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ON HETEROCATALYTIC DETORATIONS I.

Hydrodynemic Lenses and Radietion Mirrors

Introduction

In this discussion the following generel scheme is considered.
By an explosion of one or several comventional euxiliary fission boubs,
one hopes to esteblish conditions for the explosion of a "principal”
bomb, This latter mey be either a fission or a thermonuclear assembly.

We propose to discuss certaln general festures of such an
exrangement. The main purpose of the "auxiliary" system is to induce
very high compressions in the principal assembly. It is known (L. W,
Nordheim, unpublished date) that, for example, in the "Alarm Clock”
high compressions of the active core will permit economy in the tritium
put initislly into the system and may be instrumentsel in starting thermo- |
nuclear resctions in assemblies of a feasidle size. Ordinarily yopa uses
high explosives as the auxiliary system. Great compression can be ob-
tained, but the size of the highly compressed region is smell. In certain
thermonuclear arrangements, like the Alsym Clock, the size and the mass
of the materizl to be compressed is so great that inordinate amounts of
HE would have to be used. We have the following situation in mind, ss
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m arrangemant might be called heterocatalytie, involving

as it does a setting off of a reaction in one system by a2 reaction

started in snother materizl--the "auxiliary" arrangement is located at

a considersble distance (from the purely nuclear point of view) y like

50 cm to 5 meters. This is in distinetion to hitherto-considered sutoe

catalytic schemes besed essentially on self-implosions of & mixture of

nmuclear substsnces.
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The dité;;nce of sound velocities is due to three reasons.
One ig the difference in averscge atomic weights, due primarily to the
different degrees of ionizetion. Thus & light element like carbon
would be almost completely ionized and would behave like & gas of ape
proximete stomic weight 2. Uranium, on the other hand, would suffer
approximately 10-fold ionizetiom and would have an effective atomie
welight nsar 8. The rstio four in atomic weights would give rise to &
factor two in sound velocities. The higher velocity is of course to
be expected in carbom.

& second reason for a difference in sound veloclties is the
fact thet 2 cexpletely ionized materiel scte like a monatomic gas with
Y = ‘g, wherees uranium, in wvhich ionization is still proceeding, has
probobly & “y-vaelue neer 1,4%. Thie will increcse the rotio of sound
velocities by another 10%.

The third rezson is that the seme shock strength will produce
& lower temperzture in ¢ meteriel of higher density since in each mn-
terizl the given energy density is distributed smong more varticles.
This effect might give rise to temperature ratios eas high as a factor
four ond to sound veloclty raotios os high as a fector two. (In principle
this effect could be made even grecter but one would soon begin to lose

by poor metehing of acoustic impedance.)
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It is, therefore, reascncble to ascume that materials can be
found in which sound velocities differ by a factor somevhere batween

2 end 4k, There should be no difficulty in meking moterials of any

intermediate sound velocity. e
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fact, the essentisl parts of the design do not depend sensitively on
complicated shapes and the necessary pleanning is, therefore, comparstively
simple,
The proposals are outlined here extremely sketchily. Quanti-
tative work to elaborate these general sugpgestions would have to include
the following calculatiems:
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