The neutron bomb and the other new limited nuclear war weapons

The Neutron Bomb and the Other New Limited Nuclear War Weapons

André Bsponer,
Geneva Interngtional Peace Research Institute

The neutron bomb, or Enhanced Radiation Weapon (ERW), is the
first tactical nuclear weapon specifically designed Tor
fighting a nuclear war and not simply for deterrence. The ERW
is only the first of a new generation of nyclear weapons
designed for a limited nuclear war, Specialised Weapons such
as the ARR bomb {tested in 1979 in the USA) and the EMP homb
{currently under development} may socon be adgded to the neutron
bomb to replace the A-bombs of the 50s and 60s which are pres
seatly deployed. This possible repiacement initiates an
evolution towards the introduction of directed energy or high
energy beam weapons. This third generation will compiete,
from 1990, the nuclear arsenals of the first and second gener-
ations with weapons having specialised effacts {mechanical,
thermal, electromagnetic, radiological) focusing energy in

the form of rays on the target from a distance, rather than

in a1l directions from the centre of an explosion.

1. The effects of chemical und nuclear explosions

Until 1945 only chemical reactions could be used by maa to
create explesions sufficiently strong to provoke militarily
significant destruction. This type of explosion produces
mechanical effects and radiations. The mechanical effects
result from the shock wave produced by the expiosion. Its
blast can knock over obstacles and carry along debris (shell
fragments} hitting targets mot directly aimed at. The radia-
tions emitted are principally thermal [(heat} but also comprise
frequencies in the visible range {iight flash) and even feeble
radio signals and X-rays.

In nuclear explosfons there are mechanical effects and radia-
tions as well, of much greater magnitude. The mechanical
effects are similar, though encrmously increased, but the
radiations emittéd comprise not only electromagnetic radia-
tions (thermal, visible, radio frequencies, Xerays) but also
nuclear radiations {gamma rays, neutrons, Lo }e Inaddition,
21l nuclear explosions produce radicactive fallout, which s
much more dangerous waste than the chemical waste produced by
conventional chemical explosions.

To summarise, if one analyses the effects produced by nuclear
explosions, cne finds five major categories, of which the
first two are common to conventional explesions:

1. Mechanical effects: Shock wave, projection of debris.
2. Thermal effecis: Heat, fire, burns, Fire storms.

3. Electromagretic effects: Damage to electronic devices
of command, control and communication, Disturbing
the atmospheric propagation of radio waves.

4. Radioiogical effects: £ffects of neutrons, X-rays and
gamma rays on material and Yiving things.

5. Radioactive fallout: Similar to radiclogical effects
but extended in time and space depending on meteoro-
Togical conditions.

A1l nuclear explosions produce these five types of effects
without exception, but in varying degrees, depending on the
type of bomb used,

2. First generation nuclear weapors: A, H and U-bombs

First generation nuclear weapons are those of which the
principel function is strategic, in that their use is envise
aged only as a last resort, and that the threat of their cer-
tain and suicidal use has to guarantee the credibility of g
doctrine called 'detervence'.

The nuclear bomb using the phenomenon of fission, generally
called the atomic bowb or A-bomb, was perfected in 1945 and
used on the cities of Hiroshima and Nagasaki. The yield of
this bomb is oniy Vimited in practice by its cost, to about
100 kilotonnes, Most of these bombs have yields between 10
and 20 kilotonnes, which is comparable to those used on
Hivoshima and Wagasaki. They make up almost half of the
total number of nuctear weapons available to the armies, i.e.
the 20,000 to 30,000 tactical nuclear WEAponNs.
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The thermonuclear bomb, or H-bomb, utilises the phencmenon
of fusion. This nuclear reaction can only be started with
the aid of an A-bomb, which therefore serves as a trigger

for the H-bomb proper. This type of bomb permits, at a more
or less constant price, an explosion of theoretically
unlimited yield, Most H-bombs have a yield of 100 to 10,000
kilotonnes {0,1 to 10 megatonnes} and are instalisd on inter-
continental ballistic missiles or long-range strategic
bombers. These H-bombs make up approximately the other half
of the 50,000 nuciear weapons manufactured up to now.

The A-bombs are designed principally for tactical use, Most
of these weapons date from the 50s and 60s. Like all A-bombs,
they have the disadvantage of producing not only mechanical
and thermal effects but also substantial fallout.

On the cther hand, an H-bomb which explodes at a sufficient
height above the ground behaves principally like a huge
inceadiary bomb capable of instantly igniting a city of sever-
al million inhabitants. Under these conditions, the explosion
of the H-bomb guarantees the scatfering of the fallout over a
sufficiently large arez to be ‘tolerabie’ for ifs user if the
meteorological conditions are Tavourable, If, however, the
H-bomb explodes teo Tow, the fallout will preclude nocupation
of the land. Alternatively, if it explodes foo high it will
produce huge electromagnetic effects which {beczuse of the
so~calied 'electromagnetic pulse' or EMP effect) could destroy
electronic -equipment and communications, friend or foe, on the
scele of a continent)

Finally, if an H-bomb is surrounded with a thick blanket of
urarium, one has a bomb which combines successively the effects
of fission, fusion and fission again, which is why one calls

it the FFF or U-bomb. This arrangement is the cheapest way of
making the most powerful bombs with yields in the range of
100,000 kilotonnes (100 megatonnes) or more, which would,
however, produce unacceptable radioactive fallout,

3. Second generation nuclear weapons: ERW, ARR and EMP bombs

The major disadvantazge of first generation nuciear weapons is
that when exploded they produce effects whose combination is
never optimal from the military perspective. For this reason,
they lend themselves well to strategic deterrence of the
‘mutually sssured destruction’ kind but badly ts limited
nuclear war fighting. This is why important research has

been undertaken in civitian and mititary laboratories to under-
stand better the physics of fission and fusion which are
assential fo the further develppment of nuclear weapons. Such
research led to the testing, as early as 1963, of the neutron
bomb, or enhanced radiation warhead (ERW). This development
was followed in 1979 by the successful trial of an RRAR bomb
{reduced residual radioactivity warhead) by scientists of the
same Lawrence Livermore Laboratory near San Francisco in the
USA. To these two types of weapons one must add the EMP bomt:,
of which the purpose will be, en exploding, to produce an
exceptionally powerful electromagnetic puise.

It is interesting to observe that the analysis of the physics
of these bombs suggests that their development and improve-
ment will happen simuTtaneousiy and in parallel with the better
understanding of thermonuclear fusion. Likewise, the minia-
turisation and the manufacturing processes of these new

weapons are similar. The actual preduction of neytron bombs,
therefore, presages a possible rapid deployment of the RRR and
EMP bombs.

Briefly, the new bombs have the following properties:
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ESW Bomb (Enhanced Radiation Warhead): Compared with an

A-bomb BT The came yi61d, Lhe TRY produces abput 10 times more
neutrons. An ERW explosion of 1 kilotonne distributes a
vadiation dose greater than 10,000 rem up to 2 distance of
800 metres from the centre of the explosion. This dose is
instantiy fatal to any unprotected persor, but can be reduced
by & factor of 10 or more if the person is sheltered inside a
modern armoured tank; this is the resuit of modern tank tech-
nolody where, instead of steel, Vight-weight composite mate~
rials are extensively used for shielding, together with
internal designs which maximise the protection of the tank
crew from nuclear radiation effects. This suggests that the
neutron bomb does not find its most effective uyse as an anti-
tank weapon, but rather as an anti-personnel weapon.

RER Bomb {Reduced Residual Radivactivity Waerhead): This

weapon, in contrast to Lhe CRW, minimises radiations. Fgually,
it minimises faliout, so the residual radiation after the
explosion is reduced to 2 minimum, which makes it easier to
advance in the case of a military offensive. Exploding at
ground level, t produces a shock wave twice as strong as

that of a weapon exploding at the optimum height and produces
oniy half the thermal effect. 5o it is a weapon exploiting to
the maximum the mechanical effect, which is decistve on the
hattlefield,

EMP Bomb (Enhanced Electro-vagnetic Pulse Warhead): Fewer
JeTatTe "are Kpown OF this bomb. HRowaver, 10 1s known that it
enhances the electromagnetic effects so that is damages all
unprotected electranic equipment {radios, computers, SENSOYs,
...} within a given area. We also know that in additisa it
could create well-defined regions fn which ail radio
cormunication {internal as well as external} would be
impossibie,

it is interesting to consider that the combination of these
three types of weapans, ERW, RRR and ENP {anti-personnet,
anti-material, anti-electronic) will permit envisaging all
sorts of new tactics and strategies of nuclear war fighting,
Therefore, it is important to view the neutron bomb not enly
a5 a new tactical warhead but also as a key element in the
modernisation of the tactical weapons of the nuclear battle-
field. The three thus constitute a2 considerable advance in
that each of them minimises the thermai and fallovt effects
relative to the particular effect that they enhance. None-
theless all three still have the disadvantage of being bombs
projecting their effects simuitaneously in all directions
rather than concentrating them on a specific target. Research
it pointing in this direction already, notably in the case of
the neutron bomb which, with the help of a raflector, directs
its neutrons down, rather than towards the sky. However, this
ability to direct the effects will oniy be fully achieved in
the nuclear weapons of the third generation ...

4. Third generation nu¢lear weapons: directed energy weapons

Directed snergy weapons, or high energy beam weapons, produce
rays of energetic particles (photons, electrons, protons,
atoms, ...} and project them directly onto the target. The
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development of these arms is the object of considerable
research in the laboratories of a1l first and second sirength
military powers today, The possible intreduction of these
weapens is part of a continuing evolution by which nuciear
arsenals are more and more reinforced with specialised weapons,
always more amenabie to nuclear war fighting at all possible
levels. In order to illustrate this continuity, but without
“developing the subject in detail, we wiil be conient merely fc
give the main anticipated properties of three categories of
directed energy weapons envisaged at this time.

Laser beams: A laser beam is a ray of coherent light, contin-
uous or putsed, which produces mechanical and thermal effects
on the target from a distance. In the atmosphere, the military
use of lasers is envisaged to defend warships against cruise
missiles, tanks against precision guided missiles, etc. In
anti-aircraft defence the precision of the laser would allow’
direct aiming at the pilot, which is the most effective way of
destroying simultanecusly the aircraft and its piint, TIn outer
space, the laser is foreseen as defending or attacking
satellites, imtercontinental ballistic missiles (ICBM}, Tong-
range bombers flying above the clouds, ete. ...

Micro-wave beams: A directed energy micro-wave beam 15 essen-
TY3TTy The same as an extremely powerful pulsed radar beam
which can be directed at a target containing complex eleciron-
ic eguipment. It is in fact 3 wezpon derived from existing
electronic warfare systems already capable of saturating
momentarily the eiectronic apparatus of an enemy aircraft.

The micro-wave beams envisaged for the future would have
sufficient power to cause permanent damage by overioading the
electronic systems. Jmerican specialists think that their
Sovist counterparts are developisg this Lype of weapon to
defend their installations against cruise missiles.

Particle beams: Particie beams copsist of hundies of eleman-
Tary particies {electrons, protons, atoms, ...} acceierated to
high energy by extremeiy powerful accelerators, Instead of
merely being able te interact at the surface of the target as
with laser beams, the accelerated particles can penetrate and
cause in-depth damage, Moreover, accelerated particles
generate all sorts of secondary radiations along their path
through the alr and inside the target, as well as electro-
magnet ic affects simiiar to the &MP homb, MiTitarily speaking,
particle beams are potentially the most interesting, Meverthe-
less, their development  depends in particular on the su¢gess
of taser and micro-wave beam weapons. Their peossibie appiica-
tions overlap those of the laser and micro-wave beams with,
in adgition, for examplie, anti-missile defence of 10BM silos,
antitank defence, anti-personsel machine-guaning. Particle
beams also permit envisaging certain types of meteorsiogical
manipulation, the disturbance of communications in limited
regions, eic,

Finally, compared to second generation weapons, directed energy
weapons include the supplementary advantages of nof producing
radicactive failout and allowing an aimost compiete separation
of the desired mechanical, thermal, electro-magnetic or radio-
logical effects, The introduction of these weapons could



atready take place between 1985 and 1905 depending on the type
and on International tension. They wii} imply considerable
changes in mititary sirategy and tactics and it is possibie
that a growing de-stabilisation of the world military situation

will result,
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im 1.5tock

Informationsbulletin P S R - Schweiz, &-84 /7 Nr.?

Eine VMiegatonne
tber Bern

Diie medizinischen
Auswirkungen von
Kernwaffen

PSR Arzte fir Soziale Verantwortung

Herausgeber: Physicians for Social Respohsibility
PSR Sektion Bern - Solothurn
3000 Bern

{Bei dieser Adresse kinnen weitere Exemplare
der Broschiire bestellt werden)




