=
68832

of

< I

1IA

[
§

ALIFCR

2REITY CF

UNIV

oy
-t
i

T

Yo,

\

T g ety oy
s SR JLu-.ﬂR

LA
&

T e
v o sentus \ 5

R
i L AR
Chat g s
ERGRE B v A
kL]

MR -
feo 1% 28 03 43 13 1)

»

g g e
AL L)

E

Wit
———

Clak



'

e

In the swimer of 1947 the possibilities for qonsbruétigg thernonuolear
bombs were reviswed, This was dons with the purpose of arriving et e conorete
progran for the furihor investigation of thermonuclear explosions, Such
fursher work is %o load to a more definite Imowlodgs of tho f‘ee.sibility ?.('
the vericus kinds of thérmo:mc_lear bomdse In outlining fwriher resecarch, 1
fLaws etiomptod to conoonirato on sbjoctives whi?h the Los Ala:nos laboradory ;
sen acosmrlish din Sho forssceadls fubure, I am, theralsro, restr c‘:’in:: tho ‘
dissussion to dssigms whioh seom to roquire the s:alleh nurber ol new tachni-

cal dovelepmonis, Zwen so, the r.munt of vork regquired for argy thormenuolear

»%s will zrove %5 be wvery ocnsiderabls,
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So far, throp iypes of thermonuelear borba have Soen propesed end (2 )
. &
ithorrebizally exslered: the Super, the Alarm Cloek a.ndf’ ‘ "'h° (
k N

L ety

firs< hes bdonp mosst fully degeribod in reports: I.&-%'G:,(})- 8o LARZ4L.

'z.&.-;cz, =331 and .J.-'s,s. _ _ _ /1\)/

——

This 15 nozompll a.‘ed by a I‘Issio*: tomb, The raac‘:.ion

is then expestod i spreed rmaplily, 'I'he f‘ea..:ibilihr of such an exp-osio': b
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Zetonated, fThus the onorsy of theso

projected borbe oould excoed the enorgy

-

‘of %he conventional fissian bcmbs by ‘several ordsrs of nagnitude.

The thlrd-de;;gn,.

, is an old awﬂ £

‘ | : nd { 'e:'.‘:k."." dtzsussed ( h) % D
[r—— e - . ‘ | o mswesurile
schome,
g,
(b))

In the firs‘ pars of th

Juper will be descr bbi az

I,btbq;secand pary

L e mwemY

Clocz a*q discu se9d,

I

the

following rezecwt s s

peslifls modsl of ¢he

24

erid aj reviegwed

Da‘.

easiﬁilit/ and ainimum size o? the Alam
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i thg thidrd pa.rt t‘xe effonts or"‘tva Super 6r tho Alarn Clook: 2R s

‘,..

cg} ozreobs aru comparod with tho! of’egts eﬁériaaiou boqps. s
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5 In ‘he rirth seetion a program of resoaroh and devolopment is outlined

with the purpose further to olarify the feasibillity of thermonuolear bombs and

to facilitets their eventual oonstruection,
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- PART I+ A DESIGN OF THE SUPER BOMB

-5’-

The prinoiples of operation and the main design features of & Supor
will be discussed in connestion with Fiz, I, This figure reprosents a modol
.which wes first pféseuﬁed in the Los Alamos confersnoe of April, 1946, The
advantages of this moiel correspond to the aims outlined in the introdustion:

e minimmm of new technical developmonts is roquired and prefsronoe ia 5ivan

o f mhg@f?%&#iﬁ ;“~Os6‘fﬁnotioning csn be predicta& with rblat£v3 ouso,. Tth
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gns of the Super will require 1553 of tho mataria13~
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which are aiffioult to ;péqg;,f K

In :-g. T a croﬁsv;g§£isn of the initiating mschanism of the Super Iis

given,
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on in the sphere 1) are- counlax and are, so rar,
There is reeson, however, to trust the
celculations wrich jredict the resctions describaé above.—i
- N
i Suoh problens
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rvated exhaustivsly.
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I telieve that the enorg:—bransnission between A and D iz very likely

to proosed es doscribed,

Furthermore this part of the desipn 1s sufficlontly

flexible to be rodified if como unexpected difficultles in this eneryy transe
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mission should to foumds The functicning 8f; sph@re’?lgppondafqggthqueliabilityd.
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of tha measuraments of PeuteriueTritium oross seotions and on the oarrectnosa

of calcu;atio”s. Both have beon oarried ovt with care, Furthermore, oond*tions

P

ars not marbinal uﬁd one may have thus considerab’o confidence that region D
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The'fuﬁctioning of rogions G and § is very hard to calsulate decauss

in thess oxtanded regions variations in time and spaco must both be taima irnto

eooounts An attempt at such 8 caleulation was carrd ad cuy 1n hs Jpr-nr of

f

1546 on the olectronic oomputer, tho so=zalled ENIAC
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In ths past months a nmors detalled invostigation of this question has

beon csrried out, This investization is actually the only relevant prograss with
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ragard to the Supsr sinco the bogianing of 1945.% Theso considerations aro

_swmarized i Azpondtx I, ' S
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Apyihe ! ee3ibl1ity "6f kol 'Supsrs Tho caloulationa ;.'ar:‘or:ad during bhis guros r

ers expastod €5 ciniizur; okeoks on numerical results end om tha sensistency

of the approzimatisns used =111 havn Yo bo carri:d ous. Further ealeulsiions
will rrodsbly reguirs high=2;933 eloctronio somputing ejuipmeat, 1 beliswe,
Lowsver, that ot iho proseny siage pot very mush doubd remeins that = Super

in prifvicinle is feusidla,

_ . - o mm——t e 41’)
-ne regilunl doudt is of thrso kiods, 4 | ( b |

hes been so far detasted, Second, tho propageticn of the reastlisn iz She churgo
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reguires the discusaisn of & aonelinoer pes
ine mathammtical hendling of ithis guostisn is incozpleto end =ay have &5 romein
not quite complete up 4o an sctual test, Work carvisd out during this swTer

- -

and descrided in ippandix I diminishas, in my orinion, the rsasen 4o douds thas
tho thermozuclsar reacilon can “s =nis to propagate. Third, the ectuel design
ol tho fupar 1z ceaplox, IS i5 pessible shas durizz ectual constiussiss for

difficuliles will erise which 4t is herd &5 foroces ab the prosent svage o

19:1:_.;-11\:::;‘: a“:..-ng.

- 4 bt ‘ :
#11 statementa es nsern*“g calz2ulsticns and rrsofs sihsr shan t$hls lecs guestion
ca2 ko founl 4a the roporis Quoted in the dntroducticn, Sluce Snsse prouls

4 -
TS no% n2w, they havo not boon inslufed ia the prosent repori,



In order tc rive an overall pisturs of the Super wo inelude tho
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In conolusion 1% may be stated that the Super is probably foeasible,

its complex ocnstrustion givas us 1itsls hops that it con be actually mde to

wiri in the awxt  or 4 years, I% rejuires, furtheruore, consideradls amounts

of Teitliurs,
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lest part we shall desoride an sxperimontal mothod of getting informaticn on

\this points In the following I shall cutlino the normal workicg of the Alarm
Clock gieladislin e pst oot X s e mer
« s eatememau it s sz aments ooneorning mixing,
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On tho bazis of the best aviileble inforraticn on crbu seoticns
we have estirated that the tctal muter of fissions ceused by 2% millicn

velt noutrems is approvimately .2, and the totel mz.'.‘:,e:- «f flsgions due to

- 14 millien volt meutroms !s ,7. In $hess estinntes Ssutrope sleved dovm K

Yolew the 28 threshold are nct included beceuse ' - u %
Ty T . ] &b

) . . Tho netiznies are cousistend C\G‘ \C°

*ith integral experirezts in hich DB seutrons ere ceught in e Uranfum

bleek {Reported in LA-304) and with nlriisr sxperimests new in progrecs ueder
thoe direction ef Dr, Taschek ip which TeT neusronc are used, The effect

o tha Deulsriun could 0 far only bte orudalv asiieed aid.
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Aobually the calculatione carried out in the Appendix are crucde ep-

proxiretions. The two most importent sirmplificetionz introduvoed are: I% R

E;_is'".uaaisu:?.&q"th&t F‘b any one tlﬂé

Do,

e+ i

(]

L oomplete saleulation taking into account theze noglected effcots
is 1liksly to bocore fessible cnly when high spaed computing equipmert booomes

eveilable. Suck complete omlculations are likely to show that the real ignition’
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o e comidamble ohange of the requirod igni-bion onsrgr might result.
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In ad ' ‘
I dition to these of reo.a fission pro:l.m apd other redicactivities

may sprea‘l rudias i
At 1-!1 Blcmoas o™r & big area, , r
*. . i . » : » . M M ‘.' ) i !
!' 1
. MMW ——E I L - CEUAL el g TTELT LS S ___::_‘7.‘.:?:":.:;- :'}_--—- - :, : .

] It :Ls Ter,' herd o estimete t;'; extont of the a.rea.s w‘xioh w:ul‘ bo
ai'"oe‘:o:'. by tho redlcastivities produced, The effwuoss will depend on the
othods of dstonatisn, I fast, &% is po3zidlo that most of the astivity
will g0 up %o tho stratosphere tod w11l 30t be mired with ‘aho. tropoaphere until

Cswme leta timo at chieh Lhe ndloectiﬁtiﬁ have sufficlansly decayed, Agein
if a corwilerudble amauns of dust is stirred up, the radisactive meterial r.'.ight
Froolpisatn out of the atmosphere within a short 3istanoe, ‘:}_:u.'; coztamimnting
.a. relasively siml) s.:';sa. The raiinctive effects will depond not only on the
mole of ¢slivery bus elso on tho atmospheric conditions.

#8 & general rule ons will expooh rather frwuakish effeots, suoh as
have boon cbrervad in eonnoostion with thoe Trinity explosicn w}-.ere 830 aroas
odteintd atrong activities while surrounding sreas wers umffected,

In ¢rdor 4o mls an esiimto, wo shall assu» that the radioactive

3

rotucts ers’ thoraughly nixed up in the tropesphore and that nono of the mmdlo-

Ty

tiv ':‘ra".'.sf:z 2 up {0 the stratasphsre or aro depcsited on tho ground. This

”»

eonilbinn {5 ned mecoasarily the most damyarcus ore that oan arise, ma nlirht
bo abls S Tind rayo of .‘.oa.cung ¢own the notivity with tho right size of duet

persicls to provert a riso inio tho urper troposphore. Ons might £ind atnose
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pheric oconditions where the dust remains suspended and thorou.ghl:} stu;red in
the Imr parts of tho troposphore,

It would ba evon more dangerous if the winds weulld. doposit the radio-
aotivity products more or less urdt‘omly wlong thelr pa*h, becauss in t‘xis way
the effects of the motivity inc Yead ol boing sproad ous throughout the whole
troposphers will bs ooncentrated to the lower hundred meters of n‘anosphoro,
thus rultiplying the effectivensss by about a factor of 100, f:u:':hamre ’
the freakish natiure of the disﬁributinﬁ of sotivities in the atmostharo is
apt to endanzer much b_!...;:ga': tarri&‘#rios than will sotunlly be destroyod.
Conseniration of the activitios iuto the lower troposphers or proéer conditicns
.of :ettling my, howmmar, bo‘hari'to sbtuln. We shall, therefors, reatrics cwr
digcussion to wiiferm distribution of the products threug)wu‘.: the %4rorcospherd
and we may esnsider the results of this aaloulsbion a3 an upper Seund to the

radiocactive dangsr that oan Be producad éne roiu‘:imly easy snd straightforssrd

DAADOT,. - , : ’ _
| e | ‘ [ b>( 3

The m..ber of deleyed gamma rays of uigrox sly e million 'f“o.ltu 6'norg,- enitioc
dm*ing ﬂu tize ¢t at timo ¢ arver exrlosion is given by 0,1 ¥ % wiers N is tho
' mmbor of tissiom: that ha.d coourred, Tach of thoze gamma rays is oapable of

produoing 30 thouze.nd fon yalrs und 2::10’ ion pairs per cubls oeitizater of alr

e e -

iz the equivelent of 1 R wnis, Cfousing ¢he dangerous deso ef irrsdistisn oguel

td 4C0 R units, one finds thet ) ' cun conteminate (b)/j.,
& shousend eutle miles of edr. Ced4ing the effeotive ‘*I'.iol::le"z of the 4regem |

sphere ogqual to & miles, we £ind shei 4he radivectivo ccrtumir.s.*ion will exiend

°T§? 160 sgquere xiles, This ar;:a is semewhet srsliler shan the eren sér cr.;;.‘. .

daveged by shoor and r23faiisp, One ruat rezocher, héwewr, £het the arsa

Just menticned 711l rot oterliap tha arce dermped by tke \.'&he.r mnthods hut will

ratihzr extend dw"-"ur.:: fron the selnd of explesion,




«2lhm

| : If a Super is used instead of ths Ala.mclook.and if no special ar-
rangements are made to utilize the radlcactivity of the flssion prodﬁcta,
the radicsctive darmapge will be 1m1;niricant in conmparison with other darmge.

dobe, If, however, special arrangenesits are made to utilize the neutrons

in making fiss 1on wroduota or o‘.:hor radiocactive mborhlc, ons gots effeots:

‘ ﬁcﬁr&r),y
i\ similar. tu 'choso in tho ccso ot thz Ah.m, glook.«j In feet, by n.b:arbins the

i SN muwu'-"
sutrons in app repriate materiels and gensrating sctivities or the right kind
of li.retim, one might ottain from the Supar many times the rediceotive effect

prodx.cod by arn. A!am Clcck.

Iz ig {n the nwiare of the fuper and Lhe, Alsmclookr "hat tho energy
reloesed by either of these objeots’nay be increased with hardly eny practical
li=it, 48 & practicel -oxonéla, I shall disouss here the structure end effects

s v s o s B

£ & Super or an Alarm Clock:producing ensrgy ia the neighborhood of '

- -

i

1 L. e ot

¢ Ia mu-e seems to be, hmwr, no reasor $o believe

St e mewia.

~ -that such & great engineeri..g develorwent cannct be a.cuonplished within a few

yeers, It is also olear that delivery of such an ocbiect by siroraft is likely

We shall seo, however, that
The

to rerein Impossible for quite some time to come.

Colivery by beat or submarips is ospabls of rrocuoing d:}.s_a_.stféqns eflocte,
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the ongireering diffioculties, Tt soers Lo me t‘mt if an Alare. cloe:c oan ba
rate 2t ell, a ‘qig soale Alarm Cloel’ could te mors easily emime*ed than 2

ig s=2elo Super. Even sc, the ongisesring and ’crans;arta.tior. of s éne-ti llone

%cn Alarm Clock will resein quite diffioult.
I:’,‘:"," ‘i

It is uncertain that the ::.-r. cammge done by 8 b111ion-ton explosion
wi 1 be sither through sheok or through ~lesh burzs, 1 expect that shook
darnge by very big explosiorns will be limited by the depth of the aimasphere,

5 bork w“c}. is ocyadls of develepizg ons stmesthere over-pressure at s distanes

§ miles is 1lilely to blow cui & part of the atmosphere, If ’}.-1».5 gizo of the

boeb is further increased, the result may eacily e thai one will dlow out a

Pars of the atzioschere with somsvhat greeter violopce but ons will zol accomnlish

v ok grester cidewise extension of the shock daxzege., It seerz to me 1iiely

thet 14 #ill be difficult o du‘c'-cy an area grecier then a.,,;'roxi.m ely o

.neur.a.nd aq\..sra milea ‘b-; shack,

.:n,o orfects of “lash burn wovld »o'rbim.a o lmmaca with tho am.nra

:,‘{‘
root of thc ex crgy, *rcvi ed. that the bezb is detenated snfﬁohn‘b?a hizh zbors

,b-.
1 e
greund, ¢ 5 ’th.s, a. bnlicn-tau oxplseion c-m.l couse very serious flath turns et

a‘distamgg of .i._po rilss, end a.n aree of I0 thousanrd couare riles weuld do allectiel,
4o b .

This, howsver,iweuld racuiro that one detcnates the bemb a litsle higher ther
l:‘ i".;'

ohs rils abeve pround, ~thewsise, Lhe hericoem of the hom: would be oo small,
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As long as such ‘bic bambs ocan not be oa&riod in aircraft or rookets ,'flash
burn i3 not likely to deternins the size of the darnged area,

The upbax- 1imit of radiocactive dmge, estimted i.n. the sams way as
it has been aatimted for the smaller Super W Closk .,_'111 now be greater
;hy*o.-fuotow 100 si:wo the mumber of mmtrons and riuiou produced are greeter
by this factor, Thus, an ares of 16 thousend square miles might be affocted,
Furthermere, by nppreprﬁwo choice of meteorological oonﬂtim, this mngghﬁ
ve mads ‘.:o‘ covor a rathor elonzated torritory in the downwwind ’dmction froz the

detonation point, It may, for instanocs, alc‘.mally oover & strip 40 nilos broad

*

and 400 miles long, Ih order %o giw & frightenling, slthough mp:?obablo s 0Xamplo
of whet theso elffsots might aﬁaun‘.: to, lst us coasidor o boxd of this tyro
droppod neer "?u‘-zi':g"cn,f D.2, Llet us scswms that the winds are blowing north
elong the Allsghanliee, a coxlition qui%e ﬁ-oquently ancauntéred. Then Washington,
lededphls, New Yory ani Sestom sould all be olovn o "he 'Ja‘.:h o2 the radise

astivs elsud snd even the farihest point, Socton, would be within reach of ths

[ ] ' ’ - E
Th.s oxaznls by itself shows thes iko %per or Alarn wloc\: ey bo

Truch :n-fa dange*m.: svou than groat muzbers of t oadon bc::bs. "‘ho dos traoe
tion o{?\a hington, Beitimars, P‘._ﬁ.hdalphia., a\r r York and Boa‘&an would probably
rgqui:*; 2ore than 109 atomio boibs, ?x;rz.‘termra, tho domage dus %o the Supar
o Alara Clock.will ox 024 over the highly industrialized oountrysice as wll
es sver the eitles ‘:hc-.t.olves. The wholesnle dssiruction of the general msighe
boriicod would impode emy rescue or recoastruction and finally defenso agalnst
& aingle odlvcs nizhé be moré diffioult shan defense against a considerablo |
Sunbsr of fissisn bemms, _ |

1% *1-141 30 clspr thas the dammge which san be inflic.od by a ..t.pﬁ"
“or-Alarn Clook 13 rether difforegt fron the domege whish oan bo doens by fission

e y - .
‘Sombz, The cromtast sinsie diffsrenco is that the Supsr or Alarm Clook can

eauzrs more cozoamtrabed destruodiom, vhile more wido-sproal damago oan bo done
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by fissicu Sewds. For this reagan, T hellove thad fran tho ﬂ;litmr" 133

£ view, the Suyer*agﬁtha Llarm Cloo¥ will mot sciunlly mimo the fxssi
boud odsolets, I ;ill, howovor, givo rise to new Yypos of effeots which
can be matahed with the‘hclp of risalon bozbe, only at s probatly mich
greater casts This is all the Jore trus boosuse of the fact that ths ox=-
veuse in the oass of tae Supsr auﬂ khs Alarm E&%ok'will essontially go into
resea:eh and uavﬁ-opmnnﬁ, whilo a much greater frastion of tha exponse in
the cage of lsei:n Lombs has‘tg go in%o more sireightformrd indusirial
r:uuctiga. PRI ihe(a:?or#s alovg these bwo lines arv not muiaslly oxe

sivsive borsauee tiey imvolws t0 & consideradle extent different persomnel

4 éiffcéant Paciliitios,
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PART V. FRUGRAM CF FESEAKCH AND DEVELCFUENT:

Experimenta wiicl. are now uzder way in Los Alamos will grestly help %o clarily

m@m“g&rﬁ mﬁﬂ? 'ﬁig 6100 "gﬁ.. The moet importart piecos cf

inforreticn which ai preseit are aquite jpoomplete ard need further study ere:

the elast 20, the inelastic ard &Articularly the fisrlon orose sechtiorns of high

- energy reutrcns up to 14 Mev in ordimary Urerium. Tho cure faforrebion for 2% asd

4% and roreitly 23 would be also of imterest, ‘hougk to & cfmsic‘emblyvlesser axtort,
39, howeves, of quite basic irgortante Lo study for high energy neudrans
the elacstic crags esticn of Deutorius. and aigo the crosa sectiin for the cimirte ra-
Deuterivg Inte a ::ro’ccn azd a neutron, Thore is some interect in studying

e neutren crocs emt;sns in the high energy ruzge for beryllivm, ouygec &nd

-

Turther recearch of I+D and +’r cross mct tng contirves tc Yo ¢f ivteract,.

L.

Waile tlese cross secticns hate Leep measured carefully, it is nct yei guite clear

‘ . ) N

4het thelir telues ars morm gocurate than 20 or SOf;-e‘ven in the: .bj%
.. G

n.o

_In-order to ewaluste L{ha orosg sectline

R T
*
ey it g+

for the Itter erpergies, it would be of irterest to shudy the recges cf Tritium and
Druteriur at low erergles, These rarges cannct be calevlated vwith sufficlert
relialijlity tecause we are cunsicering here nuclei which meve with «mlzeitles sgimilar

to that of the electyops io their outarmest 2rbita. Under such conditioss

gheoretical rarge caleulations bacome extrerely tricky ard ranges ray even derezd crn
chemlical compueition. This piece of rezearch, in particular as 4 ralates 4o tlho
i
range of leuterium, coulé poseitily bs lsimed cut, o
R ) ' «ti\‘w.'g' ¢"‘~ ‘l "' K% .
3 1
4 le of rome” ipterest to exp re ‘some of the reactions %hlch nifdt Lecine
i 3 . \ ‘ ;-' ‘ \ ‘
3: "’ \ . P Ty
significart :n.arm*cod Uta’-a o“ ihe reschicns. ef the A.:.a.m ¢1 ck =r ¢he Suier,

A Nt

A . n".f.
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The experimeats cutlined above can be carried oub at Los Alamos without
interfering with that part of the work of the laboratcry which for eshort racge
purpoces is moet important. In particular, one can hops that the most important

lecer of valuatle information--namely, fission croes sections and n-D cross

bt}

- f.i“:: ] :’

secticrs in Lhe high neudror ranga, tho integral experimente, 4he threoh
studies, and the anclysis of ¢re fissicn gpectrum in the high energy razge-- may
oe oarried out within e year. It would be of>particu1ar irterest to make fast
rogress with the two topice last mentioned, siroe the fortkecoring Pacifi
could give us already next Spripg interesticg pleces of informatior, i arpropriat
threshcld detectors vero available and if we should Lzow enough about the sheye of
the fiecvlon spectrum ip the high enerpy range. If such measurerernte cculd te

carriad sut durirg the coming Sprivg in the Fecifis, the resuits could te voed as

velutble poirte ¢f cemparicon Yo vhich results of laber teste could de xelalced,

b

s v C e ——— e e e

Troee lgtin

- . - e . LS e ddtd
- . R

. e
resctisng procduce 14 Yev peuitrocs which can be édictingulshed by threshald dafcots

-
i)

froz the backeground of fiegicn neutrona procuced in the boob, It is likely t-

e .
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4

N i
leyer thickness of

© eemews

— gjnmntionaé above will be mufficient tc groduce(’b)(s)
exough of thesze 14 Yev neu%?éﬁn to be clearly distinguishadle from the high energy
tail of the fission spectrum. This last statement, however, is at the presect time
gubject to doubt becaﬁze our gresent knowledge of the high energy tail of the

fission spectrur is quite incompletes If the 14 Mev meutroms should not te

FPCdﬁoadl, v - zik*the expected ancunt, - (é)@a>
i - . o— . e o hate e g =+ . —— -

- NES ‘.,,_,. -y
‘radius or less would csuse an

vessential Simiruticn of the rate of thé T resction, as sxplaired in Fart 1IZ,
It should, of course, be kert in mind that thies experizect recuires, amctrep other
things, & sulficiently reliable predicticn of the nurber of DT neuirons to be
exjocted end this 4n turn w;ll tecoms poceidble cgly when calculaticos give ue a
rether coxplete cCeseripticn of the tenpersture-and presmire=distritutlon within

an expleding bomb,

S —d

—-.

Proa—
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I should like 4o propose that the two tests desoribed above should be carried
out as soon after the Pacifio tests of next Spring as is feasible, ﬁlth the help
. of these telts, we oould form a judgmont in 18 or 24 months from now whether ¢the
EEEEﬁ?g1oox ié feasi:?e‘qr note In the meantims ths experimental program desoribed
1n the firot portion of Part 5§ of this report should have furnished us with enough
information ‘to male o more close estimate of the energy needed ¢o 15&"{, ’AW&@
gﬁE&ﬂE&;Aﬁ approximately the same time, high speed computational facilities are
lilsly to become available so that we chall be ih a much better position to solve

the integro-differential equatione which cocur ir the thsory of the Alﬁrm Clock.‘f_i.
Trus, we are likely to be able to form at that time a reslistic e;;;;a::Jof tho work
involved in makinghgn_Alarn Clocke I think thai the decisgion whether consicerable
glfort 13 to be put on 4the dévelnpment of theﬁﬁlsrm'CIOck;br~the Super should be

postponed for arprroximetely 2 years; nanmely, until such time as thess experinents,

4testa, and calculatione have been carried cut,

—

BN 024

In view of our ;re en‘ uncerta'r‘y eboeut the rediation denage that a Surer or

A}Arm Clock oould csuse, thers seems %o be ircressed justification in making clese
meteorologicel study of the fate of the figsion products in all tests to be ocerried
outse In trems2lves such studies will not allow us to predict the dehavior of the
fieslon products in the Super or Alﬁ:m Clocke - The greater apergy developed in
these later bombs nipht irveriatly cause a liftirg of the fiselon producte into
the stratcsphsre, ' On the othrer hand, if ile cetomtion is perfcrmed rosr ihe ground
or eea level, the dugt or wrter thrown up msy be ul suoh muss &3 to modifly the

ciegiribusicn of tre fiseicn productyp quite thercughly, However, the forthecoirng

=+

tetis are the 2lccect aprroach o the preblenm flat vwe shall hewe for some tims.
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Calculatione on the Supsr, &mofﬁi_’ : “if‘.‘;;_b‘bomb may be continued /b)(g)

with considerabls profit, Zventval use of fast computing equiprent may bs sresded

if tite trecry of these bombs is not neglected in the near future,
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Te have mde an attempt to £ind & solution for the propagation which

is siationary and stadble in the sarw senso as these words are used in the
thaory of detonetisms in high explosives, It is, of courss, not clear in
orincizls that suoh a sblution exisis at all nor is it at all c¢clear that a
solubtisn will bo stabls agninst all perturbat£$ns end whether it will be
rapidly approashed whenmover the izrition has been sucocessful, These quostion#
ar anong tho most difficuls omes of hydrodynanies 2ad evon for ordinary hizh
exploaives, they have not been complstoly solved,

Wo have oalsulated a mmber of cases, In sach of thess, several
nf the relsvant effects havo been neglected so a8 to obtain a prodlem suffie
oienvly sinpls to be treatod eanalytically or by simpls mmoarical methoils.
These several caleculations oortainlybdo not solve the problem of the propagation
of %the exploaiég in Doutorium but by their help, wo cen form a better judgmond as
‘t0 the setual existanos of s stadls end steady solution, lore refined saloula=
tions, taking into asoount effeois now bellevod to be of socondary inmportanocs,
will bo undertaien in the irmwdiante future by the use of ordinary conputatisml
oothods, A 8till more sxhaustivo troatmnat will reguire theAuae of tishespeoed
conputing machines,

In all oases we shnll neglect 4o discuss the depspienco of tho datallad

temperaturo and prossurs distributions as a funciion of the disance of the

JICERE e
poin&s from t%;/ "~ iWo shall replace the problem by & ono- (b)( 3
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%o The khydrodyneric wotion and the distridution of materisl 7selocities knd
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deceities inside 4la heated rezizn ars tho sare as given ip Repcrt l4-23C. The

poe
TEiveily of ihe boundary of the heeted region is also am cbtained ip lA-636. In
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, On %the other hand, tho reactizn In case tw@L-

o , ,
In Figures "d", "e", and "f", Appendix 1I, the ensrgy produced up to the time
that a certeia radius s reached by tho heated rogion is plotted against the radius,

2 ezeryy valuss ary divided by 4he origipal energy delivered by the izniting bomd,
In Figure "e", the results for

~
Lo

In Figurs "d", models one and thrse are represented,

wdiels four and five are shown, and in Figure "I, the valuee for models two and

eix are plotted. It is of icteregt to nodice that in 4he implosinn nodel four thers
(Y3) |
i

T o

PRt BN
e—————— + —

howeveyr, a rather forzidadle implosion apraratue,

(b5

-
: For .casons given eurlier
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The epergy needed to et off an Alarm Clock

|
|
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- . .- e . . e v ettt &
ie Appendix, 1t seoms that this ensrgy is actually an oversstizate,
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PAGES 54 through 72 which are'drawings and graphs
are withheld in their entirety pursuant to (b)(3)





