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In the swmmer of 1947 the possibilitiss for consbrudtii\g thermonuclear

bombs were raviswed, This was donm with the purpose of arriving at e conorete

progran for the furikor investigati-n of thermonuclear explosions, Such

fursher work is to lead to a more dofinite I:nawlodga of tho f’oe.sibility of
he vericus linds of thormnuqlenr bombse In outlining fworihes research, 1

raws etiomptod to conoonirato on sbjoctives which the Los Alu:nos I.abura.tory i

cen acziarlish in Sho forsseeadls futurs, I am, thoro.c 0, reatricting the ¢

dissussion to lesigns which seom to rojuire the amllea‘c nunber of new tachni-

ezl dovelepmenis, Zven 5o, the e~ount of work reguirsd for amy thercenuolear

2% will zrowe %5 be very ocnsidorabls,

Sa far, throo troes of She r- nuolear dorbs ‘:ave boen pror c., d and

. _. (b,/z)

ihosretisally exvlered: the Super, the Alarm Cloek a.nd,’ | + Tho
first hes been most fully desoribod in repos ts: Lh=344 (1)_ 6)‘..1.@.-::'41.
Lheil, LleiZl and LLW575, _ /}_‘)/

This is aosomrli a..e:l by a fission tozb. The ’-oac..ion

is then empestod 1o spresd m™rpidly, ?h rea...ibillhr o.t‘ suc"t an sx‘:-os:.o'z is
besed - ’ - ST
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‘ _Sizeable angaggi_q; energy are novogyﬁloss rslens[:

Wy

Zes nnted. ’Thus the onorgy of theso prajeoted boﬁbs eould exoeed the snorsy

‘of 4he conventional fissian bc1bs uy ‘several ordsrs of nngni.ude.

. - . N p \
he third-desagn,, : , is an old nwd frequently dlzzusged (l{)/: -
schome, | o - :

in Che first pars ol the following rezcit s spesiflc model of 4he

0

Super will ke de »ivod and

_._‘_,,_.-. DT

ritiecaliy reviewed,

I. tho~second part the feasihility and ainioum siie of the Alam

Aiete N
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b PSR



uﬁ\"l L. "4- "y
wﬁ\‘ L3 * “ v -

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 THT SUPZR BOMB

T 30

'ﬂ?e principles of opsration and the main deslgn features of a Supor
will be dlscussed in oonnection with Fige I, This figure roprosents a modol
,which wes first pi'a'senfed in the Los Alamos conferonce of April, 1946, The
advantages oi‘ this model correspond to the aims outlined in the 1n4:roduotio.n:
e minimmm of new technical developmants is raqﬁired and preference 1is given
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otion .whosofi‘unotioning ca.n be pradic‘cad ‘with rolative eabos. It
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whioh are uiffioul‘bivt‘: ,rod.me.. -
I*x --C- I 8 cross sectzon of the initiating mschanism of %he Super is

riven,
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on in the sphere 1) are<conplex and ore, so far,
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The procecces goins
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not checked by direct experiments, There is reeson, however, to trust the

celculations vrich gredlct the reectlions aascrLbed above.‘ﬂ;
!
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.treated exhaustively.
I telisve that the enorgy-transcicsion between A and D is very likoly
to rrooeced es doscribed, Furthermore thic part of the desipn is sufficilonily

flexible Lo be rodified if somo unexpected difficulties in this eneryy trans-
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mission should bo Touvrnd,

of the measursments of CeuteriuneTritium oross seotions and on the ocrrectnass

of oalcu;atio"s. Both have beon oarried out with care, Purtkermore, cond‘tions

=

are not marginal uwd one may have thus considerab’o conf'idence that region D
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G and H {s very hard to calsulate becauss

Tﬁe “unc‘ioning of regliona

in thess oxtsnded regions varlations ian tims and spaco must both be taimn ipto

1n uhs apr-nr o.

tocounts An atiempt at such s caleulatisn was carried cub

1546 on the olectronic oomputer, tho so=sallad ENIAC, ‘;
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In ths past months a mors detalled-investigation of this question has

beon carried out, This investization is aoctually the only relevant prograss with



rogard to the Supsr sinoo the bogianing of 1%:5.° Theso considerations aro

swrarizod in Appondix I, ) . : \. -
' e otaigr b, T LT 0 e CeELEIY,
S " . : lféﬁiiﬁﬁtﬁejgoa‘"doubt'u‘ ‘polats;
r, Se I FAZT T —re—— i ) =

in. ths I‘ee...i‘bility of” "ho Supar. The calcuiati»:n: ;.-er:‘orzz;d. during this gurmsr
LXNL ex;»:a:tsd o euniizur; ohecks ou pumerical results and on the sensisvency
of the approximtisns used wi1) havs o bo oarried out. Further caleulsiions
will rrobsbly reguirs highez;pssd aloctronis somputing eguipment. I belisvo,
Sups>

Lowaver, that ot iho proseny siage pot very mush doubd remping that * u

ia priﬁciple is feusidla,

-- o ’ / )
he regidund do D% is of threy ¥insds, A " ( b}(%

- —

requires the discusalsn of e aonelinzer peitial friegreediffersntial ssuatinn,
fho mathamiical hendling of this cuestisn is {ncosplein end =y havw ta romain
not quite complete up $o an asctual test. Tork carrisd out duriag this swme

and descrided in ippandix I diminishas, in =y orinion, the rsasen 4o doubs thad

tho thermozuclsar resciion can Ss =nis to rropazate, Third, the ect=el design
© tho Supar Is-cezplex, It 15 recsible thas during ectual constiussiss fursher
difficuliies will arise which it is herd & foroses ab the Fresent stage of

long=rangy planzing,

* 411 statements concernizg calsulstisas and rrsofz siher 4hen $his lest gusstisg
ch2 ba Tounl 43 the reparis quoted in the iztrodustinn, Sluce Lnste rroaly
ErS 0% maw, they havo nst daen Lnslwicd ia tha Frasent ropori,



Tn order tc rive an overall picturs of the Super wo include tho
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In conolusion 1% my be stated that the Super is probably feasible,

its complex ocnsiruction givss us 1it41s hops that it con be actually made to
wery in the gaxt § or 4 years, It rejuires, furthoruore, considerabls amounis

0f Teistigm,
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lest part we shall desoride an experimental mothed of getting irformaticen on

'tlhis pointe In the rollovring I shall outline the normal workirg of the Alamm

Clock gnde Lophalix e erscommaualAtatine areme

nts oonco

roing mixdng.
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On tho bausis of the best avuileble inforvaticn on cross seoticns
we have estizated that tho tctal mumter of fissions ceused by 2% millicn
volt roulreps is approvimatsly .2, and the totel moiler =f fisgions due to
- 14 millien volt meutroms is .7, In thecs ostimntes nsutrere slewed dowm I\'J
Yolem the 28 threshould are net included Seceuse @ e us,
m— (
: o ) Tno setizetes are cousictend C\G‘ \c°

with iptegrel experirects in which I<D zeutruns ere cought in & Uraniwm

. 4 - . () .
bloek {(Reported in LA-3(4 ) an2 with cimlisr exparimeszts new &n rrogrecs urder

the direction eof Dr, Teschek in which JeT neuironc ere used, The effect

<& -

el the Deulsrium could o far only be orudalv asitireiai.
=t =9 .
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L oomplete caleculation takdng into eccount thece nogleoted effcots
is 1likely to bocore feasidble cnly when high spaed computing equipment booomes

eveilables Suck complote oaleulations ars likely to show that ths real ignition’
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In adg: ' 4
ition to these of reo.a fission prod.m apd other radionsctivities

may 3prea*l radias ; :
T ..i_a.i“n °1°“‘°" o™ & big area, , r
A R M . |

C . . L SYSUPRPPR AR
PR BRI TR RN L e o g TR T ot e I

{b)/3>

Tt :Ls ver,' hard to estimute t}"e extont of the areas w‘xioh vr::ul* be

ai'.oc‘:o:'. by tho radloastivitios produced, The effuoss will depond on the
wthods of dstonasisn, In facs, 4% is possidls that most of t‘\o astivity
will £5 up %o tho stratosphere tod wx111 30t be mired with 4he troposphere until
swe lavs time at whieh She radloectivil:*.ﬁ have sufficlantly decayed, Agein

if a oonwileredle amauns of durt iz stirred up, the redloactive meterial r.-.ight
Froolpitatn out of $he atmosphere within a shori distanoe, thus ¢ontamimting
.a. relasively siml) s.:';sa. The redizactive effects will depond not only on the
Eole of dslivery bus elso on tho atmosphoric conditions. |

48 & ganeral rule ons will expacts rather {ruakish effeots, such ms
have boon choervad in conmostion with tho Trinity explosicn w}-.ere 830 arsas
odtelined strong activities while surrcunding sreas were wnlfectad,

In ¢rdor 4o mbks an esiimato, w» shall assuwm that tho radioactive

rotucis ers thoraughly nived up in the tropesphsre and that mono of the ndle-

3

’rg

rolusts £2 45 ia%o the stratssplisre or aro depcaitod on tho ground, This

.?
-

e

™

=]

19

coniibinn {5 net neceasaplly tho most danyarcus orm that oan arlse, ma nirht

be able %o Dind wmyo of .‘.oa.ding dovn the rotivity with tho right size of dues

< ~on
pariicls to provept a s»iso inio tho urper tronposphore. Mne mightd find atsose
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phério conditions where the dust remains suspended and thorcughl;} stix;:-ed in
the lm_r parts of the troposphore, '

It would be o.von nore d.sngoroﬁs if the winds weuld deposit tho radio-
aotivity products .moro ﬁr loss unifornly clong thoir path, tecause in t‘xiat way
the effects of the aotivity 1:1::‘:'aa.d ol boing sproad ouﬁ throughout the whole
troposphers will b asnoentrated fo the lower hundred neters of Ahno.';phero.
thus rultiplying the effectivensss by about a factor of 100, ?‘urthamare ’
the freakish nature of the disﬁribu'sinn of’ sotivities in the etmoschars is
apt to gn:‘.s:‘.;sr mach ﬁf.'...:,ga" tarritories than will astually. be destroyod,
Concentration of the activitios Ludo the lower tropcaphers or propez- conditicrs

of et*lin.g my, howmmr, ba hard to obtuln, Ve shall, therefore, rezirics cxr
discz.ssim to wniferm distridution of the products throughout the trorosyphers
&nd ws my esnsider the results of this saloula¥ion a3 an upper Seuni to the

radioaoctive dangsr that oaa to rroduss? in a reladiwely easy snd straightforswrs

DRSS, - . .
| | ————— . ‘ . [b) (j

nxe n-.r_’c'r of deleyed gamw rays of wirros ""s"'..y' e million i&l"ﬂ b'm«'-- enition
during tho bzl ¢t at timo ¢ after explosfon is given by 0,1 X T whers N is tho
' mr.ibor of" z‘lssiom; thn.. he.d coourred, Zach of thoze gaza rays is oapable aof
produoing 30 thwze.m‘. Lon yalrs and ?xlo ion pairs per cubls ocsutizaicr of

is the eguivelent of 1 R wait, feuzing the cangerous deso el frrediation oyuel

tb 400 R units, one fialds thet ) cun conteminnte (b)/b
a thousend cutle miles of edr. Ceiiing the ef!‘eativa thickuese of the 4repe= |
sphere oqual to 6 miles, we find shet She redioestivo cerbtomirséion will extend

over 160 squere xiles, This aren is scmevhet sreliler Shan the aroeo ssronys.

darzged by shook and r=alfutisz, Ome muzt remscher, hbwevnr, thet the aras

Just menticned w111 not oterlap $ha arce decmpel By 4N sther moihods Sut =idl

ratier extend Covmeviing from fhe salnt of explzeion,
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y

rangements are made to utilize the rudioactivity of the fission products,

....

the radicactive damage will be 1naignlt‘ioant in comparison with other darage.

dope, 1If, hmvér, special arrangenests are made to utilize the neutrons

${n making tiuion *roduots or other radicactive materials, one gots effeots

,.t\Jl”’w 3" e

N sinilar £o,Wose’ Ey tho ‘s8] ,of, the. Alaym: c1ock.4 In feet, by gbsorbins the

Ol b e
voutrons 4in appropriate matericls and generating sctivities or the right ki.nd
of lifetim one might ottain from the Supor many times the rediceotive effect
prodx..cod by ar. uam Cleok.

It ig in the nwiare of the Super and Ehe, Ala.mclook "hat the ernergy
releesed by either of these objeots’may be incresased with hardly emy practical
limits As s practical 'oxmﬁlo, I shall disocuss here the struocture end ol‘f‘go_tl

—-r—

[ 8

ef & Super or an gkllt.r-m Clock:producing energy in the noighborhood of T

- oo

\

(ﬁb;vfg/,

LN

f

! e .

( ) "'here seems to be, hmvar, no reasor to belleve

L

-that suoh & great ergineering develorwent camnot be a.coonplished within a few
yeerss It is also olear that delivery of such an objest by eiroraft iz likely
%o rerzin Impossidle for quito some tims to coms. We shall see, however, that

Coelivery by beat or submarine is cafable of produoing dggqstfqn: eflectes The




«lG=

e ’ f ' . | / bX 3)

- Y—
——eatnm - oreen

mmmee @ s me

| Hxl’hh again i{s an ohjeot thn.t one ‘n.rdly w'lll be able to

S e i+ e e v = . ——

transpor‘- 'by air, ¥e have sosn that perhaps the most hopeful design for an
(= i . A g __".'.h-' .

sa.

Pais would <acrecse

the engireering difficultios, It socers o me t‘w.f: if an Alo.m Cloe:c ocan ba
rale at ell, a ‘qig soale Alarm Clock ocould te mors eesily enginsered ther a2
big s:ele Super, SEven -3c, the onginesring and trancportation 'of i'."bm{-‘t- ilione
tch Alarm Clock will remein quite difrioult,

Tt is uncertain that the =uiz da.vnée derc by & billion-ton explosion Joamn
nj il ke .si ther shrough sheok or through i lesh burss, 1 e::pee'i thet shock
darngoe b wry 9ig explosions will he limited by the dopth of the aimosphere,
4 bart whick is os;adls of doveloping ons stmesthere over-pressure at a listancs
ef 5 mileg is lilely to blow out e part of the atmesrhere, If ’ﬁhé gizo of the
bord is further increased, the result may eacily Se thai one will blow oul a
Part of the atmosghere with sorevhet greeter violopce dut one w111 not accor>lish

« ruoh greaster cidewise extersion of 4he shock dezege, It seemz to me 1iiely

that 1t will be difficult to deat'cy an area grecier then a.,prozim‘-ly o

..uour.gnd. sq\.a.rs niles by shock,

‘l.‘:.o erfects of “hsh burs would ao':tim.e ‘o 1n.roc.ce with the an.a:-a
k“ . ' .
root of tho e:crg', ;rcvi..ed trat the bexb is detcrated sufﬂctant?q hizh zdove

L
l bl Ly

greund, : 'th\.s, a ' billicn-ton ozplocion could couse +very serious flath turas el

8 digt uaneo- of 100 rileg, ead a.n eree of IO thoussard couvare riles weuld bo allectel,
o .

This, Howver, wculd roculro thet one letcrunates the bomb & lititle higher thern

; .v

ons rils above rroupd, "thesyise, tre Lorlson of the bt would be fao small,
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As long as such big bomds oan not be oarried in alrcraft or_rooketa,'t-luh
burn is not likXely 4o determins the size of ths darnged ares.

The upbar 1limit of radicactive danage, sstimted in the sams way ac
clopk.-g_vill Bow be greater

{t has been eatimted for the smaller Super apls
;bra-faoton' 100 sinoo the number of mutrons and ﬂ.nlon produeec'. are greeter
by this factor, Thus, an ares of 16 thousand square miles might be affocted,
hn'thermore, by appropriata cholce of meteorologiocal oonutions. this a.x'ea.mlz,ht
bs mads %o cover a ruthor olonga. tad torritory in the dowawrind duv:c'blon fron the
detonation point, It may, for instancs, iemlly oover & strip 40 nilos broad
and 400 miles long, In erder %o givo e frightening, elthough improdadble, example
of whet theso elfsots might amsunt to, lot us considor o boxd of this tyro
droppod nesr "n'a.s-zim., cn, D.le let us acsime thas the winds are blowing north
long the Allechanles, a conlition quise fro"uontly encountered, Then Washingion,
edeiphis, Novr ¥ort and Sostos could all be olose to "he m‘.:h ol the radise
'-.a‘.:'.-.-a elsud and even the farthest point, Sosion, would be w'ith'-.n reach ol the
ﬁ.s exzpls by itself saows they tkho ..\.por or Alarn uloel. ey be
sruch :n:-q de.n.._e-m.s svon than great mzbers of f.;cai.on bo:zba. "ho dostruo~
tion ot '\as...agto-:, Beitimare, P!}ila.ielphi&_, aw YorL and Boston would probabdbly
rg___.g 2ore than 139 atomio bosds, R ‘.'.hermre, tho damage due %o the 3upor
orna.r:a Cloel will extend over the highly industriallzed ocountrysicde as wll
es over the citles ""e-wolvofs. The whoisaale destiruction of the geheral nelighe
borhiood would impods epy rescue or recoastruotion anci finally defenso againsy
& 3ingle odluct mizhé be more diffioult than defunss a.;a.inst a considerable | '
owbsr of fission bexhs, .

It 'rhl 90 elear that the damszs which oaa de inflic tod by a Supét

“or-Alara Clook i3 rether c‘!‘fo.m::" fron tho danoge whish oan Yo doms by fission

‘So=btz, The rroatast single diffsrenco is that the Supsr or Alarm Cloolz can

causs more cozcasirabsl 2estruobion, while more wide-sproal darmgo oan bo done



”»
-~g-

by fissiou Sowds, For this ®enson, . hellove thad !‘ra‘c: tho nilitary pé‘.‘nt
of wview, the Super L2 the Llarm Cloo¥ will zot sctually maio tho fisslon
Youd obsolets. 1% will, howovor, give rise to now %typoo of effeota which
can be matshed w‘.th tho ‘holp of fisslon bozbs, only at a probatly mich
greater cast, This is all the more true bocause of the fact thas the ex-

f-lfi
peuase in the case of tho Super au'l tha Alam Glo:k.,will essontia.lly go into

ressarch and -:'.ev-:‘.opmnt,' whilo a tmuch greeder frastion of tha exponss in
. N *
the cace of Iiselon boxmbs has to go in%o more sireightformmrd indusirial

Franueiiiae Toun, Gho affords slavg thess bwo lines arv nmos m‘.msll:.'~ 9%
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PART V. FRUGTAM CF FESEAKCH AND DEVELCPUMENT:

Experiuients «r.icl. are now uader vay in Les }.lamosw_vrill_ grestly help 4o clarifly
o tian, AN o W BN g, Ve (g '
303 TS y iRy Y2 " -
"kj& b} %ﬁ&@gﬁ‘f%ﬂ ma R8s ﬁ'ﬁ.. The moet important piecos cf
informatice which et prese:t are guite $coomplete ard reed further study are;
the elastioc, the inelastic ard particularly the fiseion oross sectiors of high
orergy reuirirs up €95 14 Mev in ordinzary Ureriume Tho cure {nfortation for 2% and

45 and peeodtly 23 would bYe aleo of interest, *houghk to a ccnsicerably lesser axtert,

it would D9, however, of quite basic irportance to study for high exnergy neutrons
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actic crogs sacticn of Devioriur and alto the cross section for the dislicte ra-
tioe of Deuleriux Intc a proten and a neutron, There is some interezt In sludying

the reutrun crocs emctions fn the high energy razge for beryllivm, onyges and
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Turther recearch of I+D end I4T cross gectiins continves tc Yo of ivterast,.

Tnile these cross secticns rave Leer measured carefully, it is nct yes guite clear
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helir velues are morm eccurate than 20 or 50%.even in the!

~
”n
”m
A\l
m
[¢]
-
8
1
A
L

- ) R
. In-order tc evaluate tha oro
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for the Itter epsrgles, 14 would be of irtevest to study the ranges ¢f Tritium and
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ulerium at lew erergiles, Thene rarges cennct be calcvlated with suffi
relialility “ecause we are cunsicering here nuclei whick meve with <eolzeitles einmilar

to that 2f the electrops iv their outarmcod arbita. Under sueh conditioess
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theoreticel range calculations brcoze extirerely tricky ard range

shemlcal compueitions This piece of reszearch, ip rarticular as 4% ralates 4o the

!

sazge of Ceuterium, coulé poseitily bs fsimed cut,
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It,‘ is of som&-i&turest to explere ‘soms of the reackions which nizlt bscuime:
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deart in‘“w:wd\"‘ftama of the reachicns.ef the Alern Cloclk = the Suser,
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lar to furt.er rﬂrpn*ch en tho “csc‘ion of Eo +D and alto. to tLe

"7 . Teoc iou.

> F; i ':'-:'?I ',‘Z?
8o = tionnd ﬁﬁ°’9- s*ncoﬁA}ey will halp t? ‘dete A&

¥

gffthe Supe r"'or the Alarm Clock Hiner thas tm{i%nas.bn*tyw
Fully es importurt s the most vitally neeuec differerntial croecs secticns
are Integral experiments, Sore of these have already teen parforoed, such as the
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tizra riducad {r a oig maose of Uranlium by ID erd Sy IT nevtrons.

et

Theve exyevizents should te rejeatss, (’b)/%)

telng, sanr exiarimeats vwill jrovebly havo o Ds oarried cut using heaxy water,

[ . (. . . N\
sinee ar ¢ther subgiarcces of “he compositicn: aré sct &b gres&nt(axg,
evniletlso i1 ralflclently larpe guartities, It would be of greet lImrortence to
sxulere dhe puselililities of Ytminipg such sutcestunces in amounte of apprexinntels

N ' 5)

» Thi-egelrn le & rrotlex dhat might be farnmed out, (b)/c

inoBarnowillose ef drpertance in Zederzining the feasibi ty ol the Alara Tlcok,.
< orefer [norartizaler Sy thu enploredizn of the iicsion erectrur dp tho r2ighborhiend
cfoend gtie 16 Mev, Az wll) Le oentloned further Lelow, tesisx on the feuwsitility of

Ske. slary Ticck WAy be carvied sut in connectisn with Triridv-tupe ewslcostons,

Tae ocustesr ol Lhefre terting rrocedures with regard to the femztiiiidy c{lsuq Algr;>
;T?}ﬁf“. Fvmensr, deiende wn srefasing fnocph 13 Mevw rausrias fromou 14T reschicon,
€Lttt clore sltrone ¢l ould be slenrly Aletinpuiched cbuve the Yeskgrosonl of the
fivelcen meiyrne, T4 wdilY, Shernafore, be neaceseary {5 Jeveler meihcls to detaud
Phewe Rish o ruergy zevtrens, This de bard lent by Gewmlosing arn spprozriste Shroshois
feteztir, Drostierrcre, ie will e nececsery Yo stuly 4he Ilzelis Tysetrun aqar sud
niote 4o Ukw. The Jeet oremetor ot les Alamos i a maciine rertisularly sderied
tr A A



The experimeants cutlined above can be carried ou’ at Los Alamog without

interfering with that part of the work of the laboratcry which for ehort rarcge

purpores is moet important.

e

secticrs in Lthe high neutror

08, and the anclysis of

oe carrisd sut within & year,

rogress with the two topics Jast mentioned,

could give us alrcedy next §

In particular, one can hope that the most important

Tarng2, tho integral experimente, 4!

tre fissicn gpectrum in the high snergy ra-ge-- ray

iecer of wvaluatle information--ramely, fission croes sectiozs and n-D crose

g threoko]?

It would be of particuler irterest to maxe feaszt

-

girce the fortkcorming Paclific

threshclid detectors vero available and if we should lLzow enough about the shere

the fievion spectrum ip the high enerpy range. If such measurerents cculd le

car
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isug produce 14 Yev nau

the backgrnund of fieul
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trocs which can be distinguished by threshold

en neutrona yrocuces in the bomd,

e TN

ted sub durirg the conin~ Sprivg in the Fecific, the resuits could te uvael

&%

veluable poirnte of eenraricon to rhzuh resuits of ater t te cou ld be xelalred,

pripng imteresticg pleces of information, i approgriate
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layer thickness ¢>1:‘i » :‘ment'ionad above will be sufficient tc groduce/b){ %)
epough of these 14 lev r:eu.‘t"'i';ns to be clearly distinguishadle from the kigh energy
tail of the fisgion spectrum. This last statement, however, is at the presect tine
subject to doubt bacau?e our preseat knowledge of the high enerpgy tail of %he

fissior spectrum is quite incomplete, If the 14 Mev meutrons should not te

rreduead I v - T !‘i.é:j:he expected ancunt, - (b/yg)
' . - - ———— = —— oot e . s

-"." '_..,. e .. .
‘radius or less would csuss an

ey Smtmt—_+ +

ssential Siziruticn of the rate of the DHT resction, as sxplaired in Fart 1II,

[

1 should, of course, te kert in mind that thies oxperizect reguires, amceg other
things, & sulficiently reliable predicticn of the puxber of DT neutrore to bde

exyested and thie in ¢urn will vecume poceidls c.nly when caiculaticoe give ug a
rather conplete coasorirticn of the temrorsbure-mnd pressure-distritutlion within

an expleding bond,
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I should 1like %o propose that the two tests desoribed above should be carried
out as soon after the Paocifio tests of next Spring as is feasible, ﬁlth the help
. of these tests, we oould form a judgmont in 18 or 24 months from now whether the
m look 1# feasi&z}e‘qr note In the meantims the experimental program desoribed
1n the firot portion of Part 5 of this report should have furnished us with enough
information 4o male & morc close estimate of the energy neaded to 15&"{, ’AW&@
§EE§§E§3** approximately the same time, high speed computatiornal facilities are
lilmly to become available so that we chall be in a much better position to solve

the integro-differential equatione which cocur in the thesry of the Alnrm Clock. f,}.

il e
J-h‘r '.'"

Trus, we are likely to be able to form at that time a reslistic eutimn‘e of tho work
involved in makinghgn_Alarn Clocke I think thai the decision whether consicercble
elfort 13 to be put on 4he dévelnpment of thgﬁﬁlsrm'CIOck;br~the Super should be
postponed for arrrozimetely 2 years; namely, uniil such time as thess experinents,

—

testa, and calculationg have been carried cut,

In view of our ;re en‘ uncertairty ebeut the rediation danage that a Suyrer or

‘A}arm Clock oould cesuse, there seems Lo be ircressed justification in making clcse
meteorologicel study of the fate of the fipsion products in all tects to be cerrisd
outs Im thems2lves such studies will not allow us to predict the behavior of the
fleslon products in the Super or Alarm Clocke - The greater opergy developed in
these later bombs nighi irveriatly cause a lifting of the fiselon producte into

the gtratcspheres On the ociher Wand, if the cetomtion i3 perfcrmed resr the ground
or wea level), the dugt or weter ithrown up msy e ul fuoh mass &3 to modify the

fleiributlion of tre fiseicn jreductp quite thercughly, However, the forthecoing

=+

teeis are the alcees sprroach 4o the problem tlat we shall heve for some time,.



T‘

| N [b)(:;ﬂ
s T o o G‘C"

i e e L o
LA (NS ad N agle. -
4 — : : (
- o s St S m— o B Tt Y e Siiom 2 S
- [Ead . 4
. rea et -~ .. . R .
‘ dre w el a I o e i T
. - me s — . X%>
el |- @ ‘
'——‘ ~--ur—-—— o - i e crm————
e - 1o > S gt s g ML Y Ae s X

L I A :

ualcu4at‘ona on the Snper, &Iagg§éiooig “Jhbomb may be continued /[&Xﬁg)
v.th considerable profit, ZEventual use of fast computing equiprent may bs sresded

if tie ihecry of these bomhs is not neglected i{rn the near future,
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‘Vie han_ mde an attanpt to £ind & solution for the propagation which

is statiomary and stable in the sare senso as these words are used in the
thaory of detonetions in high explosives, It is, of course, not olear in
srincisls that suoh a solution exisis at all nor is it &% all clsar that e
solutisn will bo stabls against all perturbut.‘.ﬁns and whether it will de
rapidly approashod whenover the igrition has been sucocessful, Thess questioﬁs
ars anong tho most difficuld omes of hydrodynamies and svon for erdinary hizh
explosives, they have not been complsioly solved,

Te have oalsulated a mumber of casos, In each of thess, several
nf the relsvant effects havo boen neglected so 38 to obtaln a prodlam suffie
olently sinpls to be treatod enalytisally or by simpls mmirieal methols,
These saveral caloculations ear‘.;a.inly. d0 not solve the problem of the propagation
of the exploaio'n in Doutorium but by their help, wo oen form a betier judgmout as
to the sectual existanos of a stadble and steady solution, ULore refined ocaloulae-
tions, taking into asoount sffecis now believed to bo of socondary importanos,
will Yo undertaiten in the Lumwdiante future by the use of ordinary camputatioml
‘pothods, A 8till more exhaustivo iroatmeat will require the 'una of tighespeoed
computing machines,

In all cases we shall neglect 4o discuss the depssionco of the datailaed
temperaturo and preosswros distributions as a funciion of the disianse of tho

s e

poinis from t‘}7 {Wo shall raplaos the problex by a ous~ /b)/j)
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AFFENDIX I1
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To The }.;'-li‘c\dyn;.:-'ic motion and the distridution of material vel
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Telivelly of

gities insids %l» lreated reziszn are tho sape as given ip Repsrt 1L

the

Fe
tovndary of the Leeted region is also as cbtadned ip lA-636, " In
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of the nee'9l regizn Zsr models one and karan, The time al taparaturd

ie attained iy dndisutsd alsng the 'tt;rﬁe?.‘[ . e e T ISR [/:;}4‘)
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Figure ™", Apprndix II, ouwstuics sindlar !aformatizn 2n nodale foar and five,
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In Figures "a", "e", and "e®, Appendix II, the energy produced up to the time
that a certala radius &3 resched by tho heated rogion is plotted asainﬁt.the radius,
TLe eperyy valuss ary divided Ey tre original snergy deliversd by the izniiing boud,
Ie Figur2 "d", nodels ome and threc ar¢ repressnted., In Figurs "e™, the resulés for
wdiels four and five ars shown, and in Figure "%, the values for models 4wo and

eix are plotted, It is of icterest to notice that in the implosion nodel four thers

— (6Y5)

e i
o

however, a reather formidable implosion apraratue,

The ecergy needed to set off an Alarm Clock . . (7€2/gi)
. . . e el L - - 4 * " B
- . : For .easons givma e«rlier
in thie Appendix, it seonms that this ensrgy is actually an oversstimate,



PAGES 54 through 72 which are drawings and graphs
are withheld in their entirety pursuant to (b§(3)



