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ON Bl!l'.l'EROCATALmc DITONATIOliS I. 

Bydrod.ynamic LeDJ!Ies aDd 'Radiation, Mirrors 

Introduction 

In this discussion the following gaerel. ec:t.. is considered. 

B7 BD explosion of ODe Or several COilftntionaJ. e.uxiliaey fission bombs, 

01111 hopes to establish conditions tor t.be explosion of a "principal." 

bcm'b. This latter 111a7 be either a fission or a thermonuclear assembly. 

We propose to discuss certain general features of such an 

~t. 'J.'he 1'IIB1D purpose ot the "e.ux1li&r7" system is to induce 

'ftr3"' hip C~SiiODS in the principal. assembly • It is kD:nm (L. W. 

Nordheim, unpublished data) that 1 tor exazr;,le, in the "Alarm Clock" 

high cGDipNssions ot the acti 'V1t core will pel'llli t eco.nm117 in the tritium 

nu.cleer reactions iD assemblies of a feasible size. OrdinarU;y one uses 

high exploaifts aa the amd.lia:ry s;rstem. Great compression can be ob-­

tained, but tbe size ot the h1shl7 ccmpresaed region is ame.ll. In certaiD 

the:rmormcl.eer a.rraasementa, like the Al.a.rra Clock, the size 8114 the mass 

of tbe material to be compressed is so great that iDorclinate BIIOUDta of 

HI would have to be used. We have the tollOW'iDg situation in mind, as 

an eXNIQ;)le. 
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jr----­i \We shall. d.isauss in the sequel the hoped-tor ccxqpresaicms. 
-----~~_\ 

The arraDgement might be cal..led heterocata.lytic, involving 

as it does a settiDg ott of a reaction in cme system by a :reaction 

started in e:nother material--the "auxil1ary" ~t is located at 

a considerable distance ( trom the purelr nuclear point of viev) , like 

50 em to 5 meters. This is in dist1Dction to hitllerto-ccmaidered auto-

ce.taJ.:rtic schemes based essentially em aeU'-Smploaions ot a miXture ot 

nuclear substances. 
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The ditferenae of sOUlld velocities ie due to three rea.soas. 

Ch:Je ia the difference in average atomic weights, due pr1mar1l.J' to the 

different degrees of ionization. 'lhus a light elemlmt like carbon 

would be almost car:xpletely ionize<1 end would bebsve like a. gas of o.p-

praximate atomic weight 2. Unmium1 on the other b.lmd1 would suffer 

e.pprax:l.mtely 10-told ionization and would have an effective atomic 

weight near 8. The ratio four in atanic weights would give rise to e 

factor two in aOUDl velocities. The higber velocity is of' course to 

be ~cted in carbon. 

A second reason for a di:fterence in sotmd velocities 18 thlt 

fact the.t a Cfllll'ttlletely ionized materiel. acts like a mca.atomic gas with 

"Y c: 1~ wheree.s uranium, in which ianization is still proceeding, has 

probo:bly a "'Y-va.lue nee.r 1.4. This will incree.se the ratio of sOUlld 

velocities by another l~. 

The third ree.son is that t.be smue shock stnmgth Will produce 

f: .. lover temperature in a material of bigber density since in each mB• 

teriel the given energy density is distributed emang more pa:t't.icles. 

This effect might give rise to temperatlll"e ratios e.s high as a factor 

f"our o.n<l to sound velocity ratios as high as a factor two. (In pr!Dciple 

this etf'ect could be made even greater but cme would soon begin to lose 

by poor mntching of acoustic impedanee.) 
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It is, therefore, reasonable to assume that materials caD be 

f'ound in vhich sO'Imd. velocities d1f':t"er by a factor sa:aewbere between 

2 and 4. There should be DO diffiault:r in making materials of' 8117 

intermediate SOUDd velocity. 
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fact, the essential pe:rts ot the design do not depend sensitively on 

In 

cC~~~D;pllcated shapes and. the aecessary planning is, therefore, comparatively 

s1Ja;ple. 

The proposals are outlined here extremely sketchily. QUBDti• 

tati'ft work to elaborate these ger:utral. suggestions would have to tncl.ud.e 

tbe folloving cal.culaticms z 
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