrudi ' • ineot who i,ii'<:Puraged them; bur"alsa'ihe • 
1 missi0Dll, Dr. Parnas wrote that he was $' otherband,4tshouldnotl>e~eiltbat • , ·-,:,,; .. • · _, • ,_.., ··. : " indiisii'ialisiswiio

0

8ee' iil°lhe'sn'1program 
f aware that ~ ,wtre :soft~ar~ experts ~•: the setb~k to 't~. progr~ ~ put ~ • f ·'. ~ -bo.!1~: ¥t~ :~oi :;atf~~. !O 

who would disagree with ·him,: and .. for.. ' end to the work being .done 1n Livermore l: . disregard: • Unfortunately, -tlie"·statcment 
• .,,- ' whom .. : .. .-·.,'::. , ~ ' • '. ·' ··on 'nuclear-bomb-pumped X-ray lasers, i ,_also ~J.cit1f'i\n~ed aiii,rit~,'bTeacl:iof • 

. > . . )c. .. • • • • or at Lo$ ~amos· ,OD • excimo: Jasen . r ;, 'the " ~ :":Jiidi,ed ·0eraril Sniith·''bas 
.the _proJect ?ff~ :.a ~urce _of . •. powered b/electron· beains: f<s I -~ . • ' ·, ji;;inted out that w~t Mcl'arlaiiefaiplied 

• • funding, fundiall_ ng whiDcb. ~h~l)rtfir~~-·· said, both Iabontiorics had ~barked oil was tio~ just a bteacii, 1!i1t' a new version 
'?n:'e person f • .. •. unng I e st • their jltt laser and particle-lie.am proj- ., ~of tlic treafy. ~ Thai tl!e :stateineiit was 

; ~~gs fiof our =~nlcould_see t_h~- .ects well before .ilie _President spoke in ' . publicly -~layed down befm~ '!be~-
0 ar •gur~ . ~ eyeryone JD _ March 1983, and they did so without . cletit met ' Mr. Gorbachev was . therefore 

v~v~. ~o~_every?ne tha! I koow being disturbed by any thought that the • ~nly' to 'be~- • '. ... ·' • · • 7 ' . , '-'i '· ' 
wttbin·1h~ military rnd115trial <:0m• 1972 ABM Treaty barred the devel~ • Butl(remalns highly ·regretta:bie"tluu 

~ pleJ<.r itl :J:l:'l SOI a new .:'J>ot ~f opment of-space-based def~ systems, the myriafan~ diverse ar~eiits _111iout 
8<>!d · JUSl: w~tmg to-ile tap~--:- or by tl!e fear that long. before any SDI have oow mduced what nugbt wdl be 

.l 0r:, ,Panias u; • fully ~up~ed ln bis ,.; such system ooulil even lie devised, the described ils a . state 11f schizop)u:eola 
, view. liy the compuier specialists •who ._ testing of its components would almost among America's E!D'~ _'#lfiCS: All of 
' have recently founded an organization • certainly constitute an abrogation of II!, .. them recognize· thaf the • colietence • of_ 
··caned Computer Professionals (qr Social ' ·ti:eaty:"· __ ,,✓,,,· ·-NATO is a vital consideialioll, and oue· 

"'"' Resp0DS1l>ilit}!. British computer experts There is ·a1so no reason to suppose that . that makes it necessary . for-the United 
have,: ~ -""Pressed g,,eir· slcijiic1sm the men who are working on a super- , states, as the keystone ortbe' allililioe, to 
aoo.ie what ;bas been proposeil, ~ and • comptlter and ··software for a space be supported in • its policies wlienever 
even more·· recently Herben _Lin of MIT -defell$e system are· likely to "bring '·their possible . • But at the same time there is 
bas ~oded Ji review _of the entire prob!~ , work io a halt because authoritative com- considerable skepticism in Europe about 
by stating_ tb,lt "no sof~ware-enginccring ' puter specialists have declared that it will was • presented to the Armed .Services some of those policies, and particularly 

-iechnology can be anticipated that will never be possible to devise all acceptable Committee of the Senate on June 26, about America's· nuclear policies, 111-
support the goal of a comprehensive bal- network whicli ,-could transform the 1985."' Indeed, the document expresses eluding the SDI program, which is widely .' 
lislic missile ciefense. ,;,. AU this is in line separate . compo~ents ·of a _space-based do11bt about the ,ipplicability of even 8 . regarded as a threat to the i972 ABM 

" with the conclusions of the receutiy pub- BMD intQ ii workable BMD system. The network '\:If - Krasnoyarsk • .systelDB- Treaty and as a sp,:ir "to the nuclear· arms 
lisbed OTA' assessment. Thefacl. lhat Dr: theatrical dream that was the background regarded as the most serious breach of · race . . The arguments about the. deploy-
Solomon Buclisbaum of the i!ell Labora- . of the Pre$idcnt's challenge to the scien- the 1972 «eaty-Tor widespread ABM mcnt of cruise arid Pershing II missiles on ' 
tories and Dr. Danny·Cohen of the Uni- lists of America should in rctrospcct be deployment. Dr. Garwin. in a follow-up European territory caused considerable 
Ycrsity of • Southern California have seen as a proclamation to the world that to testimony presented to a congressional politic;il trauma and their ' echoes have 

• publicly expr~sed more op~tic view$, " work oii particle beams and 'high-power stud; group 00 October 10, • 1985, has . not_ yet died."' It "."oul~ t1>;crefore 91: a 
,,-,,... even if they \lo no't claim that error-proof 't .lasers' : was : already in progress. In no also pointed out that the better part of ma1or error of political Jlidgm:ent to treat 

or tested software: for :the soi· concept sense did ii "1·that work in motion. It the large ·Soviet program ·on· strategic' lightly .the fact that vast numbers of 
coulti' be devised; does not dispose,of the , wouid be, equally sensible and prudent to . defense·is devoted to1he upgrading of its Europeans are fearful of any moves that · 
criticimis. What is more, it is difficult· to suppose that research . and development anti-a,ircraft defense syJtem." . might lead -to a further buildup of nuclear 
imagine the political uproar that would work on lasers and particle beams that is But-whatever the lrllth about Krasno- armaments, or to assume that any deteri-
result were the public to become aware going on in the USSR was not baited by "Soviet Directed.· Energy Weapons oration in the relations between the US 
·that in addition to !laving its destiny en- the announcement of the American SDI Penpectives on .Strategic Defenses, . CIA and the USSR as a result of SDI ·would 
trusted to a computer netwock, it was one pr'?gram. , . (March 1985); • Soviet · Acquisition of not produce a new· wave of antinuclear, 
not free from errors in software. I doubt ,- _ .. Military Significant Western Technology: and indeed of_ anti-American, protest in 
if SDI could ever surmount Ibis obstacle. . 5 • An Update (September 1985); Soviet Europe. 
It would be worse lhan•having .nuclear Strategic_Defense Programs, Department •• ~ 
antimissiles in one's back yar" One consequence of the criticisms. of the of Defense and DeJ,lartment of State (Oc- . The agon;.,;;.a th_ at is n~w go.;;g ~ri • 

. ,. "' • tober 1985)·, Richard Perle, "The Soviet .......... 
SDI program has been the reduction of Record on Arms Control," The Natiol'IQ/ • about the US invitation to engage in SDI 

The OTArepon undoubt~Y reinforced the SDI budget. Another is that-many of Interest (Fall 1985). ., work is already a practical sign of the dis-
_.., ·the views about the strategic shoncomings the -explanations that are now given by , • quiet and SUSPi~on which are entertained 

I>f the SDI con~t. wbjcl! have been so the administration for the need for the "Soviet Strategic Defense Pro gr~· about tlie Ptesident's · initiativl Some 
powerfully 'expressed by' >Yames Scbles- program tci continue_ differ 'from the (Department of DefeDSI' and Depart:ment NA '\'O govermne$ have aeclincd 

• • Pr den · · · • d f his of State, October_ 1985), p, i2_. .,.. •. • inger, Dr. Harold Brown, and . R6ben esi t's ongmal v,s,on an . rom • ber.ause . they dislike the entire idea on-,. 
McNamara, tbtee former secretaries of view that a defense against -ballistic "Rohen M. Gates and Lawrence K. 'political and strategic grounds. The 
defense; by Gcn~~al Brent ~wcroft, missiles constitutes a higher category of Gershwin, ' "Soviet S!rategic Force IIHfuh government agreed to participate 

· Developments." . 
whom the President had earlier put in morality than the maintenance of security "The New York nmes (October 23, 

through. the threat of mutual anolhila- "In a submission to. Congressman 
"Davi4 L. Pam,.;, "Software Aspects of 
Strategic Defense Systems," American 
Sc~tist, Vol. 73 (1985), pp. 432-440. 

,.,New S~ntist (October 31, 1985). 
"-rile Development of Soflw;ire .for 
Ballistic Missile Defense,n Scientific 
American (Decc;nber 1985), P.P· 32-39. • • ' . • 
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lion. One major justification•continues to ·Mrazek (October 10, 1985), in which he l98S). ' • 
be heard: that the Russians ·are engaged also pointed out that the .Stanford Uni- "For example,.;;, Dcc'ember 3, 1985, the 

versity Workshop of Strategic Missile Netherlands government declared that 
• on work that correspoocls to different Defense, of which-be was a member; rec- having finaDy agreed to the stationing o( 

elements of the SDI program, and that in ommended (April 1985) that the United the complement of cruise missiles assigned 
' many ways they arc ahead of the United .States should fund an adequate program to it, as compensation it was going to 

States. We have also been told that some of work on offensive countermeasures to abandon two other nuclear roles which 
Russian actions have already breached Soviet SDI, including work on powerful had for long been its responsibllitY.in the • 
the terms cir the 1972 ABM Treaty. lasers. NATO strategic plan. 

.. 
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in the knowledae that if it refused to pro- . to triple in. little time the number of 
vide a (ormal blessing SDI . ~ were warheads that are carried on their giant -

~ 'already• In the field seeking to -entlee SSl8s, a simple niultiplication which ur 
European specialists With particular skills tlfeory would by iUeif increase tlie threat 
to work in the United States. Since the that US missile 'silos face from· an SSl8 
I 972 ABM Treaty bars the United . States first strike from .. three thousand to nine 
from sharing with others any technology thousand MIRVed warheads. 
that relates to strategic ballistic missile 
defense systems, -cooperation will do little :Richard Nixon . and Henry Kissinger 
to help either the economies or the mill- gave their supJ>Ort to SDI because they 
tary defenses of European countries that saw 'in it botli a means whereby the Rus-
formally biess collaboration on R&D, ex- siaiis could be induced to return ·to 
cept insofar as such SDI R&D contracts as _.Deocva, and a ."bargaining chip" in arms 
may be won in probably costly competi- control' negotiations.' But if one were to 
lion with American companies could pro- regarll SP! as a bargaining chip, one 
vide employment· for some European sci" would also .have to accept that the US 
entists and engineers in what may well will gain only·if it throws it away. If the 
turn out to··be no more t~an a sharecrop- SDI R&D program continues, the Rus- . 
ping exercise. . ..- . siaos will respond. Even were SDI to con-

Europeans who concern ~em.,eives wit!i • found its ~tics 1111d s~cci:ed in !be sense 
these matters apPr.eciate it.at· even it the that its separate components could be nt· 
nuclear arsenals of both sides were cul by· • ted together in a working system, the 

_ SOpercent-'as.has now been proposed by . United States and the West"a•·•• who!e 
both the US and ihe OSSR-'more than':'- would flllll lose, • not orily because the 

. enough· destructive power would still re- USSR w_ould have devised measures fur 
main, whatever way tlie cuts were made, defeating a ·space-based BMD, but 
to devas!,ate.npt i>rilr the E~<>pean main- . • because there are ra~~ <?~~. 'tbllll_ I~ .. 
Ian~ :but aho 'tlf~} lrutcd States_ and -t¥ · : b~ _JC~s, fof . CX811iple :10~ range '. 
westem USSR;' llic· concepi of nuclea,:,. lo'!-~~ cn!;ise .~iJc;s~ ~~ert~y ,_tllf 
supcriori~ ~ .b,ecome meanioJless: _It tf~_·cg~d _'~ .~~";11~ ti-tf'. ) •:',;~ 
belongs, m the language ·of Lord Car- dcvastau~11. . _·_ • : , · , . < 
rington, NATO's presenl secretary general; . • • 'i>residelit Reagan still speaks as ilioug}) 
to the unreal -world: or'"ijliclear accotµtt• . ' • iui~og has . chari$ed his o~al_dr.;.;.;'. • 
ancy ;•" And ~uiopeans 'nii-more belieye B~t it '·Jias" ~ _ch,anst:!1- ~ci~f ~ 
th~ !heir couit~es could. be defe11<ied by . ~hang¢· ii wh_en ' be ~eclat~~t @Fr ~t!ie. 

• a 'space-based ·BMD than they imagine Geneva s1111Unit llaj_ what_' tlif Jln!ted. 
ffiat the. USSR woiild ever risk a first States was eiiµ,arking upon. W!!,S !l .iJo'if-
strike either .in Euro{le· or :against the tis. nuc/eqr. .. space ·-defensive . system . • That: 
Many .SUSJl"Cl thlrt ~ picturlof a layered . • dcJ;laration, if acted ._ upon, . would 6e the 
space-detetise system_ was • fabricated in ~ death icnell of. the nu~lear0pumped_ X7ray 
order to confuse the innocent into sup- laser. · the kernel of ihe scenario of a 
posing that • a gpace-based BMD ·would defensive astrodome frrst painteirfor hlin 

_ operate in 'a measured sequence, a pro- . • by Edward Teller. • ·"• ••. '.-· • . 
portipn of the offending missiles or war~ . Paul Ro_binson, ihe principal ~socialC 
heads ·being· destroyed as ·they· traversed director for nationa;I security programs at 
the layers in turn. The greater the number Los Alamos, has been recently • quoted 
of laym postulated, the more ·missiles as saying .. tbat the X-ray laser is•:in any 
would be destroyed, ·until in theory-and- event flawed because. "it . might inadvert-

• OD paper .::: alniost :all were eliminated. ~ entry "l'.feak havoc OD other SDI COID· 

But, as I have said, it is the first -layer pooents in $Jlllce." while bis colleague; 
defense that is both decisive and regarded Steven Roclcwood, the Los Alamos dircc-
as unfeasible by indepeniteot scientists. ior of SDI research; asks whether an or-
There are also many European officials biting device containing a powerM nu-
W'ho, being concerned with xeal military . clear bomb . could . ever be politically 
security, won~er what SDI bas_ to do with acceptable. __ 
Europe. They know that while _it is just But, one now has to ask;·did an effec-
conceivable that the Russians might ooci" live X-ray laser· ever exist, or could it be 
day attack across the lron Curtain, their made to exist? Whatev~r the President's 
purpose would be to occupy territory,- motives in iosisti!lg in rei:cnt ·week&. that 
not radioactive· terrltol)' that had been bis SDI proposal implied a non-nuclear 
devastated by n4clear ,;~pons. • llMD, bis protestations, no doubt in-

The President and Mr. Gorbachev now advertently, coincided with a growing 
seem to be locked into their .,respective , volume of informed comment, ba§ed on 
positions. Tune and ·time again the Rus- recently published statements by Liver-
sians have declared that if the US con- more itself, ' to the effect that the claim 
tinues in its scarcl\ for a .spaa,-bascd that '.an effective ~uclear-boinb X-ray . 
defense system, it will embark upon its laser has been devised was not only 
own countermeasures, including the fur- _ pre"lature, but also based upon an un-
ther buildup of its offensive forces. This warranted reading of measurements 
is surely not propaganda: In the Weill- made in critical tests . ., • 
berger letter to· the Pr~ident that was What is more, some directors of SDI 
leaked just before the· Geneva · summit, research at ·Livermore have publicly ex-
the defense secretary warned that "even a pressed concern because the success of 
probable territorial defense [by the _the research for which they are responsi-
USSRJ would require us to increase the • ble has been exaggerated by Pentagon of-
number of·our offensive forces and their ficials. Dr. George Miller, · bead of de-
ability to penetrate Soviet defenses to fense progr~ at the Livermore labora-
assure that our ·operational plans .could • tory, bas been reported as saying that the 
be executed.- That is precjsely what the publi~ "is losing sight of how difficult the 

• Russians also say they will do if the lf$ jqb is," while bis colleague Dr. Cornelius 
continues to seek, through SDI, to devel'lt' • F. Coll m, who is director of "Star 
a "territorial defense." And, as Mr. N'txon Wars• systems studies at Livermore, 
warned in bis recent article in Foreign declared that "overstatements by Pen-
Af/alrs, it would be easy for the Russians tagon officials were imperiling the pro-

" . , • . . "For the above statements by Robinson, 
Alastair Buchan_ Memorial Lecture, • Rockwood, and Livermore, see R. Jeffrey 

given at the Institute for Strategic .. Smith, Science, Vol. 230 (November 8, • 
Studies, London, April 1983. • 198S), pp. 646-648 and (November 29, 
42 Boston Swrday Globe (November 24, 1985), p. 1023; Los Angeles Times 
198S). (November 12, 1985). 
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~ An earlier America onre provided wild animals with all the green n;ifesis, lush 
wetlands, -untouched deserts and free-flowing rivers they neerled for survival • 
• Over the years; we nave made good use of many of our lands and resources but 
have needlessly destroyed others. Today many wildlife areas are endangered 
species. ". • • • - ' . . . . ' '' . ·, " . ' " 

In Loui5iana's Atchafalaya Basin, aplan,to drain and,cultiV<1q: 800,0QO acres:()[ 
wooded wetlands would wipe out the home of more than 300 species of birds, '50 . 
species of iilatitmals, ail(l coontless thous:ilidll of aquatii: 'species.';" _.:· ;'J_' • r ,-· ·: . ' 
' From Lowiana to California, 'from Maine. to Nebraska; habitats are~ 
,Tlie National ,\V~ Federatioi, is W?fking to save them and the \Vildlife#Y .. 
support; ~~•-·J. -:- -::- · -.,.'. ~ . ; -: ; • . • ... , ' f • • • • .- • . • ~ - .. _ • • ·~· · -.· ! • 

. Join us. Write Department 203, National Wildlife Federation, ' 
, - l41216th Street:, N.W., Washington, D.C. 20036. .. ;: • • 

• < ~(,-~~i,~c~rorWildlife ... ~J~ ,a;:;> 

I SCIENCE AND I I THE REVENGE -ii 

I'• ·'OF NATURE I. 
Marcuse & Habermas I 

by c Fred Alford 
. ... ·" · -~- ,•.'-'-,4. ;-· - • • .. ~;• • 

"A thoughtful and probing study ' . • c • 
Urongly recommended'-' 

- • ... _ • . :_Fiod DaUmayr • 
• ii¥1iWn11y of Ni,".e Dam~ • 

Octobt:r 191S , $l4.58_plus $1 .SO shiJ)t)lni 

~;;~rsi1
1! ;:~:re!:'t :1t·i: . J;60J-
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Today, 75 m1Hion adl!lts,.:-. 

about one American in three;: • 
can't read adequately. And by . 

• -the year 2000, U.S. News & 
• World Report envisions an • 
· -. America with a literacy rate of • 
• ooly30%. . 

Before that.America comes 
to be, you can stop iL. • 

• by joining the frght against •1 

illiteracy today. ' . 
Call the Coalition for Literacy 

at toll-free 1-800-228-8813 and 
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· '91unteer Against llliter.H:l' 
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"WHILE YOU were watching 
the Summit, tlie East ' Ger­
mans went right on blowing 
up bwldings along the Berlin 
Wall, to improve their field of 
fire should any-
one take Soviet 
rhetoric too 
serio:isly." 

--~-............. ---- ------ ----- ... - -

gram .. '. . This ' jqb is difficuh eilo11gh thal _pv;. ~ n~~ \ :i11~t¥; th; Rus-
without having 10 defC!ld hyperbole and sians woiiih~ ~ pl'me"tlieii rue 

. exaggeration." It is ~ reported that a to !ht Americiti • miss& ·. fields · and Mt 
recent demonstration which was laid on aha ahii" ~l' cent~r{ ~( ~ulation, any 
to impress a scleaed audience about tlie • mote thu., • Ille. Russiw -am be relied . 
effectiveness 'Jf the electromagnetic rail- ' upon to believe that' ·IJie United States 
gun was -a. spoof. -The demonstration ' would ~e·tlieir ·~es. A "point defense" 
pretended to show that a mock-·up of a or sm· JI, as solllC ·now call it, would. in 
Soviet SSI8 mlssile coul!l be destroyed by short, take us back to squar!i-o'u.e-to the 

. the rail-gun. In fact; General Abrahll!)l· same argument ..that rev.ealed the fu~ty 
SOil is reported by .The New York Times of missile defenses _and ·which ended in 
as having 1ater rcv~oo "that the damage. , the 1972 ~M Ti~ . . . , · '< • 
had not actually ~ done liy an elec- ·r • • ' • 

.· tromagnetic rail-gun b'ut by a iiarderied Aclheril)~ -~ µ,e:stri;~.'in~~tation" 
·projectile fired . 'troin an ait:gun"-a of tliat treaty. "has. t)i,~ore become a 
weapon whose antiquity .goes back to the vitlll consid~rati~ii- fo( , air .or ; us - n?t 
early .eighteenth.centuryi" • • ' •• • . rome.so-called'liberal ufiepretation of the 

• - way its t~ •.~~- drafted, however 
Surely th; President iriust ~~ ~~ired- legally argued,- not $0lil"e Jlt!,' version, as ' 
aic, possibly· even from what Gorbachev , Gerard Smith lias"pi,lt"it; but the treaty _in 
told him, what the arguments against SDI • the sense in whicb '"it :was· negotiated by 
arc. Surely . he realizes .that the nuclear ,the two sides. Were· some demonstration 
anns rare is different in ,kind from the . iest of a ~ovel BMQ cilmponent by either 
competition which takes place in the field side to ri,suit "m a liililateraf breach, it 
of conv~ntioiial arms; that the idea that would be 'biit a siiori step tp the _abroga-

-1;1!~ ,,(}~ ,-~ p ~R:: .~d. E~o!'! ~~: • ~~;~ 't ::~ : ~ :J~e:s,·n-~o;rtderh'\"t •• oe' 
._ev!'I:~ ~l}!iJectcd,;to,a nucl~ ,9:>llfli~ IS 1 ......, ~o ..,..,,., .... , ~.,._.., 
. total ,na,dness; ~d tl)af sµcl, a '.C9nflict •. 0- ·'. .i9, '. ~#i'.Otii( 'st>i~f~?f: _nucl~ : 

:'! ~j~~ ~at~:1=. · wT~cd n .. -r~~ :f u~~,~~pci;: 
• il!g. l11U11bers of. noel~ .warli~ds tiiid c • "'.':fe. ~ .~!?u,J,dj<>t~I! soty~ lUIY of the 
deliv~ -~ lems, r ~~ "to_ ·mentiQJ! ' " , ' ; • . @ .t1¢!1'i ~~~ ~~ n<>w diVtde the ~o 

• sumed-itei ' - ·: ' hlve. :i!Qt ' ,. , .• " ,,. ' ' "" • ' . • • • ' , - • 
• ri• • ~-· .. , -,;~·:._,.-~'!:... ••• - .,I~_-~! • ·:,~i -t~..,ake_e_,lh•.•t --

,·jid~ hC!!ter· ~#Y;.i?a?f · tm !I('°"' • 

to- ib~· Unit . . , 09f JO. the "; ·• ' m'uiiit • . of toiial .,d ~acial 
aiu'f not to Euro~: What lhey iiave done • dispute.( ~4" prol>lew: ·:or social :anc1 • 

-_ !s rC!luce µ~iy ro,'.~f : _,';-:- ._:: • ·./~:t . economic". develo~C wliicli now tor­
•. . w_ ~~q ~ 1i~.th .. •_ ·n(?Dl_ ~IYJet"l!'_,':l~_-' . -_~_,· · m_ent.t~ ·~iillk~,oo 'i>e',~ ikl,.and in,ihe. 
. ml.11"" . <1fthcso14ebate,:,:\5,~~ -,- , re:soluuo_ii_prmim;.:O~whi~li<i.thhavea 

if a pm ' BMD defense proves imp<issi° C common .;¥,ci#,;,Bo,rh '. li:a~ s~d 
bl~. a '"leil'ky" oil~ would still' be worth tberefo,-e 4,'{~( A h~l)'l:S ,of the 
having. It is yet another Ji'tbb.; ..;.~rds : critical l!irrerence between "ihe- BMD of 
whi~h bclps lo lull the .,senseS", W 't11at ,we • the ·sixti& and what Ii being cliscussed 

• fail to "realiu tlie. hi<Je<ius reality, that now. Twfuiy y~ °i!s o, active .defeiis~ 
the fraction of warheads th_&$ . :!"ould against u#ll~:af§i:f were ~$· devi~ , 
"leak" $ough would today be enough 111-"'·, • by both,~1des m }'\:Sponse to .a f9rm1ilated 
cause what O_!ICC ~ to_.be euyhemistj- operationa) requi~ ent Wni~h,.it was .~.' 
cally called ~table dan:iage." Y{e correctly assumell . ~uld be . tecbnicaljy. 
continue -to talk , about mi.m'beri oT:,w'itt- • satisfied. Today SDI is a concept that is 
heads and . megatons as though they were "technology led" . by th~. belief · that new 
numbers of tanks and bomber aircraft.' technological . wonders 'can . be fitted 
The brutal fact which our· minds seem in- together in order to create an effective ' 

• capable of taiqnt'ln is that w"!"C'tlie. explo- operational defense ,system. No one, not 
siontooccuiover,N.ew.Yori or)Yashing• . even Ille ,Pr~ld~ -~jj~~ that Ibis 
ton, London or Mos~w. one mel aton co)ild ~Ver 1!4ppen before th~ turn ot the 
would be equivalent · 10 a mlJ!iou instan- century, if indeed. it'ever'!iroves possible: 
tancous deaths (what matter if the figure He also knows that in Jbe iµterval there 
were 100,000 or 200,000 more or less?). • could be military coriflici. . • ." 

The President mai protest that his SDI The two iea4ers· sh9uld therefore :keep - • 
dream implies a piotection of people and oo ,reminding . "eacli j)ther • tiiat were the . 
not of silos. _But however many tiJ_nes he prevailing state of nuclear deterrence; ti> 
does so, the fact is that were the "un- break down, ihe resµlt . could be •• a 
thinkable" ever to occur, a fntlW Alller- catastrophe imparaJielC<\ iii the history <if 

- ican president would probaby never know warfare, and one wliicii would inake even • 
how his enemy had behaved. He could the worst natural disaster or' which 
well have disappeared in the nuclear history tells us seem like a gust of wind. 
Armageddon. If the SDI program ends • Let us therefore bope that when Presi-

. • up only in protecting Anlerica's land, dent Reagan and.· Mr. Gorbachev next . 
based missiles, no president could be sure , meet, .even if they do not discuss tech- . 

"For the statements by Miller. Olli, and 
Abrahamson, see William J . Broad, The 
New Yorf<: Times (December f6:_ 198S) . . 

nicalities, their visions of the dangers 
which they fare · in the years ahead will 
move them closer . than tliey appear to 
h11ve bedI in Geneva. D 

LIPSTICK~ 193,5 
.,,,, 

At· A~t Pearl's' kiss the pointed head 
Extruded glistening pale red 
From the jet sheath where it was housed 
Looked lilce our Labrador, aroused. 

-.James Merrill 
~ 
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the awesome military strength of the Soviet Union. 
A refusal to make distinctions between totalitarian re­

gimes makes it impossible to understand the world today, 
as well as making a muddle of history. Vietnam is totalitar­
ian and allied with Russia; Pol Pot is totalitarian (the worst 
of them all, probably, short of Hitler), and allied with 
China. Can anyone deny that a better totalitarianism has 
replaced a worse in Cambodia? We refuse to recognize the 
better, not because we prefer the worse, but because we 
hope there is a "third force" thafwill be preferable to both. 

Hannah Arendt, author of The Origins of Totalitarianism, 
believed that to say "totalitarian" told us a good deal about 
a political regime. When Hitler ruled Germany and Stalin 
ruled Russia, there was much that supported that belief. 
But even then there were enormous differences, more 
important for some people than for others. In Poland Jews 
and communists and socialists knew that it would be 
much better to escape to the East (Russia) than to the West 
(Germany). It was awful in the East, too, and those who 
could got out fast after the war. But the difference between 
Nazi Germany and Soviet Russia for many people was as 
simple as the difference between death and life. 

IN OBJECTING to the assertion of "moral equivalence" 
of all totalitarian regimes, I am concerned about both 

the past and the future. First, we should not obscure the 
unique evil of Nazi Germany. That evil had no necessary 
connection with totalitarianism. "Totalitarian" Fascist It­
aly (at least it tried to be totalitarian, even if it did not 
succeed so well) had nothing against its Jews until Hitler 
forced it to adopt anti-Jewish laws. We will never fully 
-undet1tand the Nazi evil or take its measure. But we can 
never say Nazi Germany was a nation like other nations-­
even totalitarian nations. 

Second, we should not pretend that this concept of 
"totalitarianism" can be a real guide to our foreign policy. 
It doesn't tell us what to do about Russia, or about China. 
Obviously we cannot be indifferent to totalitarianism. The 
United States prefers democracy, it defends democracy. If 
it doesn't, it should. But how that affects its foreign and 
military policy, in the light of all other considerations that 
must be weighed, is another matter. 

One consequence of the emphasis on totalitarianism is 
that it lets authoritarianism off the hook. In human terms, 
what Argentina did to people was far worse than what 
Yugoslavia, for example, does. There is indeed no com­
parison. In fact, using torture as a test, it may well be that 
in any given year the authoritarians come out worse than 
the totalitarians. But I don't recommend torture as a single 
test, eiltter. The exigencies of foreign policy have caused 
us to be friends with torturers. Torture should weigh 
heavily in the balance. But I don't know if one can set up 
an absolute rule. 

In analyzing our conflict with Soviet Russia, old labels 
are less and less helpful. Marxism doesn't help, Leninism 
doesn't help, and even totalitarianism, I would argue, 
doesn't help much. It does not outline the distinctive char­
acteristics of our conflict that cause it to continue today, 
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long past the time when Marxist (or totalitarian) ideologies 
served as an internal threat to our friends and allies in 
Europe. Something else is going on, and the totalitarian 
label doesn't tell us what it is. 

NATHAN GLAZER 

Nathan Glazer, professor of education and sociology at 
Harvard, is the editor most recently of Clamor at the Gates: 
The New American Immigration (Institute for Contemporary 
Studies). 

How to break the arms control impasse. 

A STAR WARS SOLUTION 

THE USUAL danse macabre of American-Soviet arms 
control negotiations is about to begin. The process is 

typically initiated by a Soviet announcement to leaders of 
the U.S. government, and to the myriad self-appointed 
Am_erican accommodationists trooping to Moscow to seek 
on their own a "fair" solution, that the ongoing stalemate 
is due entirely to American rigidity. The Soviets insist that 
they cannot give an inch, and that only a massive display 
of American good faith-translated into unilateral conces­
sions--can revive the negotiations. 

In the late 1970s the Soviets made it clear that progress 
in negotiations would be contingent upon U.S. abandon­
ment of its cruise missile program. In 1984 they premised 
even the beginning of arms control talks on the disman­
tling of the U.S. Pershing and cruise missiles already de­
ployed in Europe. Then the MX missile came to be desig­
nated as the impediment to any compromise. And now 
the Strategic Defense Initiative, Reagan's so-called Star 
Wars proposal, has been identified as the mortal enemy of 
arms control. 

These arguments are then faithfully reproduced on the 
Op-Ed pages of U.S. and West European papers. Re­
nowned professors, former ambassadors, various politi­
cized scientists, and leaders of the arms control lobby 
plead for a demonstration of American good faith-which 
happens to coincide with the acceptance of what the Sovi­
ets have been demanding. The process of negotiation thus 
begins in earnest-but among us Americans! The Rus­
sians, meanwhile, sit at the table in Geneva and wait for 
the eventual U.S. concessions. 

It is a normal procedure for the United States to prepare 
for serious negotiations with the Soviet Union by defining 
a tough opening gambit, to be followed by a more flexible 
position that would be exercised in conjunction with some 
demonstrated Soviet willingness to compromise. But it is 
usually only a matter of time before some disgruntled 
official leaks the substance of the fallback position to one 
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of the ex-ambassadors, peace-loving professors, or any 
one of the 535 representatives and senators who have 
lately become our surrogate secretaries of defense and 
state. Any one of them then feels free to publicize the 
fallback position as his constructive suggestion. Indeed, 
the latest fashion is to compose a joint letter published 
under three or four prestigious signatures, strongly urg­
ing the U.S. to make further unilateral concessions in or­
der to convince the Soviets that we are negotiating in 
earnest. After we prove our good intentions, the Russians 
may be prepared to accept our third-or fourth-fallback 
position as a proper match for their own unyielding 
position. 

THE SOVIET argument against SDI and the domestic 
critics' case against SDI are politically complementary. 

The Soviets say that SDI threatens the militarization of 
space, and that there will be no arms control agreement 
unless it is abandoned. The American critics say SDI will 
not work, that it will cost too much, that the Soviets can 
very easily overcome it, and that the Soviets are dreadfully 
fearful of it. The logical inconsistency of these arguments 
is less important than the political symmetry of their in­
tended effect-namely that the U.S. should unilaterally 
forgo the SDI program. 

In fact, nothing could be more damaging to the pros­
pects for real arms control than the jettisoning of SDI. 
Indeed, th_e time has come for the United States to bite the 
bullet on the SDI question. Only if a strategic defense 
system is deployable within the next decade or so, and 
only if our will to deploy it is proven credible, can the 
United States trade it for a genuine and comprehensive 
arms control agreement with the Soviets. It is essential 
that this system be capable of disrupting and rendering 
militarily useless a Soviet first strike by intercepting mis­
siles early in flight or by knocking them out as they de­
scend toward the United States. Anything less than that 
virtually guarantees that there will be no comprehensive 
arms control agreement. • 

The reason for this proposition, unpalatable though it 
may be to the arms control lobby, is rooted both in the 
changing character of nuclear weaponry and in the nature 
of Soviet strategic deployments. In the 1970s both sides 
enjoyed large strategic forces whose primary function was 
to pose the threat of annihilation to the other country. 
These systems were not susceptible to preemptive de­
struction. The emergj.ng reality of the 1980s and 1990s is 
that both sides are deploying far more accurate weapons. 
These weapons are capable of a preemptive first strike that 
could eliminate the opponent's strategic forces-and pre­
vent effective retaliation. For the first time it is possible to 
contemplate the possibility of an attack that destroys an 
overwhelming majority of the other side's forces while 
also disrupting its command and communications struc­
tures to such an extent that any response would be mar­
ginal, spasmodic, and conceivably not totally destructive. 
In short, as accuracy increases so does the benefit of strik­
ing first. 
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This is not to argue that the Soviets (or the United 
States) are likely or certain to launch a first strike. It is 
simply to say that the nuclear relationship is growing ever 
more precarious. This is the current danger in the Ameri­
can-Soviet military situation. It needs to be addressed and 
resolved by the arms control process, if possible; or unilat­
erally, if arms control remains stalemated. 

But there is another problem raised by the advept of the 
highly accurate weaponry. The Soviet Union is now de­
ploying such forces in large numbers; the United States is 
not. How can we negotiate effectively in this situation? We 
somehow have to convince the Soviets to limit the further 
deployment of their new SS-24 and SS-25 missiles, and to 
limit significantly the deployment of existing SS-18s and 
SS-19s, all of.which have counterforce capability. Without 
such limitations, by the early 1990s the Soviets-even by 
conservative estimates-will have enough missiles to 
place the entire U.S. arsenal in jeopardy. Only our Trident 
and Poseidon submarines already out at sea might escape 
destruction from a Soviet first strike. And with the confu­
sion and resulting disintegration of communications sys­
tems, the submarine forces might not be in a position to 
retaliate effectively. 

In contrast, the United States is not likely to be able to 
threaten the Soviet Union in a comparable way. No ongo­
ing or likely deployment program will enable us tojlunch 
a disarming attack. Even if the U.S. had some form of 
strategic defense in' order to protect its missile forces, we 
would still have far too few MX missiles, D-5 missiles on 
Trident submarines, and Midgetmen to even permit con­
templation of such a disarming first-strike attack at any 
point between now and the end of the century. 

IN THESE circumstances, the decision to go ahead with 
the SDI makes eminent sense. But it also means refor­

mulating it politically and strategically. The U.S. should 
drop or at least de-emphasize President Reagan's idealistic 
hope for total nuclear defense for all our population. We 
should also abandon our unwillingness to consider SDI in 
the bargaining process. If we implement that part of the 
SDI program which by the mid-1990s would enable us to 
disrupt a Soviet first strike, we would reinforce deterrence 
and promote nuclear stability. That means concentrating 
on terminal defense and boost-phase interception. 

Once we establish our determination to act on the SDI, 
we are in a better position to strike a bargain. We can say to 
the Soviets that we both face essentially two choices, one 
mutually beneficial, the other especially costly to them, 
but both stabilizing. The first choice is to renegotiate the 
1972 ABM treaty to permit deployment of strategic missile 
defense, but without either side improving its ability to 
carry out a first strike. Then, in return for significant re­
ductions in SS-24s, SS-25s, SS-18s, and SS-19s, the United 
States would not deploy its strategic defense system. The 
second option would be pursued if Soviets were unwilling • 
to accept such a bargain. The United States would unilat­
erally terminate the ABM treaty and proceed with the SDI. 
This would render the Soviets' new generation of accurate 
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missiles useless and wipe out their multibillion ruble in­
vestment in them. 

Some critics of the SDI argue that, the Soviets could 
respond by vastly increasing their offensive deployments. 
There are two problems with this line of thinking. First, if 
the Soviets do respond by building up, they will confirm 
the ominous suspicion that they are intent on preserving a 
first-strike capability against the United States; if so, the 
urgency of negating that threat is all the greater. 

Second, if the Soviets expand their offensive forces, the 
strategic defense could be expanded proportionally. Re­
member that such a system would not need to be foolproof 
since it would not be designed to defend populations; it 
would only need to be capable of significantly disrupting 
an attack on U.S. strategic forces. In such a competition we 
would have the advantage. It would be far cheaper for us 
to add defensive missiles than for them to add highly 
accurate offensive missiles. (Those who make the most 
ambitious claims for the SDI should bear in mind that we 
could not compete so well if we were seeking to build a 
foolproof defense of our cities. If our defense had to be 100 
percent effective, it would cost us far more to expand it 

than it would cost the Soviets to expand their offensive 
forces.) 

To shape such an effective U.S. defense strategy and a 
meaningful negotiating posture, President Reagan's SDI 
needs to be redefined. We must show the Soviets both that 
we can deploy a strategic defense system soon and that we 
will negotiate over its deployment if they are willing to 
make stabilizing reductions in their offensive missile 
forces. In the event of Soviet unwillingness to accept such 
an arrangement, we would be in position unilaterally to 
achieve strategic security for ourselves. And because the 
SDI would not be accompanied by a massive deployment 
of disarming first-strike offensive U.S. systems, we would 
in no way increase our strategic threat to the Soviets. 
Either way SDI promises a genuinely stabilized nuclear 
equilibrium between the United States and the Soviet Un­
ion. It is time to act. 

ZBIGNIEW BRZEZINSKI 

Zbigniew Brzezinski was assistant to the president for 
national security from 1977 to 1981. 

Betty Ford ministers to the rich and famous. 

ADDICTION A L.A. MODE 

BY P. J. CORKERY 
Los Angeles 

IN A CITY that already regards chefs, hairdressers, and 
lawyers as acceptable playmates, the flowering of yet 

another exotic social type can't be regarded as particularly 
noteworthy. But in Los Angeles this season there's a new 
species of personal companion on the rialto that is not only 
positively orchidaceous but that demonstrates just how 
chic addiction has become. The hottest companion here is 
a "disenabler." 

A "disenabler" (also known as a "key voice") is a per­
son who keeps you from doing drugs or from drinking. 
I saw my first disenabler at a party given by a producer 
last February in honor of his new mountainside home 
in Bevarly Hills, an eccentric 35-room pile that looks 
like Mount Vernon descending Benedict Canyon. As the 
producer's wife was showing me around, I watched my 
host, a dapper fellow in his 50s, being followed around 
by a weather-beaten guy about the same age dressed in 
jeans, jersey, and a baseball jacket that had the 

P. J. Corkery, a Hollywood writer, is addicted to 
California. 
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initials "S.O.B." sewn on the back. 
The producer and his follower eventually came by and 

the producer said to me, "Great place isn't it? Meet Char­
lie." I shook hands with Charlie. The two strolled away. 
"Is Charlie somebody I should know?" I asked the produc­
er's wife, fearing that I might have insulted some studio 
face card or other local figure of consequence. 

"No," trilled the producer's wife, "Charlie is just here to 
keep Leo from doing any drugs." 

"I didn't know Leo had a problem." 
"The worst. Leo just got out of Betty Ford's," she ex­

plained. "While I was down at the fat farm in La Costa, 
Leo checked into Betty Ford's." 

"I thought that was a drying-out place." 
"Yeah, but everyone goes there. Leo went there for 

his coke problem. They told him after he got out 
to go down to the Cocaine Anonymous meetings at 
Cedars-Sinai. Paul, you should see the women at those 
meetings. And the men! Primo! All great-looking. Well, 
anyway, Leo's been going. And Leo talked at one meeting 
about how hard it is to stay off the stuff at parties. 

I 

' 
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Letters from Readers 

Strategic Superiority Russians must be convinced that 
instant retaliation-especially di­

To THE EDITOR OF COMMENTARY: rected at their soft targets-would 
Robert Jastrow's otherwise excel- be the immediate consequence of a 

lent article, "Why Strategic Superi- strategic first strike. 
ority Matters" [March], has two The second flaw is Mr. Jastrow's 
serious flaws. The first and fore- . implication that civil, air, and mis­
most is his contention that the sile defense would significantly 
policy of Mutual Assured Destruc- mitigate the effects of a U.S. coun~ 
tion (MAD) is based on the as- terstrike. Most experts agree that 
sumption that "both the U.S. and civil defense would at best shield 
th~ USSR will freely offer up their only a small fraction of the targeted 
populations for massacre"-a policy population from the immediate 
he says the Soviets have repudiated. blast, radiation, and thermal effects 
In fact, all that MAD requires, of the explosion. Even to accom­
from our point of view, is that the plish this there would have to be 
Russians are assured that after a widespread movement away from 
(surprise) first strike by them on us, the population centers and/or into 
we retain the capacity and the will shelters, a process that would take 
to destroy their homeland utterly. considerable • time and therefore 
And this is indeed the case. Even give a clear warning of Soviet in­
if the USSR demolished all land- , tentions . . This would be more than 
based U.S. ICBM's, all U.S. bomb- sufficient for us to place our missile 
ers, and all U.S. submarines in portf forces on alert status and would 
(which is virtually impossible witJi ti obviate a surprise attack. As for 
present technology), the U.S. would missile defense, Mr. Jastrow knows 
have about ·2,400 nuclear warheads .t well that present Soviet capabilities 
on submarines at sea, essentially in- - don't come close to meeting the 
vulnerable to such preemptive at- threat; very few of our • counter­
tack. Mr. Jastrow claims that these strike missiles would be stopped in 
could be used only to attack cities this manner. Even the Russian de­
and soft targets, i.e., not hardened fenses against skillfully piloted air­
silos. In this he is correct and that craft are imperfect, as .has been art­
is exactly what the function of our fully demonstrated by Israel in 
counterforce should be. What Lebanon. 
meaningful gain could be derived The above having been said, I 
from striking at the remaining So- do not mean to imply that Mr. Jas­
viet missile force after its primary trow's conclusion that the U.S. 
echelons had already done the job? needs tQ improve and modernize, 
The very purpose of a retaliatory- rather than dismantle, its nuclear 
strike capability in the context of arsenal is incorrect. Our present re; 
MAD is to convince the aggressor taliatory capability will not last if 
that any strategic nuclear attack we do not continue to develop 
will bring certain and lasting de- newer technologies. The Soviets 
struction on himself. Clearly 2,400 will eventually improve their abil­
warheads, each with at least several ity to track and attack our sub­
times the dest-ructive , power • of marines. Their weapons will be- _ 
those dropped on Japan, would come more accurate and they may. 
eliminate from the map every large develop an effective anti-missile 
city and town in the USSR, in capability. If we do nothing, or 
addition to destroying industrial, worse, dismantle our forces, we will 
commercial, transportation, and eventually become vulnerable. But 
communication facilities. it is relatively easy for us to pre-

Mr. Jastrow asks what American vent this. By concentrating on 
President would order such retali- small, mobile ICBM's (not super­
ation faced with the certain knowl- hardened MX's), by improving our 
edge of further Soviet strikes against strategic submarine fie.et, and by 
our cities? A corollary question is keeping at the forefront of research 
what President would not order on third-generation systems (space­
such a strike after 2,000 Soviet ther- based, anti-missile weapons), we 
monuclear warheads had impacted can retain what Paul Nitze has re­
on our territory? Such an attack, £erred to as Situation Q, i.e., "a 
even directed only at our military situation in which the strategic nu­
facilities, would kill millions of clear deployments and capabilities 
Americans, both directly and via of the two sides are such that 
the effects of long-term fallout. The neither side can hope to gain in 
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relative , enduring capabilities by 
initi~ting a strike against the nu­
clear forces of the other side." 

LEWIS A. GLENN 
Lawrence Livermore National 

Laboratory 
Livermore, California 

Robert Jastrow's historical .review 
irt the first part of his "Why Stra­
tegic Superiority Matters," I be­
lieve · his subsequent analysis of 
whethh the Soviet Union has a 
preemptive first~strike capability 
against the United States could 
have . profited by addressing some 

To THE EDITOR OF COMMENTARY: additional issbes. . . . . 
. Robert Jastrow has alarmed h!m- . First, Mr. Jastrow fails to address 
self unnecessarily. He is quite right explicitly the usefulness of a launch­
in thinking that the latest version on-warning posture by the United 
of the Soviet SS-18 missile is prob- States .... Mr. Jastrow's analysis 
ably accurate enough to destroy assumes that after the Soviet Union 
American Minuteman missiles in latuiches some 2,000 war.heads in a 
the Midwest. But he is quite wrong preemptive-strike attempt, the U.S. 
to think that the United States, in response would be simply to leave its 
the wake of such an attack, would 1,000 Minutemen in their silos to 
be forced to shoot at Soviet cities; or suffer the full brunt ot .such an • 
do nothing at all. There are many all-out attack. If th~ Minutemen 
thousands of Soviet military targets were instead launched on warning, 
in addition to hardened silo5-'air the United States would have up 
fields, tank parks, submarine bases, to · 1,000 MIR V-ed missiles (about 
missile and warhead production 3,000 . warheads) with which to 
facilities, warhead storage depots, strike "hard" military targets in 
communication centers, transship- the Soviet Union .... Do the bene­
ment points, and so on. The. Na- fits of a launch-on-warning posture 
tional Strategic Target List a.t Offat offset the presumably increased 
Air Force Base near . Omaha cur- risks of a false warning precipitat­
rently includes about · 40,000 tar- ing a thermonuclear exchange? ... 
gets, the vast majority of t~em mili- . Second, Mr. Jastrow 'fOndudes, 
tary in nature, _and all but a very and I agree, that the .Untted States 
few vulnerable to attack by SLBM's tan no longer threaten the use of 
and other delivery systems. its strategic weapons to make up 

A Soviet attack on U.S. Minute- for the inadequacies of its cohven­
man silos, air bases, and submarine tional-fbrce capabilities.' ("Twenty 
bases would involve several thou- years ago, or even ten years ago, the 
sand nuclear explosions on tJ .S. American nuclear arsenal would 
territory. U.S. casualties would in- have been sufficient to deter a Soviet 
elude from three to twenty.million attack on Western Europe, but that 
dead, depending on the .. exact .i- is no longer the case.") But . . . 
nature of the attack, weather pat- Mr. Jastrow begs the question of 
terns, and the like. This would be ~: 1 ,what· the United States should do 
a catastrophic event in Amencan ' about this situation .... 
history. It would be followed by a J Even with respect to nuclear 
catastrophic event in Russian his- weapons, he gives no clear-cut pre­
tory-the detonation of several scriptions. . . . He fails to tell us 
thousand warheads on Sovie,t terri- what, if anything, the United States 
tory,. but not including cities. The can do to improve its strategic 
literature on NSDM 242 and Presi- posture in the short term, through 
dential Directive 59 makes this fact the I 980's. Furthermore, given his 
abundantly clear. If Mr. Jastrow tondemnation of MAD, Mr . .Jas­
doesn't believe what he teads, he trow is curiously silent about U.S. 
might try a few phone calls. There efforts to move away from the 
are many officials in Washington . MAD doctrine, such·as Presidential 
who would be glad to tell him that Directive 59 (set forth in the Carter 
a Soviet nuclear attack on the administration and the goal of 
United States would be followed by which is the implementation of a 
a comparable Americanhnuclear a,t- survivable, highly flexible counter­
tack on the Soviet Unio , and that force strategy). 
our attack would hurtjust as much • Finally, Mr. Jastrow implies that 
as their attack. .. the U.S. would be in a good posi-

H strategic superiority matters, tion if only it had more accu­
Robert Jastrow does not know why. rate and survivable missiles than 

• / THOMAS PowERS the Soviet Union. Still, such efforts 
South Royalton, Vermont may fall short of providing stable 

strategic deterrence. Even a clear• 
To THE EDITOR oF COMMENTARY: cut U.S. numerical superiority in 

While in general agreement with missiles would not prevent the So-

LETTERS FROM READERS/8 

viet Union ·from attempting a pre­
emptive strike if, by striking first, it 
could destroy the U.S. military com­
mand's ability to conduct an effec­
tive retaliation. The Achilles heel 
of U.S. strategic posture is the stra­
tegic-command syste1n, at least ac­
cording to John D. Steinbruner 
("Nuclear Decapitation," Foreign 

-Policy, Winter 1982) .. Stejnbruner 
claims: "Fewer than 100 Judicious­
ly targeted nuclear weapons could 
so severely damage U.S. communi­
cations facilities arid command cen­
ters . . . that the actions of indi­
vidual weapons commanders could 
no longer be controlled or coor­
dinated ... " 

Steinbruner believes there is no 
technological solution to the prob­
lem of command-structure vulner­
ability and consectuently that pro­
found changes in U:S. strategic doc­
trine are necessa,y. I would wel­
come an informed discussion of 
whether this .command-structure 
vulnerability really is a challenge 
to some of the fundamental as­
sumptions on which national secu­
rity rests. 

WILLIAM E. HEWITT 
Chicago, IHinois 

To THE EDITOR OF °COMMENTARY: 
. . . I find the belief in our na­

tion's vulnerability to a Soviet 
counterforce or emasculation mis- . 
sile strike to be completely implau­
sible. 

Soviet missiles are not now nor 
could they ever realistically be ac­
curate enough to accomplish the 
sort of strike against America's 
land-based missiles that Robert 
Jastrow and a number of defense 
inalysts fear. I admit that under 
-'ift.,eal test conditions, Soviet rocket 
scientists have achieved a CEP 
(Circular Error Probability) of 450 
meters with warheads, a:n accuracy 
which, if accomplished under actual 
wartime coridi tions on a vast scale, 
would 1 be sufficient to knock out 
our land-based missiles in their 
silos. However, it should be kept in 

_ mind that a CEP of 450 meters 
does not mean that every warhead 
is _guaranteei;l to hit within 150 
meters of .a . target. Rather, it 
means that 50 percent of the war- . 
heads will fall within a circle 
Jhose radius is 150 meters-and 50 
percent of .th1 warheads will £all 
anywhere outside the circle. Under 
actual wartime conditions, how­
ever, it would be realistically im­
possible to achieve such deadly ac-

. curacy 50 percent o_f the time. The 
Soviets would be lucky to achieve 
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such accuracy on a wide scale 25 
percent of the time. . . . 

This means that Soviet warheads 
would be falling all over our coun­
try, - many unintentionally on or 
near civilian population centers. 
Even with an ideal- level of accu­
racy, the Soviets would have to al­
lot three (not the two that Mr. J as­
trow claims in his article) warheads 
to each of our 1,054 land-based niis­
siles to knock out about 90 percent 
of our land-based missile force. 
America would be saturated with 
1,500 nuclear warheads detonating 
in places other than our missile silos. 
In addition, many of our missile 
silos are in or near enough to civi­
lian Population centers so that even 
Soviet warheads that were precisely 
on target would still produce great 
numbers of civilian casualties. The 
missiles inevitably hitting off tar­
get would produce tens of inilh(ins 
of civilian casualties. 4 

Thus a Soviet counterforce strike 
only against our land-based missile 
silos would inexorably produce 
such a high level of civilian casual­
ties that it would be indistinguish­
able froin a Soviet attack deliberate­
ly intended to kill large humbers of 
our civilians and pr~uce wltlescale 
civilian property damage ... ; 

Another serious flaw in Mr. Jas­
trow's fearful reasbning is the 
implicit misconception . that the 
United States would passively ride 
out an enemy attack, after which 
our leadership would very carefully 
assess the damage and circumspect­
ly consider options before deciding 
whether to launch a retaliatory 
strike. But actually, at the -time of 
thl! attack, we would be operating 
under either a launch~tmder-attack 
policy or an attack-on-warning 
policy, the latter being likely in a 
time of great international tension. 
Under an attack-on-warning policy, 
our retaliation would be ordered 
when it is obvious that Soviet war­
heads are on the way; thus many 
of their warheads would explode 

· on empty American silos whose 
missiles had aready been launched 
at the USSR. 

Under the launch-under-attack 
policy, the policy -that is usually in 
effect,,our retajiatory forces-land­
based missiles, bombers, and subma­
rine-launched missiles-would go 
into action as soon as it were obvi­
ous that America was under attack. 
Contingency systems would insure 
that our retaliation would , be 
prompt, even if the President were 
killed at the outset, or were out of 
communication, or if our military's 

main command-and-communication 
centers were destroyed. Thus the 
longahd thoughtful pause envisaged 

• by Mr. Jastrow after a Soviet coun­
terforce attack, during which our 
leadership is supposed to decide to 
surrender to the Soviet Union, is, 
in practice, an impossibility. It 
does not stand up to analysis. 

I think Mr. Jastrow makes · far 
too mtich of the ·soviet civil-defense 
program, a program that many 
Russians regard as no more than a 
joke. Realistically it . would not 
save more than a handful of Soviet 
citizens in a nuclear attack; it 
would not prevent the widespread 
deaths from disease, famine, radia­
tion, exposure, and civil dislocation 
that would follow a nuclear war; 
arld it would do very little to pre­
serve the USSR's industrial capac­
ity. The Soviets know that their 
civil-defense measures, while per­
haps enabling some of their govern­
mental and technocratic elite to sur­
vive a nuclear war, would not lie 
able to prevent civilian casualti~~( 
on a horrendous scale. ' 

Mr . .Jastrow is quite wrong iii 
daiming that the Russians _have 
"rejected" the idea of "avoiding 
nudear war." The Russians have 
most certainly been very careful 
about avoiding nuclear war, for 
they realize that a nuclear war 
wo,uld destroy the USSR as a vi­
able, modern nation. Mr. Jastrow 
has used some quotations and cita­
tions out of context -to present a 
very distorted and hence highly in­
accurate view of how the Soviet 
leadership thinks about' nuclear 
war. In arguing against Malenkov, 
who believed that a nuclear war 
would destroy world civilization, 
Khrushchev did claim, from an ab­
stract standpoint in keeping with 
Marxist theory, that socialism 
would survive a nuclear war while 
capitalism would not. But Mr . .Jas­
trow does not present Khrushchev's 
complete statement in which he 
admitted that the Soviet Union 
would suffer very grievously from a 
nuclear war, and that therefore the 
Soviet Union should be very care­
ful to avoid a nuclear war. . . . . 
Mr . .Jastrow ignores the fact that 
Khrushchev believed, as most of the 
Soviet leadership now believes, that 
socialism can and will win over 
capitalism without resort to nu­
clear war. 

Mr. Jastrow also ignores the fact 
that Khrushchev instituted cut­
backs in Soviet military strength 
and expressed the belief that· the 
Soviet Union could possess only a 

fraction of the nuclear weapons 
possessed by its enemies and still be 
safe from a nuclear attack because 
enough Soviet weapons would sur­
vive the attack to be able to devas­
. tate the attacker. Yes, Khrushchev, 
in contrast to Mr. Jastrow's dis-
torted view of him, was amenable 
to what we in the West call the 
idea of ,iudear "sufficiency." 

Mr. Jastrow, along with many 
other defense analysts, misperceives 
the function of the Soviet military 
and the significance of speculative 
statements found in various Soviet 
military publications. 

The Soviet military does not 
make operative policy, and is under 
the control of the Soviet Commu­
nist party. The Soviet .piilitary is 
the obedient implementer of pol­
icy decisions of the Soviet lead- • 
ership .... Thus various _specu­
lative opinions, essentially abstract 
in nature, in military publications 
should not be taken as irre-

. vocably binding on the Soviet lead­
etship. It may be true that one 
opinion found in Soviet military 
publitations is that once a nuclear 
war is ·considered irlevitable, the . 
best way to fight it would be to 
strike first. But it is understood 
that the decision to strik~ would 
not rest with the Soviet military. 
This idea of striking first if a strike 
by the enemy is considered inevita­
ble, of "beating the enemy to the 
punch," as the expression goes, has 
also been expressed by American 
civilian and military thinkers-it's 
called "preemption." But because 
some American analysts have specu­
lated on the possibility of launch­
ing a preemptive strike against the 
Soviet Union does not meart that 
the United States is implacably bent 
on liunching such a strike and that 
America's strategic nuclear weapons 
have been built with only such a 
preemptive strike in mind .... 

The Soviet leadership does, in 
fact, believe in deterrence. In the 
late 40's and early 50's, when the 
United States possessed a nuclear 
monopoly, the Soviets believed that 
their capability to overrun Western 
Europe kept them safe from an 
American nuclear attack, while we 
believed that our capability to at• . 
tack the Soviet Union with nuclear 
weapons kept the Soviets from 
overrunning Western Europe with 
their army. From the time that 
both sides possessed nuclear weap­
ons in large numbers, the Soviet 
Union has believed that its ability 
to retaliate with nuclear weapons 
has kept it safe from nuclear attack. 
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The Soviet leadership doesn't 
want a nuclear war and has estab­
lished its strategic nuclear forces to 
prevent a nuclear attack upon the 
Soviet homeland, not for the pur­
pose of initiating an unprovoked 
nuclear attack upon the United 
States .... 

It may be true that some Soviet 
generals have expressed . the belief 
that a nuclear war is "winnable," 
according to some special definition 
of victory. But Mr. Jastrow and 
other defense analysts ignore the 
fact that other Soviet generals, as . 
well as civilian Soviet leaders, have 
expressed the view that victory in 
a nuclear war is a meaningless con­
cept. And even those Soviets who . 
do believe th.at victory of some sort 
is possible in a nuclear war, don't 
actually want a nuclear war. . 

. .Jo~EPH FORBES 
Pittsburgh, Pennsylvania 

To THE EDITOR oF COMMENTARY: 
. . . Robert jastrow makes . it 

seem that the USSR has le£ t the 
U.S. in the dust in the nuclear­
arms race when others cite good 
sources to show that the Soviets 
have simply reached parity, making 
the present a unique opportunity 
for both sides to accept a freeze on 
a further nuclear arms build-up 
(see Randall Forsberg, "A Bilateral 
Nuclear-Weapons Freeze," Scientific 
Aitierican; November 1982).· I won­
der where Mr. Jastrow g~ts his 
facts. .· 

His assumption that counterforce • 
strategies can replace MAD ignore~ , 
the fact that nuclear weapons yield ' 
massive destruction and that many 
military installations are in or near 
major population centers. Tens of 
millions will die in either case. 
Furthermore, since accuracy is the 
key to an effective counterforce 
strategy, and American . missiles 
have long been recognized as hav­
ing greater accuracy, who would be 
more likely to use count~rforce 
strategy? As argued by three ex­
perts . in the April 1983 issue of 
the Bulletin of Atomic Scientists, 
counterforce strategy would prob­
ably take out a nation's command­
and-control capabilities, thus insur­
ing escalation to .all-out nuclear 
war. It is therefore inore danger:ou~ 
than MAD .... 

Mr. Jastrow seems to assume So­
viet imperialistic intentions in the 
nuclear arms build-up. ~eorge F. 
Kennan, whose credentials for un­
derstanding the Soviet mind carry 
far more weight than Mr. Jastrow's, 

• explains Soviet military paranoia 

in a light far more congritent with 
history. After all, the Russians suf­
fered terrible casualties in their 
own homeland in the last world 
war, as they have in other wars. 
They are surrounded by their tra­
ditional enemies, and the U.S. 
seems _to be aggravating the situa­
tion by arming some of diem with 
weapons of massive destruction .... 

JAMES H. CARLISLE 
Riverside, Cali_fornia 

To THE EDITOR OF CoMMENTARY: 
. . . . I take exception to Robert J as­

trow' s belief that the Soviets "reject 
the view, so widely held in Amer­
ica, that the mass detonation of 
nuclear weapons would mean the 
end of civilization. . . ." In fact, , 
they renounce the first. use of nu­
clear weapons, while first use is 
our official policy in case of an in­
vasion of Western Europe. Our 
Vice President said three years ago 
that we could win a nuclear war, 
President Carter developed a plan 
(Presidential Directive 59) to fight 
one, and we talk of limiting such 
a war to Europe. . . . 

. LETTERS FROM READERS/5 

That the Soviet build-up began 
in 1963 . should tell us something. 
In 1963 we had nuclear superiority 
and the Russ~ans had been embar­
rassed by the Cuban missile crisis . 
Isn't it possible that what Mr . .Jas-. 
trow considers a build-up in order 
to win a nucle.ar war if it broke out 
is only an attempt to build up an 
arsenal so that they neea never be 
embarrassed again? That is how I 
read it, since they now want a 
freeze while not one expert on our 
side is willing to trade nuclear ar­
senals with the Soviet Union .... 

Next we come to perhaps the 
backbone of Mr. Ja.strow's case. I 
will not dispute his assertion that 
the destructive power of the Soviet 
nuclear · arsenal is about twice as 
great as that of the United States. 
What is groundless and dangerously 
incorrect is his statement that "the 
missile forces of the Soviet Union 
also have a combination of accu­
racy, destructive power, and num- _ 
hers that will enable them to de-

• strov most of our Minuteman mis­
sile; in their silos in a preemptive 
first strike. We lack any such capa-
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bility. In other words, the Soviet 
Union has strategic superiority." 
All the data that I am aware of ... 
clearly show that the Soviets do 
not have a first-strike capability,' 
but that the next generation of 
weapons (MX and Trident 2, as 
well as the probable Soviet weap­
ons of the 1990's) will change that. 
To me, this is the reason it is im­
perative that we have a nuclear 
freeze now, before the new tech­
nology,undermines MAD and gives 
whichever side strikes first a possi­
ble chance of "winning a nuclear 
war." . .. 

If the Soviet Union wants a 
.nuclear war, the species homo 
sapiens will be extinct by the year 
2000. If it does not, then MAD is 
valid and will be in effect until the 
next generation of strategic weap-

• ons is deployed (hence the necessity 
of a freeze) regardless of S~viet 
civil-defense measures or rhet9ric 
to the contrary: . . . ., 

ROBERT DEBARE 
New York City 

To THE EDITOR OF COMMENTARY: 
Coming from the NASA area of 

Cleveland, as I did, I had complete 
faith in Robert Jastrow's "Why 
Strategic Superiority Matters." But 
a doctor relative (retired colonel) 
and a Common Cause associate (re­
tired colonel) both say our Tridents 
know precisely where they are at 
all times. Who's right? 

VIVIAN BENTON-RUBEL 
Clearwater, Florida 

To THE EDITOR OF COMMENTARY: 
Robert Jastrow argues that be­

cause of its strategic superiority the 
Soviet Union could launch a pre­
emptive first strike against our land­
based missiles without threatening 
our civilian population. Our only 
response would ,be to destroy its 
cities from our submarines, and 
that would be suicidal because it 
would unleash a Soviet second­
strike attack against our cities. 

Leaving aside the enormous risk 
that such a preemptive attack 
would inflict serious civilian casu­
alties, and an exceedingly generous 
assessment of our patience while 
our Il}issiles were being destroyed, 
what would • the Soviets have 
gained? Our real deterrent would 
still be ,intact. Could the Soviets . 
move on Western Europe? No more 
than before, they destroyed our 
land-based missiles. This argument 
merely confirms the relative useless­
ness of our land-based missiles ex­
cept as a first-strike weapon. 

Later in his article, after having 
conceded that we can overkill the 
Soviet Union ·from our submarines 
alone, Mr. Jastrow then unthink­
ingly argues that if conventional 
war breaks out, Soviet nuclear 
superiority becomes the decisive 
factor. Why? If we could destroy 
the Soviet Union 10 times over 
rather than 5 times over, WOlV,d 
that help us repel a conventional 
attack? Would it make the Soviets 
less likely to iaunch • a conventional 
attack? 

A nuclear response might be pre­
cluded in a conventional attack be­
cause of the retaliatory implica­
tions. But this is not an argument 
in favor of strategic superiority. It 
1s an argument for building up 
our conventional might, not for 
sinking billions more into demon­
strably useless equipment1 like the 
MX. 

RALPH RosKrns 

ready battered convicllons that 
apologists for the current massive 
build-up in the · American nuclear 
arsenal are both logical and well­
intentioned were dealt yet another 
blow by Robert Jastrow's article. 
. . . I read the article in the hope 
that he could convince me that our 
submarine-based missiles are not 
sufficient to counter any Soviet nu­
clear threat, but it was a vain hope 
indeed .... 

Department of Physics 
University of Pittsburgh 
Pittsburgh, Pennsylvania 

Mr. Jastrow is apparently sug­
gesting that if the Soviets la~n~ed 
2,000 warheads targeted on our 
1,054 missile silos (his figures)., 
equivalent to an attack several mil­
lion times more devastating than 
the one launched against Hiro­
shima, the American government 
would simply go about its business 
as usual, wait for the fallout to dis­
perse, and then call everyone out of 
his basement. Why? TQ protect our 
cities-now lacking some of . the 
amenities we've grown to love (like 

( . . edible food, potable , water, and 
~~ 

1
( breathable air), but the · best we 

have, I guess. . 
To THE EDITOR oF CoMMENTAR1: 

Robert Jastrow's article lacks 
completeness. It is true that . . . 
strategic parity is more stable than 
the overwhelming superiority of a 
ruthless adversary. But the second 
aspect of strategic policy is the avoid­
ance of overwhelmingly large num­
bers of strategic weapons on earth. 
There are always some unintended 
consequences in the implementa­
tion of national-security systems: 
witness two world wars in this cen­
tury. There is also the risk of acci­
dental explosion as the absolute 
number of weapons on earth in­
creases. The .cost of losing influence 
in the world has to be measured in 
light of. this risk as well as others. 

• The advocates of the nuclear­
freeze political Il!Ovement know 
that, in a simplistic sense, "strategic 
superiority matters" and "better 
Red than dead." But neither of 
these views solves the problem: 
freeze advocates are driving the 
governments of America and Rus­
sia to face the complicated task of 
negotiating a condominium of na­
tional-security interests that will re­
duce the risk of intentional war, 
semi-intentional war, and purely 
accidental nuclear explosion. 

JOHN GELLES 
Ventura, California 

To THE EDITOR OF COMMENTARY: 
The emperor has clothes! The 

emperor has clothes! Strategic su­
periority does matter! Alas, my al-

This is absolute madness of the 
most incredible kind. Our subma­
rine-based missiles are a perfect 
deterrent precisely because they 
cannot destroy the Soviet nuclear 
arsenal. Were they able to do So, 
for precisely the reasons Mr. Jas­
trow advances in support of his 
arguments, the Soviets would be 
tempted to develop and use their 
first-strike capability lest they lose 
their ability to respond to an Amer­
ican attack. Short of President Rea­
gan's Star Wars defensive shield, 
the Soviets' understanding that we 
can destroy their society as now 
constituted after a first strike re­
mains the best deterrent against 
such an attack. 

DAVID G. PosT 
Washington, D.C. 

To THE EDITOR OF COMMENTARY: 
Robert Jastrow's plea for nuclear 

superiority seems logical and con­
vincing-until one realizes that Mr. 
Jastrow has finessed the issue of 
adequat~ nuclear defense and is 
really advocating a strategy for a 
limited nuclear war. 

Mr. Jastrow's whole argument 
rests on the idea that the policy of 
Mutual Assured Destruction (which 
he concedes will prevent war so long 
as both sides believe in it) has been 
undermined by the Soviets' abil­
ity to destroy our ICBM's; the So­
viets could thus wage war on us 
while avoiding the large-scale de­
struction of t~eir own society .. 
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clear weapon that can survive an 
attack and have the capability to 
respond. The submarine armed 
with ballistic missiles fills this need. 
These missiles now have the accu­
racy to attack targets that are 
valued by the Soviet leadership. 
They do not have to be fired in­
discriminately on Soviet cities. This 
adds to the credibility of our de­
terrence doctrine. At the sam~ time, 
the submarine-launched missile is 
not a first-strike threat since it 
would be virtually impossible to 
<:oordinate a sustained counterforce 
attack using only submarines. 

A search for strategic superiority 
is a dangerous undertaking. It will 
lead to an ever-escalating and de­
stabilizing arms race. It is a goal 
that can never be reached. Yet once 
we begin to believe that nuclear 
weapons have military value, the 
chance that they will be used in a 
crisis increases. 

According to Mr. .Jastrow, the 
key to our supposed lack of 
nuclear deterrence is the fact that 
our submarines can only hit cities, 
not missile silos. But this conclu­
sion represents a complete depar­
ture from logic. Mr. Jastrow has, 
in fact, inadvertently confirmed 
just the opposite proposition: since 
we do have the capability to oblit­
erate Soviet population centers even 
if all our ICBM's were knocked 
out, Soviet superiority is a delu­
sion. The Soviets' only advantage 
would be in waging a limited nu­
clear war, which they can only en­
gage in with our cooperation; the 
safeguard of MAD can be under­
mined only if we ourselves allow 
it to be, by abandoning it as our 
avowed policy.As long as we make it 
clear to the Russians that a nuclear 
attack, even a "limited" one, would 
instantly bring on massive retalia­
tion, they will never dare attack. 
As mad as MAD is, it has prevented W. E. CORNELIUS 
nuclear war for the past generation St. Louis, Mi-ssouri 
and remains our only sure safe-
guard against nuclear war until RoBERT JASTROW writes: 
that day when all nuclear weapons The main current of cnt1c1sm 
can be eliminated. running through these interesting 

The true danger lies not in the letters is that a Soviet nuclear at­
illusory Soviet "superiority" but in tack on American ICBM's and mili­
the willingness of the U.S. to adopt tary strong points would be almost 
limited nuclear war (including a certain to trigger a devastating 
first-strike capability) as a policy. It American counterattack against 
is people like Mr. Jastrow who, in Russian cities, with massive loss of 
seeking to make nuclear war "think- • life. J n the opinion of the corre­
able" and "winnable," bring us spondents, this is sufficient to deter· 
that much closer to its happening. the Russians from a first strike. (The 

LAWRENCE AusTER r American attack would have to be 

1 
directed against Russian cities be-

' , ,\ ,t-cause our submarine missiles, which 
To THE EDITOR OF COMMENTARY:. J would carry the attack to the • 

- Robert Jastrow bases his case for enemy, are not sufficient!Y. accurate 
strategic superiority on the belief to destroy hardened m1htary tar­
that deterrence, which involves a gets.) 
devastatingAmericancounterattack, This is the premise on which 
is essentially flawed. He is wrong. American strategy has been based 
Nuclear weapons have no military for many years. The trouble with 
value beyond deterrence. Strategic it is that the Russians have now 
superiority is impossible for three built up their strategic forces to 
reasons. There is no way to defend such an extraordinary level of de­
either our military forces or civilian structive power that if we should 
population against a nuclear at- counterattack after a Russian first . 
tack. We do not have weapons strike, as the American theory of 
with sufficient reliability and ac- deterrence envisions, it would be in 
curacy to eliminate all the missiles the certain knowledge that the So­
of the Soviet Union. Finally, we viet Union could direct against us 
do not have the command, control, a third strike so devastating that 
and communication capability to America would never rise from the 
fight a prolonged nuclear war. ashes. Faced with this prospect, the 
These factors also prevent the So- American government might well be 
viet Union from obtaining strategic deterred from using our deterrent. 
superiority. •• • The correspondents seem to be 

New ~ork City 

Like it or not, we must accept saying that this doesn't matter. In 
the fact that the only purpose nu- order to deter the Russians, we 
clear weapons serve is as a deter- only need the capability for carry­
rent. The best deterrent is a nu- ing out a retaliatory counterattack; 

LETTERS FROM READERS/7 

we only need to threaten reprisal. 
But Soviet strategic superiority 
makes that threat far less credible 
than it was, say, ten years ago. Be­
cause of the huge stockpile of mis­
siles and bombs in the Soviet nu­
clear arsenal, the Russians can ini­
tiate a powerful attack on our mili­
tary installations and still have 
enough bombs in reserve 1,0 reduce 
the United States to charred rub­
ble if we attempt to strike back. It 
seems dear to me that this circum­
stance diminishes the value of our 
strategic deterrent. If the Soviet 
Union can destroy a sufficient frac­
tion of our nuclear arsenal in its 
initial attack, or limit the effective­
ness of the arsenal by destroying 
the military-command links to our 
bombers and missile submarines, 
the value of the American nuclear 
deterrent will disappear entirely. 

So now a series of quantitative 
questions arises for the Soviet mili­
tary planners. How many . B-52's 
can they catch on the ground? How 
many American missiles in their 
silos? How many submarines in 
port? How many ~-52's and cruise 
missiles can be shot down in flight? 
How many submarines at sea 
tracked and .destroyed? And how 
successfully can communication 
links be broken between subma­
rine commanders and the President 
or his surrogate? 

Military communication links 
are the Achilles heel · in our stra­
tegic deterrent, as William E. 
Hewitt points out. Communication 
links with submarines are a partic­
ular problem, as the recent report 
of the Scowcroft Commission notes. 
Submerged submarines are hard to 

'!contact by radio because radio 
'wavelengths now· in use do not 
penetrate sea water. M9reover, all 
military communications-land, sea, 
and air-are vulnerable to EMP, 
the Electromagnetic Pulse. EMP is 
a destructive. surge of voltage across 
the entire North American conti­
nent, which the Soviets can gener­
ate by exploding an H-bomb high 
·above the United States. The new 

. silicon circuit chips, which pack 
hundreds of thousands of electronic 
components into a tiny space, are 
particularly vulnerable to EMP. 
One large Soviet H-bomb, exploded 
above the atmosphere at the start 
of a Soviet_.surprise attack, could 
blind all our early-warning satel­
lites and radars. EMP could also 
erase the memories of computers, 
burn out radio receivers, and dam­
age telephone lines across the coun­
try. Our military communications 

..... 
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satellites, which relay messages to 
·U.S. bombers and submarines, 
could also be knocked out. 

With military communications' 
disrupted,. the commanders of our 
missile submarines would be on 
their own. Would a submarine 
commander, cruising underseas, be 
willing to take responsibility for 
starting World War III, merely Oll 
the suspicion that something is 
amiss up there? How confident can 
we be that our submarines will re­
main the ultimate deterrent, in the 
light 0£ these circumstances? 

There are other problems with · 
the submarine deterrent. The Scows 
croft Report observes that oux; sub­
marine force, "consisting solely of 
a few very large submarines, each 
carrying on the order of 200 nu­
clear bombs, presents a small num­
ber of valuable targets to th<; So­
viets." This circumstance is aifa in­
ducement to the Soviet Uniorl- to 
pour enormous resources il').to re­
search on anti-submarine warfare. 
Although submerged submarines 
are the least vulnerable element in 
our strategic triad today, they may 
not remairi so much longer. The 
Scowcroft Report concludes: "Over 
the long run it would be unwise to 
rely so heavily on submarines as • 
our only ballistic-missile force." 

The survivability of our JCBM's 
is also decreasing steadily, because 
of the deployment of hundreds of 
monster Soviet SS-I8's, each twice 
the size of an ..MX. These SS-I8's 
are accurate as well as destructive; 
contrary to the suggestion in James 
H. Carlisle's letter, their accuracy is 
roughly a tenth of a nautical mile, 
or 600 feet, comparable to the ac­
curacy of American missiles. As a 
result, only 15 percent of our Min­
uteman ICBM'i; can survive a So­
viet attack today, and that number 
will decline to 7 percent in 1985 
and 3 percent in 1988. The Scow­
croft Report confirms this weakness 
also; it states that the Soviets "prob­
ably possess the necessary combina­
tion of ICBM numbers, reliability, 
accuracy, and warhead yield to de­
stroy almost all of the 1,047 U.S:­
ICBM silos, using only a portion of 
their own ICBM force. The U.S. 
ICBM force now deployed cannot 
inflict similar damage." Joseph 
Forbes finds these facts "implausi­
ble," but they must be reckoned 
with. • 

At the same time the USSR has 
invested, and continues to invest, 
enormous sums in all elements of 
defense-civil, air, and ballistic-mis­
sile. Mr. Forbes says that Russians 

regard their government's civil-de­
fense program as a "joke," but the 
USSR is spending $3-billion a year 
on civil defense and employs 150,000 
Soviet workers full-time in the 
effort. The U.S. has essentially no 
air defense, but Soviet air de­
fenses are gargantuan in magni­
tude-7,000 radars, 12,000 surface­
co-air missiles, and 3,000 fighter in­
terceptors. A Department .of De­
fense report . states that within a 
few years our aging B-52's will be 
unable to penetrate the heavy So­
viet air defenses. Our cruise mis­
siles are supposed to bridge the gap 
until the B-l's and Stealth bombers 
are ready, but penetration of So­
viet air space by these slow-moving, 
subsonic, pilotless craft is an uncer­
tain matter· at best. 

The Soviet Union is also active 
in ballistic-missile defense. Our 
reconnaissance satellites have dis­
covered five mammoth phased­
array radars under construction i,n 
the USSR, suitable for tracking,!n- . 
coming nuclear warheads and t<d­
geting them for interception gy 

. anti-ballistic missiles. These radars 
take years to construct and are the 
long-lead-time items in an ABM 
system. The USSR has also tested 
its intercepto·r missiles-SAM 5's 
and SAM IO's-in ABM modes at 
altitudes above 100,000 feet. The 
Soviets appear to be moving toward 
deployment of a large ABM de­
fense. 

On top of all these developments, 
the Soviets continue to build up 
their nuclear arsenal. Soviet de­
structive power is augmented each 
year by 5 new nuclear-missile sub­
marines, 175 ICBM's, and 100 SS-
20's. The Soviet margin of destruc­
tive power, now at least twice ours, 
is going up steadily. The USSR has 
also been investing heavily in the 
hardening of its silos and command­
and-control centers. All late-model 
Soviet ICBM's are now protected by 
the world's hardest silos against the 
American counterattack that we en­
vision as the backbone of our de­
terrence. 

The trends are well-defined and 
the outcome- is clear. If not next 
year, then in the year after, and if 
not in that year, then by 1986, we 
will perceive our capability for in­
flicting d~age on the Soviets to be 
so diminished, and their capability 
for inflicting damage on us to be so 
enhanced, that a nuclear war would 
be lost without a missile being fired. 

TURNING to specific points of fact, 
Mr, Forbes is correct in saying that 

·a missile accuracy of, say, 1,000 feet 
mean·s that half the missiles in a 
salvo will land within a circle of 
that radius, and half will land t>ut­
side the circle. However; the half 
that land outside the circle will 
still be clustered . in the neighbor­
hood of the aiming point; very few 
will miss their target by more than 
two or three times the stated accu­
racy, i.e., a fraction of a mile. In 
the case above, 99.9 percent would 
fall within a mile of .their target. 
Thus, it is not correct to conclude, 
as Mr. Forbes does, that "Soviet 
warheads would be falling all over 
our country" during an attack on 
our military strong points. With 
the accuracy Soviet missiles are now 
achieving-and, according to the 
Scowcroft Report, accuracies as 
good as a few hundred feet are now 
in prospect with the aid of terminal 
guidance-it will soon be possible 
for the Soviet Union to execute a 
surgically clean strike, with relative­
Jy few civilian casualties, against 
key military installations in the 
United States. 

Robert DeBare states that avail- ­
able data "clearly show that the 
Soviets do not have a first-strike 
capability," but the Scowcroft Re­
port confirms earlier judgments that • 
the Soviets do have a first-strike 
capability, ~s I noted above. 

Mr. Forbes suggests that our 
ICBM's would not be vulnerable to 
a Soviet first strike because we 
would follow the policy either of 
launch-on-warning or launch-on­
attack, and thus the Soviet warheads 
would only fall on empty\silos. It 
seems to me that the discussion of 
strategies of launch-on-warning or 
launch-on-attack is academic be­
cause the Soviet Union will never 
contemplate a nuclear strike un­
til it possesses the certain · means of 
blinding our early-warning satel­
lites and radars by EMP or other 
methods. 

Vivian Bentop-Rubel says that, 
according io her sources, our Tri­
dent submarines know "precisely 
where they are at all times.'' "Pre­
cisely" is a relative term; in the 
case of the Tridents, it means with­
in about 500 yards, which is pin­
point accuracy in the vast ex­
panse of the ocean, but not good 
enough to destroy a hardened silo. 

Thomas Powers, Robert DeBare, 
and William E. Hewitt ask why I 
did not take account of Carter's 
Presidential Directive 59 of July 25, 
1980 and other recent policy changes 
that indicate we are now more in­
terested in targeting Russian mili-
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tary installations than in killing 
the Russian civilian population. 
The trouble is that we cannot im- . 
plement PD-59 because we are stuck 
with a strategic arsenal dominated 
by submarine missiles-an arsenal 
that reflects the • thinking of the 
years of Mutual Assured Destruc­
tion, and is therefore good for lit­
tle else than killing civilians. Our • 
most accurate missile, the Minute­
man III, although accurate, is, ac­
cording to the Scowcroft Report, 
"inadequate to put at serious risk 
more than a small share of the 
many hardened [i.e., military] tar­
gets in the Soviet Union." Initia­
tives taken in the Reagan adminis­
tration will create a strategic arsen­
al that can back up PD-59, but not 
before the end of this decade. 

Ralph Roskies asks how Ameri­
can nuclear superiority wouldihelp 
repel a conventional attack byhhe 
Soviet Union. It seems to me the 
answer is that when we possessed 
nuclear superiority, its threatened 
use effectively deterred Soviet ac­
tion in Berlin, in Cuba, and in the 
19]3 Yorn Kippur war. By 1978, 
when we had lost that superiority, 
the Russians were able to act with 
impunity in Afghanistan, and, as 
Richard DeLauer, Pentagon chief 
scientist, said, "What the hell was 
the best thing we could do? We 
withdrew from their goddamn 
Olympics." 

Gandhi 

To THE EDITOR oF COMMENTARY: 

Three cheers for Richard Gren­
ier ["The' Gandhi Nobody Knows," 
March]. I always wish his articles 
were longer. The late Dwight Mac­
donald was right when he said that 
Mr. Grenier is "our best practicing 
movie critic/historian" [Letters from 
Readers, August 1981].... . 

I expect Mr. Grenier will find the 
response to his article heated­
charges of racism, cultural imperial­
ism, and character. assassination, if 
not of having personally intro­
duced cobras to the subcontinent. 
A pity, since the essential point, as 
I read it, was not that Gandhi was 
an offensive villain, but simply that 
he was . . . someone whose charac­
ter and ideas-and infh1ence-grew 
out of a specific culture and histori­
cal situation, and who cannot, hon­
estly, be isolated from them. Or, 
more generally, that he deserved 
the dignity of being dealt with as an 
individual, not as an empty human 
shell into which the film-maker 
Richard Attenborough could pour 

an expedient, contextless, prettied­
up idealism. . .. 

CH!USTOPHER DUNN 

Potsdam, New York 

To THE EDITOR OF COMMENTARY: 

I did not see the movie Gandhi, 
nor do I intend to. As a recent emi­
grant from the Soviet Union, I do 
not actually have to see propa­
ganda to know it. Reviews are quite 
enough. However, I did have to lis­
ten to my liberal American friends 
raving about the movie, the man, 
and, most importantly, the "lesson" 
-the applicability of Gandhi's 
teaching to real life. I then re­
minded my friends of Gandhi's no­
torious letter to Martin Buber in 
which, as Mr. Grenier points out, 
Gandhi preached that German 
Jews had the moral obligation to 
stay in Germany and, by willingly 
submitting to Nazi atrocities, teach 
mankind a moral lesson. The arnpz­
ing thing is the answer I recei"ed: , 
"Well, it might have workec\J' 
What has happened to Americ<}n 
liberals? How and when did they 
lose any semblance of moral dis­
cernment so that they can no long­
er distinguish between democratic 
Britain and Nazi Germany (or, for 
that matter, ' between the United 
States and the Soviet Union)? 

If anything, Gandhi's record of 
passive resistance and civil disobe­
dience should serve as a glorious 
monument to Western civilization 
at its best-because it worked. How 
can anyone ignore the fact that it 
could only havr worked because 
Gandhi was dealing with a decent 
and moral society? 

I know the Russians are going 
to like this movie-if they are 
smart they will be showing it all 
over Afghanistan in no time. 

LENA MANDEL 

New York City 

To THE EDITOR oF CoMMENTARY: 

After reading "The Gandhi No­
body Knows" I was reduced to the 
kind of admiration that is usually 
reserved for the high points of daz­
zling scholarship. Richard Grenier's 
research, his matshaling of data, his 
general writing skill all make me 
wonder what peaks he can leap to 
next. . . . The article on Gandhi 
is even more fun than his leveling 
of Reds ["Bolshevism. for the 80's," 
March 1982] and- Missing ["The 
Curious Career of Costa-Gavras," 
April I 982] .... 

Rav TRABAND 

Ainarillo, . Texas 

To THE EDITOR OF CoMMENTARY: 

I admire Richard Grenier for be­
ing so knowledgeable, but I admire 
him even more for his talent in 
thoroughly documenting the histor­
ical background and thus exposing 
a completely unhistorical film. For 
saying "]'Accuse" to all distortions, 
he certainly merits an Oscar. 

.JOHANNA B. ANGEL 

New York City 

To THE EDITOR OF COMMENTARY: 

Richard .Grenier's article on Gan­
dhi 1s illuminating, elucidating, 
brilliant. Not only does he tell us 
about the movie, but about the 
man, and, indeed, the entire cul­
ture and religion that the movie 
purports to represent .... 

ROBERT CARLEN 

Stony Brook, New York 

To THE EDITOR OF COMMENTARY: 

Richard Grenier undertook the 
mi:ich-needed job of debunking 
Gandhi. I applaud his effort. At 
the same time, some small points 
need to be corrected and I would 
like to add something to strength­
en his argument. 

When Gandhi supported the 
Khilafat movement of the Indian 
Muslims after World War I, he op­
posed the creation of new states for 
the subject peoples of the Ottoman 
empire, which had been envisioned 
by the treaty of Sevres (1920). One 
of the new states called for by the 

-victors in World War I was an 
Armenian state to be set up in 
eastern Anatolia in part of historic 
Armenia. The Armenians had just 
suffered the first modern genocide 
·at the hands of the Turks. The 
massacre continued after the end 
of World War I in areas which 
France and the Russian Bolsheviks 
handed over to the new Muslim 
Turkish g·overnment of Ataturk, as 
well as in Smyrna, conquered from 
Greece. 

By his support of the Khilafat 
movement, Gandhi was disregard­
ing the national rights of the Otto­
man subject peoples and especially 
those of the Armenians. He was 
saying in effect that mass murder 
did not bother him. Genocide, he 
implied, was OK. Let me add that 
the Armenian massacres were not 
an obscure event. In fact, they re­
ceived worldwide attention. Surely 
Gandhi was aware of them from 
the British papers. These facts 
strengthen Mr. Grenier's argument. 

Where Mr. Grenier is mistaken, 
I believe, is in attributing to the 
Arabs in general the desire to sepa-
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