The Myth of MffiV
by LEO SARTORI
he initials MIRV, virtually unheard of six months ago, now
appear on the front pages every
day. They stand for a new weapon with
an impressive name: Multiple Independently Targeted Re-entry Vehicle.
What is MIRV? Why is the military so
anxious to have it, and why have fortytwo Senators sponsored a resolution
urging the President to seek an agreement with the Russians to ban further
tests?
Briefly, MIRV is a "missile bus"
whose "passengers" are nuclear bombs.
It enables a single booster to deliver
as many as fourteen bombs, each one
accurately aimed at a different target.
The targets can be 50 or 100 miles
apart, perhaps even more. Both we and
the Russians have the know-how to
produce MIRVs; none have been deployed yet, but testing is proceeding
on both sides.
It is generally agreed that from a
military viewpoint, MIRV is an effective weapon. Unhke ABM, which critics
contend may not work and will not
add to our defense, MIRV almost surely will work and potentially represents
a tremendous increase in striking
force. The opposition to MIRV is based
on the conviction that it will lessen
our security by severely escalating the
arms race, and will increase the danger
of nuclear war.
Much of the administration's case
for ABM is based on the assumption
that the Russians, by installing MIRVs
in their big SS9 missiles, could threaten the reliability of our "nuclear
umbrella" by the middle 1970s. The
principal purpose of our own MIRVs,
according to the Pentagon, would be
to ensure our ability to penetrate any
expanded Soviet ABM. The Defense
Department plans to install MIRVs in
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From a military point
of view there is little
doubt that the multiplewarhead missile could
be effective. There is
even less doubt that this
weapon will touch off a
needless, and perhaps
disastrous, escalation
of the nuclear arms race.
The chance to halt its
development is slipping
through our fingers.
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about half our Minuteman ICBMs, and
is refitting most of the Polaris submarine fleet with the new Poseidon
missile, also to be equipped with
MIRVs.
Critics point to the planned deployment of MIRV and ABM as a typical
example of the futility of nuclear escalation—the dog chasing its own tail.
We will install these weapons in response to the Russians' planned deployment, and they will install them
in response to our own deployment.
In the end both sides will be less secure, and the balance of terror will
be more unstable than ever.

T

he best way to avoid this latest
round of escalation is to agree
with the Russians to stop testing
MIRV. The opponents reason that
neither side would stake its survival
on an inadequately tested weapon.
Therefore, if testing stops we can be
confident there will be no deployment.
But neither side would agree to a test
ban if it felt the other side had already
tested enough to go ahead with deployment. Since the United States is
rapidly approaching this critical stage,
a test ban must be agreed to quickly
if it is to have any chance of success.
But even if we get an agreement not
to test, how will we know the Russians
aren't cheating? Fortunately, with spy
satellites and other modern surveillance techniques, each side can detect
with some confidence a test of a multiple warhead missile by the other. We
have recently detected a Soviet test
of this kind in the Pacific Ocean. On
the other hand, a ban on deployment
of MIRVs would be much more difficult to police. It is probably impossible to determine, without detailed onsite inspection, whether a missile in
its silo contains one warhead or many.
The issue of on-site inspection has
been a major stumbling block in past
negotiations. The Soviets have traditionally resisted it, and even we, who
have always expressed our willingness
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to allow inspections, might well be reluctant to submit to the kind of search
required to verify that MIRVs have
not been installed. Yet, without adequate verification, a deployment ban
would be meaningless. Thus, unless
testing stops soon, the prospects for
a MIRV agreement appear dim.
What are the military advantages of
MIRV? Clearly, one gets more warheads with the same number of silos
and boosters, but on the other hand
the individual warheads must be smaller. In fact, the combined yield (megatonnage) of all the weapons in a
"MIRVed" missile is less than the yield
of the single weapon which the same
missile could carry. The reason for the
loss is the extra weight that must be
carried in the form of heat shields
and casings, as well as the more complicated guidance and propulsion systems required with MIRV.
The decreased yield is naturally a
disadvantage: small weapons cause
less destruction than large ones. But
the reduction is not in direct proportion to the yield; the area of destruction of a one-megaton bomb, for example, is more than half as great as
that of a two-megaton bomb.
Despite the reduction in total yield,
the increased number of warheads
makes MIRV attractive to the military.
There are two main purposes for
which MIRV would be useful, one essentially defensive and the other potentially aggressive. The first is in a
retaliatory strike against an enemy's
cities. Except against the very largest
cities, many-megaton weapons are superfluous; much of their destruction
would take place outside the city. And
the crippling effect on a country of
several small nuclear weapons landing
on different cities is far greater than
that of a single large bomb which
completely devastates just one city.
("Small" here can still mean many
times the size of the Hiroshima bomb.)
MIRV therefore provides greater retaliatory strength with the same number of missiles.
If the opponent has an ABM defense,
MIRV confronts the defense with a
larger number of incoming objects;
the chance that at least one of the
warheads reaches its target is greatly
increased. MIRV can therefore be regarded as a penetration aid. But for
this purpose, independent targeting is
unnecessary. The function of exhausting an ABM defense can be accom-

plished equally well by a less complex
form of multiple-warhead missile
called MRV (multiple re-entry vehicle^.
In MRV the individual warheads are
not independently targeted, but are all
fired at the same target in the manner
of a shotgun blast. We now have MRVs
in a number of Polaris submarines.
The second possible use of MIRV
would be to attack the other side's
missiles. For such a purpose, accuracy
is all-important and yield is only a
secondary consideration. A hardened
ICBM silo can survive even a manymegaton burst a few miles away,
whereas even a weapon of a few kilotons will destroy the silo if it lands
close enough. Consequently, a MIRVed
missile containing, say, five warheads
can potentially destroy five of the opponent's ICBMs, whereas the same
missile carrying a single large warhead
can destroy, at most, one. By installing
MIRVs, one side therefore greatly increases its capacity to strike at the
other side's missiles, provided the accuracy is high enough. (A system without independent targeting is not suited
to this purpose and is therefore considered less provocative.)
The first generation of MIRVs probably would not be accurate enough to
permit one-on-one targeting; two and
perhaps more warheads would have to
be targeted on each enemy ICBM to
assure its destruction. But once
MIRVs are deployed, the door would
be opened to further improvements
that are already in the research and
development stage. Such improvements could reduce targeting errors
to unbelievably small distances, and
could be installed with no noticeable
change from the outside. The threat
to opponents' missiles would then be
very severe.
It is a paradoxical fact of life in today's nuclear age that weapons aimed
at missiles are considered far more
aggressive than weapons aimed at
cities. The reason is simple: weapons
aimed at cities are presumably intended for retaliation only; whereas
those aimed at missiles can be used
in a pre-emptive first strike. (They can
also be used in what is called a "counterforce second strike." If an enemy
launches a moderate attack, using only
some of his missiles, one may choose
to respond by attacking his remaining
missiles, thus depriving him of the
opportunity to launch a second round.
Counterforce second strike is therefore

a defensive strategy. Unfortunately,
there is no way to convince the other
side that one's missiles are intended
only for counterforce second strike,
and not for an aggressive first strike.)
In a surprise attack, the all-important
objective would be to destroy the opponent's missiles, thus denying him
the ability to retaliate. If a country
intended to launch such an attack, the
installation of MIRVs would be an
important step toward acquiring the
capacity to do so. This is the most
alarming feature of MIRV.

H

ow does installing MIRVs differ
from just increasing the number
of one's ICBMs? As far as striking
capability is concerned, the effect is
pretty much the same. But there are
at least two ways in which the destabilizing effect on the strategic balance is likely to be greater. First, neither side can ever be sure, once MIRV
deployment has begun, how many
weapons the enemy has; as a result,
each is almost sure to overestimate
the other's strength, and accordingly
to overrespond. Thus the spiral of escalation and counter-escalation will expand at a faster rate. The feeling of
relative security that comes from
knowing the strength of one's opponent will be gone forever once the
MIRV era begins.
The second feature peculiar to MIRV
is that it enhances the premium on
striking first in a crisis situation, making war more likely. The reasons for
this will be described later.
In order to evaluate the arguments
for and against MIRV, it is necessary to have in mind some picture
of the present strategic balance—the
strengths of the two superpowers in
deliverable nuclear weapons. One statistic points up the enormity of the
nuclear arsenals: a single B-52 bomber
carries more explosive power than has
been used in all the wars of history.
And we have more than 600 B-52s, as
well as about 1,000 land-based ICBMs,
and more than 600 long-range missues
carried by Polaris submarines. All
these missiles carry warheads in the
megaton range (one megaton is the
equivalent of one million tons of TNT,
about fifty times the yield of the Hiroshima bomb that killed 100,000 people.)
Altogether, we have more than 4,500
deliverable nuclear weapons. It has
been estimated that 400 one-megaton
warheads could kill seventy million
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Russians and destroy about three-quarters of Soviet industry. (These figures
refer to immediate destruction only,
and do not include the widespread
effects of fallout, contamination, epidemics, and so on, that surely would
follow.)
The Soviet arsenal is also immense.
Their ICBM force has expanded in
recent years and now approximately
equals ours in number. Although we
are still considerably ahead in submarine missiles and nuclear bombers,
as well as in total deliverable warheads, there is no doubt the Russians
could devastate us if they tried.
In this situation, with each side having so much strength, numerical superiority means little. Each country
insists that its strategic force is not an
offensive weapon, but is intended only
to "deter" the other side from attacking. At the moment, the ability of each
power to retaliate after any attack is
unquestioned; thus an uneasy stability
rules. This state of mutual deterrence
can be upset only if one side becomes
capable of destroying so many of the
opponent's weapons in a surprise attack that the opponent is unable to
retaliate effectively. The ability to
launch such an attack is known as
first-strike capability.
It is not hard to imagine how desperate our situation would be if the
Soviets ever obtained a
first-strike
capability. Even if they never actually
launched a single missile, the mere
threat of an attack would be sufficient to force important concessions
throughout the world, perhaps even
to make us surrender. The prospect
that the United States might acquire
a first-strike capability must appear
equally ominous in the eyes of the
Russians. Understandably, then, any
move by one side that even vaguely
threatens to lead to a first-strike capability is viewed with great apprehension by the other. The trouble is that
each side sees its own a r m s expansions as purely defensive, while attributing aggressive intentions to similar
actions by the opponent. At various
times, both American and Soviet officials have accused the other side of
"going for a first-strike capability."
The most recent instance was a statement by Secretary of Defense Melvin
Laird before the House Appropriations
Committee on May 22, although this
was subsequently qualified in testimony before the Senate Foreign Relations Committee.
How serious is the threat of a Soviet
first-strike capability? To answer this,
one must inquire what such a capability entails. At present, each of our
three major strategic forces—Polaris
submarines, long-range bombers, and
land-based missiles—constitutes by it-

self a retaliatory force of vast strength.
To achieve a successful first strike,
the Russians therefore would have to
knock out all three forces simultaneously. (Even if they could do all that,
they would still have to worry about
the 7,000 so-called "tactical" nuclear
weapons based in Europe, many of
which can be delivered on targets in
the Western Soviet Union.) Moreover,
they would have to have very high
confidence in the complete success of
such an attack; if any hitch occurred,
their homeland would be in ashes minutes later. The United States would be
faced with a similar requirement if it
should ever contemplate a first strike.
Let us examine the prospects of either
country attaining this capability.
The Polaris fleet is considered the
least vulnerable part of our deterrent.
Whereas the locations of land-based

"MIRV enhances the
premium on striking
first in a crisis situation,
making war more
likely."
ICBMs are accurately known to the
Russians through satellite photography, neither photography nor radar is
effective underwater. The nuclear
subs can stay under many months and
cruise many thousands of miles without surfacing, and while submerged
they are practically invisible. The two
principal methods of submarine detection are sonar—based on the reflection
of sound waves—and MAD (magnetic
anomaly detection), which senses small
changes in the earth's magnetic field
produced by a submarine's iron hull.
However, both are effective only over
distances of a few miles, at most.
Therefore, although they can be employed for tracking purposes, they are
almost useless in searching for submarines in the vast expanse of midocean.
An effective method for locating nuclear submarines at large distances
requires major new ideas and technological breakthroughs, not just the refinement of known techniques. Such
breakthroughs do not appear to be on
the horizon. Our own effort in antisubmarine warfare, despite expenditures of several billion dollars a year,
has not come up with anything promising. And the U.S. Navy, at least, is
highly confident that the Russians are
no further along. Others have expressed doubts about the long-term
safety of the submarine deterrent, but

these doubts are not based on any
known Soviet developments.-We cannot be 100 per cent certain that
some supersecret Soviet anti-submarine weapon is not being perfected;
but this seems most unlikely.
The most plausible threat to the submarine deterrent is that swift "hunterkiller" subs will lurk offshore, pick up
the missile-carrying subs as they leave
their home ports, and trail them continuously thereafter. Both we and the
Soviets have nuclear hunter-killer subs
and are undoubtedly working hard on
improving them. The hunter-killers
would have to be considerably swifter
and more maneuverable than their
quarry, which can carry out numerous
evasive measures to shake off pursuit.
And to make sure that all the Polarises
are continuously shadowed would require a substantial fleet of hunter-killers. Since we have a good indication
of the number of Soviet submarines,
we should have adequate warning if
such a threat loomed.
Before the advent of intercontinental
missiles, long-range bombers constituted our entire deterrent force. During that era, a fraction of the strategic
bomber fleet was airborne at all times.
After several embarrassing accidents
this system was dropped, but about
40 per cent of the strategic bomber
fleet remains on fifteen-minute runway
alert. Since our long-range radar provides at least twenty minutes' warning
of an ICBM attack, a good fraction of
the B-52s should be able to get off the
ground before any enemy missiles arrive. Because the strategic bombers
carry such heavy loads, a relatively
small number can provide strong retaliation.

I

t is argued that some possible attacks, particularly by low-trajectory missiles launched from offshore
submarines, could come with less than
fifteen minutes' warning and could
conceivably destroy the bomber fleet
on the ground. To guard against this,
the B-52s are being more widely dispersed, with a greater number stationed far from the coasts. Moreover,
the airborne alert can always be reinstituted if necessary; presumably this
would be done during any period of
crisis. To neutralize completely the
bomber-borne deterrent would then
require an air defense system considerably more effective than either we or
the Russians now possess.
I have left for last the land-based
missiles, on which most of the firststrike discussion has concentrated.
Since their locations are pinpointed accurately by satellite reconnaissance,
ICBMs are in principle vulnerable to
attack, even though their hardened,
concrete silos can survive anything but
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an almost direct hit. The accuracy required for assured destruction depends
on the hardness of the silo and on the
yield of the attacking missile; in some
cases, accuracies of half a mile or less
may be needed. But this is already
within or very near the capability of
both ourselves and the Soviets.

T

here is no doubt that, given
enough missiles, either side could
destroy practically all the opponent's
missiles, provided the latter remain in
their silos. It is also agreed that neither side has nowhere near enough
missiles to accomplish this at the present time. The disagreement is on the
question of how many missiles the
Russians would need in order to knock
out our ICBMs, and how long it will
take them to reach that capability if
we do nothing about it. Secretary of
Defense Laird says this may occur by
1975 if the Soviets continue to deploy
SS-9s at the present rate of about fifty
a year, and equip them with three
MIRVs per missile. Others claim that
Laird's estimate is exaggerated.
The calculations on which estimates
of probable destruction are based include many factors about which our
knowledge is unprecise—the accuracy
and yield of the Soviet missiles, their
launch-failure rate, and so on. A conservative planner naturally tends to be
pessimistic when in doubt. By using
the most pessimistic estimate of every
quantity that enters the calculation,
one arrives at a result that, in all probability, is a gross overestimate of the
true capability of the opponent. But
prudence requires that we be prepared
for such an extreme possibility if we
can.
It is conceivable that the Soviet missile force could, by 1975, be strong
enough to destroy most (say 95 per
cent) of our Minutemen in a surprise
attack. This is the premise on which
the Administration bases its decision
to proceed with ABM deployment and
also forms part of the rationale for
MIRV. The ABM, it is argued, will increase the number of Minutemen that
survive the hypothetical Soviet first
strike, and with MIRVs those surviving Minutemen will provide stronger
retaliatory power.
Two principal lines of argument are
offered in rebuttal to this case. First,
even if the Soviets could wipe out our
Minutemen, our other two deterrents
would still deny them a first-strike
capability. The weapons carried by a
single Polaris submarine, even without
MIRVs, can destroy sixteen cities. The
diversity of our retaliatory force is often cited as its greatest strength.
Moreover, the argument over destruction of the Minutemen assumes
that they all remain in their silos. But

these solid-fueled missiles can be fired
in about a minute, far less than the
radar warning time of an ICBM attack. There would therefore be ample
time, in case of an all-out attack on us,
to fire some or even all the Minutemen
before any enemy missiles arrive; the
latter would then fall on empty silos,
and the attempted first strike would
fail.
The Administration counters that
such a policy of "fire on warning"
would be dangerous and unwise. Unlike bombers, missiles cannot be recalled in case of a false alarm. Perhaps
they are equipped with a "disarm"
mechanism that can be activated in
flight; this information has not been
made public. In any case, the government is understandably reluctant to
rely on a strategy that commits us to
massive retaliation before we know
the full scope of the attack, indeed,
even before we are absolutely positive
that we have been attacked at all. Although our technology has come a long
way since the time when the early
warning system mistook the rising of
the moon for a missile attack, we
should still avoid the chance, no matter how remote, of plunging the world
into nuclear disaster because of a radar malfunction. A fire-on-warning
policy has few enthusiastic advocates.
But, say the opponents, this argument misses the point of deterrence.
What matters is not whether we actu-

ally adopt a fire-on-warning strategy,
but rather the mere fact that we could
do so. How can the Russians be sure,
in launching their hypothetical first
strike, that the President would not
immediately "press the button" and
thus obliterate their country? Without
such assurance they cannot count on
knocking out the ICBM force, no matter how many SS-9s they may have.
Finally, if the Minuteman force
should ever in fact become seriously
menaced, measures can be taken to reinforce it that do not have the provocative features of MIRV. Foremost
among these is superhardening—
strengthening the silos so they can survive an explosion at even closer range.
Substantial improvements in hardening appear to be technically feasible.
Superhardening does not increase the
threat to the opponent's deterrent.
If the Russians had a very efl'ective
ABM system around all their cities,
they might achieve a first-strike capability without necessarily being able
to destroy all our retaliatory forces in
an initial attack. They could count on
their ABM to bring down whatever
missiles and bombers managed to survive a first strike. But neither side can
plausibly expect to have that powerful an ABM for a very long time. The
Soviet ABM defense {"Galosh") now
deployed around Moscow has been
more than fully countered. Even if
each defensive missile were 100 per

"For God's sake, don't do anything for me that'll put me in a higher
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cent effective, which is highly doubtful, we have enough Minutenien targeted on Moscow to saturate the defense
without MIRV. The Russians have
apparently halted further deployment
of this system, which is considered
far less effective than the proposed
American Safeguard system. Practically all authorities agree that it
is impossible to defend populations
against the kind of attacks that the
superpowers are capable of launching.
The most that ABM could contribute
would be to reinforce a first-strike
capability that is almost fully established without it. That is, if a country
had the power to eliminate almost all
the opponent's forces in a first strike,
the possession of an extensive city
ABM system would protect its population from the small number of remaining missiles and thus buttress its
first-strike capability.
If the critics are correct, none of our
three major deterrent forces is likely
to be seriously threatened in the foreseeable future. The chance that the
Russians could, with high confidence,
destroy all three deterrents simultaneously then seems very slim indeed.
All the arguments that establish the reliability of our own retaliatory forces
can be applied to the Soviets' as well.

although their submarine and bomberborne deterrents are less convincing
at present than ours. But, barring
totally unforeseen developments, it
seems practically impossible for either
the United States or the Soviet Union
to attain a first-strike capability.
If this is the case, why does the military on both sides continually clamor
for more and better weapons? In particular, why MIRV?
Some would answer simply that in
today's troubled world, we can never
have enough weapons. Any weapon
that adds to our strength will decrease
the chance that we are attacked; if
MIRV is effective and technically feasible, our country ought to have it. This
reasoning has an obvious appeal, but
it overlooks the fact that in the age of
nuclear missiles, strength is no longer
synonymous with security. During the
past twenty years our security has
actually diminished, even as our
strength has increased. Before the Soviets had nuclear weapons and delivery systems we surely were more secure than we are today, even though
our own weapons were fewer and far
less sophisticated. Nowadays our
security depends as much on our opponent's strength as on our own, and additional weapons will not make us safer

"That was the kind of guy grandfather
14

was.'

if they stimulate compensating expansions in the Soviet arsenal.
A more realistic strategy is to deploy
only those weapons required to ensure
that each element of our retaliatory
force remains unquestionably effective. The Pentagon apparently believes
that MIRV is necessary for this purpose. Dr. John S. Foster, Jr., chief of
research and development for the Defense Department, told the Senate Appropriations Committee in testimony
released June 13: "We are developing . . . MIRV payloads as a way to
insure our ability to penetrate Soviet
defenses." Dr. Foster added that it was
important to maintain the present test
schedule as a hedge against the possibility that the Soviet Union would
convert an anti-aircraft defense system into a defense against ICBMs. It
is hard to see why that possibility
should be cause for such a large-scale
immediate response on our part.

W

e are told that the Russians
are developing MIRV in an attempt to obtain a first-strike capability, whereas our MIRVs are inljnded
purely for retaliatory (defensive) purposes. No doubt a Soviet counterpart
of Secretary Laird is pointing to the
American MIRV development as an
indication of our aggressive intentions,
while proclaiming the defensive intent
of the Soviet program. In the climate
of mutual suspicion that has prevailed
since the beginning of the cold war,
this situation is hardly surprising.
Each side attaches great significance
to actions or utterances by the opponent that reinforce its fears. For
example, a preoccupation with high
missile accuracy must be particularly
worrisome to the other side. A retaliatory strike against cities does not require extreme accuracy; the threat of
a thermonuclear bomb exploding anywhere in New York City or Moscow
provides an equally effective deterrent.
But high accuracy is essential for an
attack on missile silos. The Soviets
must therefore have viewed with great
alarm Secretary Laird's recent request
for additional appropriations to accelerate work which will "improve significantly the accuracy of Poseidon
guidance, thus enhancing its effectiveness against hard sites." Such a statement by a Soviet Politburo member
would surely be cited by Mr. Laird as
proof of the Russians' first-strike intentions.
If each country believed the other's
proclamations of peaceful intent, the
arms race would soon be over. This,
unfortunately, is not a likely prospect.
But irrespective of the motives on
either side, it seems clear that we
would feel more secure if the Soviets
did not have MIRVs, and they would
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feel more secure if we didn't have
them. It is equally clear that if one
side proceeds with MIRV deployment,
the other inevitably will also.
Therefore, an agreement that prevents the deployment of MIRV is in
the best interest of both countries.
Critics of MIRV claim that it is more
than just an escalation; that its deployment by both sides will actually
make nuclear war more likely. The
reasoning is as follows. Nuclear war
can break out in a number of ways; a
cold-blooded surprise attack by one
side, during a period of calm, is not
the only way or even the most likely
one. A more plausible sequence of
events begins with a crisis involving
the major powers. The leaders of both
countries are under great pressures.
It has always been an axiom of military theory that the attacking side has
an initial advantage. This is particularly true in a nuclear confrontation:
Even though neither side has a firststrike capability, the country that
strikes first would likely suffer fewer
casualties and less destruction. The
pressure to get in the first blow is reinforced by the fear that the opponents may be planning to do so. As
the tension mounts, the leaders of one
country may be persuaded by their
military staff to strike first and accept,
say, thirty or forty million casualties,
rather than risk total annihilation if
the other side should attack.
All this is true with or without
MIRV; unless there is substantial disarmament we are sentenced to live indefinitely under such a threat. But if
both sides have MIRVs the advantage
to the attacker is materially increased;
hence the chance that a crisis may
end in disaster is also increased.
A simplified example explains why
possession of MIRV by both sides increases the temptation to strike first.
Suppose each side has exactly 1,000
land-based ICBMs (without MIRV). If
side A wishes to attack, it may target
one of its missiles on each of B's.
Suppose the chance that a given missile destroys its target (called the "kill
probability") is 75 per cent; this allows
for the possibility of misfire, targeting
error, and so on. Even if A were to
fire his entire force in a first strike,
he could expect to knock out only 750
of B's missiles. The surviving 250
would be more than enough to enable
B to retaliate. Thus, A is deterred.
Obviously, so is B. This corresponds
roughly to the present situation.
Next, suppose both sides have installed MIRVs in their arsenals with
ten warheads per missile. Each side
now has 10,000 warheads in the same
1,000 silos as before. Because the warheads are smaller each one is less
likely to knock out a silo; the kill

probability is reduced, say, to 50 per
cent. But A can target many warheads
on each of B's silos. He can fire, say,
800 of his missiles, keeping 200 in reserve. The 800 missiles contain 8,000
warheads, so eight bombs can be
aimed at each of B's 1,000 sites. Even
though each weapon is only 50 per cent
effective, the chance that all eight will
fail is extremely small, only about one
in 250. According to the laws of averages, only four of B's missiles will survive, while A has 200 left. Evidently,
B can obtain the same advantage by
firing his missiles first.
The preceding analysis is admittedly
oversimplified. It ignores submarines
and bombers, which are important. It
assumes that B does not fire his missiles on warning, which he could well
do, and the kill probabilities used are
higher than present-day accuracy
makes possible. But such values are
not out of the question for tomorrow,
and the example illustrates an essential point: Because a single incoming
missile is capable of destroying many
MIRVed warheads in the ground,
there is a great premium on getting
missiles into the air first, when the

" . . . in the age of nuclear
missiles, strength is
no longer synonymous
w^ith security."
other side is MIRVed. This is clearly
a destabilizing factor in any crisis.
In this example, if B's 10,000 warheads were in individual silos, a far
greater fraction would survive any attack that A could mount. Thus a good
case can be made for the argument
that if we were genuinely threatened
by Russian MIRVs, deploying more
Minutemen would be a much more
logical response than putting in our
own MIRVs.
As the example indicates, MIRV is
a step toward a first-strike capability.
In fact, in the hypothetical situation
described, both sides have a first-strike
capability at the same time. If combined with future breakthroughs in
anti-submarine warfare and in air defense, MIRV could one day make that
dread possibility a reality. One can
imagine the pressures that then would
arise in any crisis, with each side
knowing that it had at least a good
chance of getting away with a surprise
attack, and that the opponents did
also.
What is the likelihood that MIRV
will be stopped? A short time ago the

chances seemed negligibly small, but
opposition has been increasing at a
rapid rate recently, in the editorial
columns and in Congress. At last
count, forty-two Senators have cosponsored Senator Brooke's resolution
urging the President to seek a joint
Soviet-American moratorium on MIRV
testing. A second resolution by Senator Clifford P. Case goes further and
asks for a temporary cessation of U.S.
testing pending the negotiation of a
formal agreement. President Nixon
agreed in his June 19 press conference
that a mutual halt to MIRV testing
might be desirable, but he declined to
order a unilateral halt, preferring to
wait for the arms control talks to consider the question.

T

he key to the possibility of an
agreement is the state of the testing programs. Our own program began in August 1968 with an announced
timetable of two years. Nine tests each
of MIRVed Minutemen III and Poseidon have been announced, and those
are said to put us one-third the way
through our test program. The complete functioning of the entire system
is not yet reported to have been fully
tested. But some critics suspect that
the military is rushing the tests in an
effort to get them through before the
arms talks begin.
Soviet testing is apparently less far
along. The tests of a three-part warhead announced by Secretary Laird on
May 22, which were the first ones reported, could not be positively identified as tests of MIRV; they may have
been merely MRV. If three warheads
re-enter the atmosphere and splash
down a few miles apart, it is not obvious whether they were independently
targeted. Presumably, the array of Soviet radar equipment monitoring the
tests was not sufficiently elaborate to
indicate unambiguously that each warhead was being separately tracked.
(The difficulty in distinguishing tests
of MRV from those of MIRV implies
that in any agreement, both types of
tests would have to be prohibited.
Some proponents of MIRV claim that
the Russians could disguise tests of
MIRV to make them look like ordinary
single-warhead missiles, which could
not be banned. If that were true, even
a test-ban agreement could not be confidently policed. But it is hard to believe that a country could proceed to
deploy MIRVs without at least some
realistic tests of the complete system.)
The advocates of an immediate U.S.
moratorium argue that the proposal
to discuss a mutual test ban at the
arms talks may prove to be futile.
By the time the negotiators get down
to substantive discussion, we may al[Continued on page 32)
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The Fiendish Vials

T

he Congress of the United States
has been shocked by reports of
shipments of poison gases, highpotency disease germs, and other
chemical-biological weapons from one
point to another within the United
States, and has acted with indignation
and unanimity to prevent further shipments within the country. Outside the
country similar cries have gone up
over the transport or storage of such
weapons by the United States. It is possible that the Congress may feel that
the concern of other nations in this
matter warrants similar protective
measures.
The Congress has identified the
smallest part of the problem. The principal danger of these weapons is represented by their manufacture and
possible use, and not by their deployment. The focus of Congressional attention should be on the existence of
such devices and on what is required
to abolish them altogether. For included in this arsenal, and the arse-

nals of other nations, are aerosol
sprays that cause the delicate nerve
structure of the brain to deteriorate; a
chemical substance so powerful that a
speck of it no larger than a pencil
point, when it touches human skin,
can produce a massive heart attack;
and viruses and disease germs so virulent that no known antibiotic or other
therapeutic agent can prevent them
from precipitating plagues over wide
areas. It is the bulging and expanding
existence of these horrors, rather than
the possibility that an accident may
cause some spillage, that should inflame the public sense of outrage.
Anyone who has read the recent U.N.
report on chemical and bacteriological
warfare knows that the fiendish vials
that now abound in such large quantities throughout the world must not
merely be kept free of the hazards of
transportation, but must be eliminated
altogether.
How does it happen that the American government is spending hundreds
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of millions of dollars each year on
ways of creating and spreading incurable diseases? It has happened the
same way thermonuclear weapons and
ICBMs and now ABMs have "happened." First, the scientists declare a
weapon is theoretically possible. Then
there is alarm over reports that the
Soviet Union is secretly planning to develop the new weaponry. We are told
that the Department of Defense cannot
take the responsibility for the security
of the United States unless it is given
complete authority to develop appropriate new counter-weapons, and then
to pursue superiority, whatever the
cost, whatever the implications.
What about the possibility of agreements with the Soviet Union aimed at
bringing under control the more monstrous aspects of the world arms race?
This race is being conducted in the
name of national security, but is actually producing mutual insecurity,
disfiguration of human values, and
disruption or destruction of programs
designed to enhance life and the conditions of life. What happens when such
arms-control agreements are proposed
has by now become something of a
pattern. The statement is made that
we must of course pursue the possibility of agreements but that such pursuit should not be allowed to interfere
with the immediate and thoroughgoing
development and manufacture of the
new weapons. End of any possibility
of arms control.
This is not a uniquely American situation. In 1963, I had an opportunity to
see the same scientific-military reflexes
at work in the Soviet Union. President
John F. Kennedy had asked me to
undertake informal and unofficial
talks with Soviet Chairman Nikita S.
Khrushchev in an attempt to unsnarl
the negotiations for a limited ban on
nuclear testing. During the discussions,
Mr. Khrushchev said he had been under mounting pressure from his scientists and generals to proceed with a
full nuclear weapons program, for
which unrestricted testing was mandatory. He said these scientists and
generals claimed to have secret information that the United States had
ways of circumventing any agreement,
and that the proposed test-ban treaty
was only a ploy to open up the Soviet
Union to expanded American espionage. He said that if he had to depend
on his military people for reducing
tensions between the United States
and the Soviet Union, he would have
only torches and thorns to work with.
The limited nuclear test ban is
regarded by many contemporary historians as the most significant achievement in an otherwise almost unbroken
series of escalating moves in the world
arms race. Let it be noted that this
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