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n

he nevtron bomb, or Enhanced Radiation
Weapon (ERw), is the firsi tactical nuclear
- weapon specifically designed for fighting a
nuclear war and not simply for deterrence. The'

ERW is only the first of a new generation of

nuclear weapon designed for a limited nuclear
war, Specialised weapons such as the RrRR bomb
(tested in 1979 in the Usa) and the =Mp bomb
{currently under development) may soon be
added to the neutron bomb to replace the
A-bombs of the 50s and 60s which are presently
deployed. This possible replacement initiates an
evolution towards the introduction of directed
energy or high energy beam weapons. This
third generation will complete, from 1990, the
nuclear arsepals of the first and second
generations with weapons having specialised
effects {mechanival, thermal, electro-
magnetic, radiological) foeusing energy in the
form of rays on the target from a distance,

" rather than in all directions from the centre of
an explosion.

1. The effects of chemical and nuelear explo-
sions

Until 1945 oanly chemical reactions counid be
used by man to creste explosions sufficiently
strong to provoke militarily significant destruc-
tion. This type of sxplasion produces mechani-
cai effects and radiations. The mechanical
“effects result from the shock-wave produced
by the explesion. Its blast can kmock over
obstacles and carry along debris (shell frag-
ments} hitting targets not directly aimed at,
The radiations emiited are principally thermal

2. Thermal effecis:, Heat,

{heaty but also comprise frequencies in the
visible range (light-fash) and even feeble radio
signals and X-rays,

In nuclear explosions there are mechanical
effects and radiations as well, of much greater
mwagnitude. The mechanical effects are similar,
though enormously increased, but the radia-
tions.emitted comprise not only electromagnetic
radiations (thermal, visible, radio frequencies,
X-rays) but also nuclear radiations (gamma
rays, neuirops, .. .. In addition, all nuclear
explosions produce radioactive fallout, which
is much more dangerous wasie than the chemi-
cal waste produced by conventional chemical
explosions. . -

To sommarise, if one analyses the effects
produged by puclear explosions, one Snds five
major categories, of which the first two are
common to conventional gxplosions:

1. Mechanical effects; Shock-wave, projection
-of debris, .

fire, burns, fire
storms,

3. Electromagnetic eflects: Damage to electro-
ni¢ devices of command, conirol and
communication. Disturbing the atmospheric
propagation of radio-waves.

4. Radiviogical effects: Effects of neutrons, X-

rays znd gamma rays on material and

living things,

Radioactive fullout: Similar to radiclogical

effects but exfended in time =z2nd space de-

pending on meteorciogical conditions.

Ln

AN puclear explosions produce these five
types of effects without exception, but in vary-
ing degrees, depending on the type of bomb
uged,

2. First generation wnuclear weapons: 4, H and

U-bombs _

First generation nuclear weapons are those
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of which the principal function is strategic, in
that their use Is envisaged only as & last resort,
and that the threat of their certain and suicidal
use has to pguarantee the credibility of a
doctrine called ‘deterrence’. ]

The nuclear bomb using the phenomenon of
fission, genersliy called the atomic bomb or
A-bomb, was perfected in 1945 and used on
the cities of Hiroshima and Nagasaki. The
yield of this bomb is only limited in practice
by its cost, to about 160 kilotonnes, Most of
these bombs have vields ‘between 10 and 20
kilotonnes, which is comparable 1o those used
on Hiroshima and Neagasaki, They make up

almost half of the total number of nuclear

weapons available to the armies, i.e. the 20,00
to 30,000 tactical nuclear weapons. :

The thermonuvclear bomb, or H-bomb,
utilises the phenomenon 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
permtits, a4t & more or less constant price, an
explosion of theoretically unlimited yield. Most
H-bombs have 2 yield of 100 to 10,000 kilo-
tonnes (0.1 to 10 megatonnes) and are instalied
on intercontmental ballistic missiles or Jong-
range strategic bombers. These H-bombs make
up approximatelv the other half of the 350,000
nuclear 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 me-
chanical and thermal effects but also substanti-
al faliout,

On the other hand, an H-bomb which ex-
plodes at a sufficient height above the ground
behaves principally Like a huge incendiary bomb
capable of instantly igniting a city of several
mithon inhabitants, Under these conditions,
‘the expiosion of the ‘H-bomb guarantees the
scattering of the fallout over a sufficiently large
area to be ‘tolerable’ for its user if the meteo-
rological conditions are favourable, If, however,
the B-bomb explodes foo0 low, the fallout will
preclude occupation of the land, Alternatively,
if it explodes roo high it will produce huge
electromagnetic effects which (because of the
so-calied ‘electromagnetic pulse’ or pMp effect)
«could destroy electronic equipment and com-
munications, friend or foe, on the seale of a
continent! : ‘
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Finally, if an H-bomb is surrounded with a
thick blanket of uranium, ome has a bomb
which combines successively the effects of
fisgion, fusion and fission again, which is why
one calls it the Frr or Ubomb. This arrange-
ment is the cheapest way of making the most
powerful bombs with yields in the range of
100000 kilotonnes {100 megalonnes) or more,
which would, however, produce gngocepiable
radioactive fallout.

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

The major disadvantage of first generation
puclear weapons is that when exploded they
produce ecffects whose combination is never
optimal from the military perspective. For this

- reason, they lend themselves well to strategic

deterrence of the “mutually assured destruction’
kind but badly to limited nuclear war fighting.
This is why important research has been un-
dertaken in-civilian and military laboratories to
understand better the physics of fissiop and
fusion which are essentizl to the further de-
velopment of nuclear weapons, Such research
led to the testing, as early as 1963, of the
neutron bomb, or enhanced radiation warhead
(srw}. This development was followed in 1970
by the successful trial of an RER bomb (reduced
residual radioactivity warhead) by scientists of
the same Lawrence Livermore Laboratory near
San Francisco in the vss, To these two types
of weapons one must add the pMr bomb, of
which the purpose will .be, on exploding, to
produce an exceptionally powerful electromag-
netic pulse. L

It is interesting to observe that the analysis
of the physics of these. bombs suggesis that
their development and improvement will hap-~
pen simultancously and in paraliel with the
better understanding of thermoruclear fusion,
Likewise, the miniaturisation and the menu-
facturing processes of these mew weapons are
similar. The actual production of peutron
bombs. therefore, presages a possible rapid
deployment of the xRz and eMp bombs.,

Briefly, the new bombs have the following -
properties:;

ERW Bomb (Enhanced Radiation Warkead):
Compared with an A-bomb of the same
vield, the ERw produces about 10 times more
meufrons. An ERW explosion ef 1 kilotonpe
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distributes a radiation dose greater than 10,000
rem up to a distance of 900 metres from the
centre of the explosion. This doseis instantly

fatal to any unprotected persom, but can be

reduced by a factor of 16 or more if’ the person
is sheltered inside a modern armoured tank;
this is the result of modern tank technology
where, instead of stes!, light-weight composite
materials are extensively used for shielding,
together with internial designs which maximise
the proiection of the tank crew from nuclear
radiation effects; This suggests that the neutron
bomb does not find its most effective use as an
antitank weapon, but rather as an anti-person-
nel weapon.

RRR Bomb {Reducea' Residual Radioactivity
Warhead): This weapon,
Erw, minimises radiations. Equally, it mini
mises fallout, so the residual radiation after
the explogion is reduced to a minimum, which
makes if easier to advance in the case of a
military offensive. Exploding at ground level,
it producss a shock-wave twice as strong as
that of & weapon exploding at the optimum

height and produces only half the thermal

effect. So it is a weapop exploiting to the
maximum the mechanical effect, which is degi-
sive on the battiefield.

EMP Bomb { Enhanced Electro-magnetic Pulse
Wardeady: Fewer detalls are known of this
bomh. However, it is known that it enhances
the eleciromagnetic effects so that it damages
all unprotected electronic equipment (radios,
computers, sensor, . . .} within a given ares,
We also know that in addition it could create
weilvdefined regions in which all radio com-
munication (internal as well as external} would
be impossible.

{t is interesting to consider that the combi-
pation of these three types of weapons, ERw,
rRR and Emr (anti-personnel, anti-material,
anti~electronic) will permit envisaging all sorts
of new tactics and strategies of nuclear war
fighting. Therefore, it Is important o view the
peutron bomb not only 45 a new tactical
warhead but also as a key element in the
modernisation of the tactical weapons of the
nuclear battlefield, The three thus constitute a
considerable advance in that sach of them
minimises to thermal and fallout effects rela-
tive to the particular effect that they ephance,
Nonstheless all three still have the disadvan.
tage of being bombs projecting their effects

in contrast fo the

simultaneously in all directions rather than
concentrating them on a speecific target. Re-
szarch i8 pointing in this' direction already,
notably in the cass of the nentron bomb which,
with the help of a reflector, directs its neutrons
down, rather than towards the sky. However,
this ability to direct the effects will only be
fully achieved in the nuclear weapons of the
third veneratmn. .-

4. Third genemfiom nuclear weapons! directed
energy weapons

Directed energy weapons, or high enpergy
beam weapons, produce rays of energetic parti-
cles {photons, electrons, protons, atoms, ..}

.and project them directly onto the target. The

development of these arms is the object of
considerable research in the laboratories of all.
first and second strength military powers 1o~
day. The possible introduction of these weapond
is part of a continuing evolution by which
nuclear arsenals are more and more reinforced
with specialised weapons, always more amen-
abie to nuclear war fighting at all possible levels,
Io order to illustrate this contingity, but with-
out developing the subject in detail; we will be
content merely to give the main anticipatsd
properties of three categories of dm:cted energy
weapons envisaged at this time.

Laser beams: A laser beam is a ray of
coberent light, continuous or pulsed, which
preduces mechanical and thermal effects on the
target from a distance, In the atmosphere, the
military use of lasers iz envisaged to defend
warships against cruise missiles, tanks against
precision guided missiles, etc, In anti-aircrafy
defence the precision of the laser would allow
direct aiming at the pilot, which is the most
effective way of destroying simultaneously the
aircraft and its pilot. In outer space, the laser
is forescen as defending or attacking satellites,
intercontinental balhsnc missiles (ICBM}, Iong—
range bombers flying above the clouds, ete. . |

Micro-wave beams: A directed energy micro-
wave beam is esgsentially the same as an ex-
tremely powerful pulsed radar beam which can
be directed at a target containing complex
electronic equipment. It iz in fact a weapon
derived from existing electronic warfare svstems
aiready capable of saturating momentarily the
electronic apparatus of an epemy aircraft, The
micro-wave beams envisaged for the future

Stratagic Digest



would have sufficient powet [o cause perma-
nent damage by overjoading the electronic
* gystems, American specialists think that their
Soviet counterparts are developing this type of
weapon to defend their installations against
cruise missiles.

Particle beams: Particle beams consist of
bundles of clementary particles {electrons,
protons, a10MSs, . . .} accelerated to high energy
by extremely powerful accelerators. Instead of
merely being able to interact at the surface of
the target as with laser beams, the acoelerated
pariicles can penetrate pnd caase in-depth
damaege Moreover, accelerated particles gene-
rate all sorts of secondary radiations along
their path through the air and inside the target,
a5 well as electro-magnetic effects similar 10 the
oMp bomb. Militarily speaking, particle beams
are potentially the most interesting. MNeverthe-
fess, their development depends in pariicular
on the success of laser and microwave beam
weapons. Their possible applications overlap
those of the laser and micro-wave beams with,
in addition, for example, anti-missile defence of
1ceM  silos, antitank defence, gnti-personnel
machine-gunning, Particie beams also permit
envisaging certain types of meteorological
manipulation, the disturbance of communica-
tions in limited regions, etc. :

Finally, compared to second generation
weapons, directed energy Weapons include the
supplementary advantages of not producing
radioactive fallont and allowing &n almaost
complete separation of the desired mechanical,
thermal, electro-magnetic or radiological efects.
The introduction of these weapons could
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already take place between 1985-1995 depending
on the type and on international tension. They
will imply considerable changes in military
strategy and factics and it is possible that a
growing de-stabilisation of the worid military
gituation will result.
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