
Nnclear-froeze rebuttal
Harold Feiveson and Frank von Hippel
(January, page 36) admit that a key
factor behind counterforce develop-
ment (such as the MX missile) is the
"effort by the US to make credible its
willingness to use nuclear weapons in
areas where US conventional forces
alone might be insufficient to deter
Soviet aggression." Their argument
against this rationale seems to be their
assertion of the "chimera of limited
[strategic nuclear] war." In a crisis
situation, however, a significant Soviet
advantage in hard-target-kill capabi-
lity will inhibit our use of tactical
(battlefield weapons of low yield, say, 1
kiloton) nuclear weapons as well, with
serious implications for crisis resolu-
tion. Consider the following scenario.

A severe crisis in Central Europe
leads to localized but intense skir-
mishes between NATO and Warsaw
Pact forces in which the three-to-one
advantage of the latter in conventional
weaponry and men proves decisive.
The Soviets, feeling self-confident and
self-righteous, decide to press their
advantage to force a favorable outcome
by military means. NATO military
commanders request use of tactical
nuclear weapons to prevent capitula-
tion. The Soviets broadcast a warning
to all NATO countries that any use of
nuclear weapons will be seen as an
unacceptable escalation, to be followed
by Soviet retaliation against American
land-based missile sites.

The credibility of the Soviet threat is
debated by Western governments. The
Western leaders' experts inform them
that a Soviet attack might be able (say,
with 50% probability) to destroy 90%
of those missiles that are sufficiently
accurate to use in a counterattack
against Soviet missile sites, that the
remaining 10% could not destroy a
significant fraction of the remaining
Soviet land-based missiles, and that our
bomber- and submarine-launched mis-
siles are accurate enough to be used
only against population centers (which
would lead to mutual suicide). The
Western leaders, though unsure of the
Soviets' willingness to carry out their
threat, deny NATO commanders the
use of tactical nuclear weapons and
instead choose to negotiate peace with

the Soviets on terms decidedly to the
disadvantage of the Western Alliance.

If we change this scenario by assum-
ing an American MX missile force
perceived as highly survivable (say,
with 50% probability of survival, per-
haps with anti-ballistic missile and
other defenses to bolster this percep-
tion), the Soviets could not credibly
threaten. It is more likely then that
skirmishes would not escalate to full-
scale attacks, but would instead be
resolved more or less evenly by crisis
negotiations.

Without a survivable counterforce,
our conventional forces must be per-
ceived as roughly equivalent to the
Soviets' in each region where we have
vital interests. The Soviets' large nu-
merical advantage in conventional
forces, however, renders this unlikely
at present. (The Israeli experience in
Lebanon against Arab troops may have
proved our technological superiority,
but it is highly doubtful that NATO
troops can overcome the three-to-one
advantage of the well-trained Soviet
force by technology in conventional
weapons alone, at least not in this
decade.)

Presumably, Feiveson and von Hip-
pel are not in favor of a clearly per-
ceived inferiority in conventional
forces if they are against deployment of
a survivable counterforce. Does it fol-
low that they advocate the gigantic
build-up in our conventional forces
needed to rectify the balance, with the
attendant militarization of our society
and sharp drop in our standard of
living?

Surely the answer to mutual security
lies in the phased reduction by the
superpowers of both nuclear and con-
ventional forces. This most desired of
outcomes seems improbable indeed. I
therefore conclude that a nuclear
freeze at this time, without a surviva-
ble counterforce, serves to diminish,
rather than enhance, the prospects for
peace.

LEON SUTTON
1/83 New York, New York
THE AUTHORS COMMENT: We welcome
Leon Sutton's letter because it affords
us the opportunity to comment on
several widely believed myths that help
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Advances in Cryopumping-I

DISPLEX® Cryopumps
Tune Out Vibration

Cryopumps are clean, fast,
and reliable . . . proven
effective in the demanding
world of semiconductor
production.

But most cryopumps
vibrate . . . enough to bar
their use in applications
sensitive to vibration.

Now, Air Products offers
the new DISPLEX LV Cryo-
pump, the result of really
innovative engineering.

In the LV Cryopump, we've
"tuned out" the vibration.

In actual operation with a sizes and pumping capaci-
transmission electron micro- ties, and for more specific
scope, image resolution uses, than any other cryo-
of 2A is being achieved pump manufacturer in the
routinely. world.

This powerful, yet compact
pump is ideal for use in
electron microscopes, elec-
tron-beam lithography, and
other applications where
vibration is a problem.

You'd expect Air Products
to develop the LV Cryo-
pump. After all, we offer
more cryopumps, in more
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letters
drive the arms race:
• The Warsaw Pact has a "three-to-
one advantage . . . in conventional
weaponry and men" in Central Europe
• US "bomber- and submarine-
launched missiles are accurate enough
to be used only against population
centers..."
• The only appropriate response to a
Soviet first strike against US missile
silos would be a "counterattack against
Soviet missile sites"
(Other such myths are discussed in
reference 1.)

With respect to the conventional
balance in Central Europe, while it is
true, as frequently cited, that the War-
saw Pact has a two-to-one advantage in
number of divisions located in Central
Europe, it also appears to be true
(although hardly ever mentioned) that
these divisions on average have only
slightly over one half the manpower
and firepower of the average NATO
division.2 The net result is that the
Warsaw Pact has an advantage of
approximately 1.2 to 1, not of 3 to 1 as
Sutton claims, in conventional weapon-
ry and men in Central Europe. This
approximate balance (which could be
maintained if NATO made the decision
to mobilize its reserves within about a
week after the Warsaw Pact) in combi-
nation with the potential advantages of
the defense, the doubtful reliability of
some of the non-Soviet units which
comprise approximately one half of the
Warsaw Pact's divisions in Central
Europe, and the natural and man-made
barriers to mechanized armies in West
Germany, make a conventional defense
of Western Europe feasible.2

Sutton is also mistaken when he
asserts that the nuclear weapons car-
ried by US bombers and submarines
are too inaccurate to be used for any
other purpose than "city-busting." The
bombs and cruise missiles on US
bombers are sufficiently accurate to
destroy even hardened missile silos.
Furthermore, US submarine-launched
missiles, with median miss distances
less than 500 meters, are accurate
enough to destroy virtually any of the
thousands of military facilities that US
strategic planners have thought worth
targeting. A list of examples of such
targets was given by the Defense De-
partment to the Senate Armed Services
Committee in 1980. It includes nu-
clear-weapons storage sites, nuclear
submarine bases, airfields, caserns,
supply depots, marshalling points, am-
munition storage facilities, tank and
vehicle storage yards, and key com-
munication facilities.3

As we pointed out in our article, a
counterattack on Soviet missile silos
after a Soviet first strike is an extreme-
ly implausible justification for the US

acquisition of a new generation of more
accurate silo-killing ballistic missile
warheads. If the leadership of the
Soviet Union were deranged enough to
undertake such a first strike, they
would almost assuredly put their re-
maining land-based missiles in a
launch-on-warning posture with the
result that any counterattack against
these missiles would result in the
destruction of empty holes.

Sutton argues for strategic counter-
force capabilities because he believes
that they would give the US more
freedom to use tactical nuclear wea-
pons. This illustrates one of the major
theses of our article: that many want
counterforce capabilities in order to
lower the nuclear threshold. More
important, however, it illustrates a too-
widespread inability to understand the
implications of the levels of overkill
possessed by both "superpowers."

As pointed out in our article, a large-
scale attack against strategic weapons
of either the US or the USSR would
cause tens of millions of deaths. How
can anyone assume no response from a
nation that had suffered such an attack
and still had thousands of surviving
deliverable nuclear weapons at its dis-
posal? Yet this is the key assumption
implicit in such concerns as that about
the "window of vulnerability" which
continue to drive the nuclear arms
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Physic: aid love
I've noticed a lot of interest among
physicists in spiritual matters lately.
It's no wonder; the world faces a
momentous choice: annihilation or
transformation.

Everything happening in the world
now represents a cry from humanity
for a transformation. We are engaged
in a planetary struggle with fear—the
fear of each other and to some extent
the fear of ourselves and of spirit. Fear
will eventually lead to annihilation.

On the other hand, love will lead to
transformation. Love is the opposite of
fear; the two cannot exist simulta-
neously. If we conquer fear through
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Model A-225 Charge Sensitive Preamplifier
and Shaping Amplifier is an FET input
preamp designed for high resolution systems
employing solid state detectors, proportional
counters etc. It represents the state of the art
in our industry!

Models A-101 and A-111 are Charge Sensitive
Preamplifier-Discriminators developed espe-
cially for instrumentation employing photo-
multiplier tubes, channel electron multipliers
(CEM), microchannel plates (MCP), channel
electron multiplier arrays (CEMA) and other
charge producing detectors in the pulse
counting mode.

Models A-203 and A-206 are a Charge Sensi-
tive Preamplifier/Shaping Amplifier and a
matching Voltage Amplifier/Low Level Dis-
criminator developed especially for instru-
mentation employing solid state detectors,
proportional counters, photomultipliers or
any charge producing detectors in the pulse
height analysis or pulse counting mode of
operation.
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