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Il~~:X>tJC:'I'=•!! 

In tho aur.raor of 1947 ~he possibilities foZ" ooMtruoting then:ionuoloo.r 

bombs ':Ye!"'e revisnd. This -.. clcin1J wit~ the purpose ot arr1riug a:i ·a. oonoreh 

proi;rc.r.t tor th~ .tur~hor in"T01tigo.ti'n or theM:ionuclea.r ex~lo1ion1. Suoh 

tur'!:her wor!: is ~o loo.d to a moru do!"initc knr.iwlodge or tho £ee.1ibil1ty ot 

the '°e.ri.::u.5 l:inds ot thorm-:i:iuoleo.r bo~s. In outl1nin; turtll8t roscarch, I 

e_•n a.c-:: .. ::t.~·"-· • .... ·."'\ .... "='."'o "'o ........... i:o.e""""" ..... .-.. i.,_ .... '!'. I .. _ th""r ...... ,., ... o _ ...... ~c•i .. ·• .a..~,o 
• -- ..... - • .I. .... "'""' .. .L .. v - ·-· ..... ,,.. .... , ... , .. 1 ..... " ··~ \,+ 

diso..:::sion to i!'!tsii;n3 ... ~iioh seo:: to re·1~ire the. a:.-allest ni:r.ber ot new tac~ni .. 

So !'t1..r,. thr~o ~.-:..>es c·t 6#attr:-.:onuolear '!:>o:::.ba han boon p:ror.c&il·! S.:')d 
' . 

-:.~o:::""'.t ';! e:tll~~ .z-,;~;lcr!ld: the Suyer, the Alarm Clock 8.·oil • Tho 

bt..se!!. --- .-;.. 

' ' 

t.::i spr(l'e.d r""!.picly. The fea.sibility ot suc.'1 an sxplosic:>n 13 .. "" . ... ....... . ......... ,_. ·--.......... ··-··· .. .,, ... ,, ______ .._..;--···· ··--· .. -
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---- ..._........:..---.: ;.: . . "' ... 
:'!trt;Mted. r~~ the ecorgy ot theso .. projeo~ed boJ3bs OOUld G:X:oeed. the GDBrQ" 

ot the connntfonal tistd..:>n bcmbs 'by . sevo:-al orders of.' r:A&Ui tude~ 
... -·-·---· 

. The third deaign,, d!.s-:·.z~t~li 
·····- ... ---·~· ·-· . 

{ b)(~; 
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! .,;.;. :~:·:.'~.~ ~: .. ~ - •• • ·•·· • "·~··· ••.• 

·~i:.~~,:t;se·aond !'Jt\?"t th" f<"flS !bili ty n::i..:i :::iir.i:::u..'ll g he or th!it .U~r::i 
...... !"""' _ ...... 

·:.Clock· ·are .. d isou:: se ~ • 
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PA.:1T I & A DESIGN OF '.:'IE SU?ZR BOMD 

~e prinoiples or operation an..~. the ma.in design fe&tures or & Supor 

will be discussed in connection with Fib• r. Xhis figure ropro~ents ~ modol 

,whiCh we.s first pr~sented in the Los Ala.:ios con!'eronoe ot April, 1946. The 

adva~tages or this model correspond to the air.3.s outlined in the introduotion1 

a minilr.u:n of new technical deTelopmants is required and preferenoe ia given 

~·~~~P~~¥:1€~f~~~;~~~~I~a·~~c;~r~~~ '.c~n<·:~~Tfi~§~~~~.~;;:;{~·;~~::~~~~::· :·1t-t. 
~.:.:;;;.·:t~ .. ·:~~:.,~::~~~.~-:..~~:·~i~I:~-;~.:~~~~.·h·~· ~.\.~~· ... - ,~ .. ~~ -···" ·. " .. ~.·~~--,~~~r~:~~r.~·7":'.:.~,.:.:-~.~:;·.··., . ~. .. .. .. - ., 

i~(?.~e~;~~~;.~~M:\;~-:~~~\~::~:~~Jr~~::;~~~~~~·o·:~u"fie .. ~~:~~.~: ·~·quire. ass· or. tho._c:s.teria.b • 
.,, .•• !' ........ . 

~ioll are di~:f'ioult._~o pr,od\J,oe•:' • . 
. · .. ·· ... - . . .. ·,~-· ..... ~~-·:.:,:::>.-~ .. ·. -· '.~ .. ~~~:~~· t·,. .. : .... 

In ?it;. I a. cross section or the ini_tiating mecha~~~?n .or the Super is 

------· 

-·------ --------- . .I 

y11 
( b ;, ') 

·-I . ' 

I 
! 

\ 
\ 



' ; 
'!-~· .. ---·-· ~- - _,. _______ ·------ ·-

-, .... 

' -
' i 

. . -··· .......... ·-··· 

I ,, 

-~-'· 

---:i .... 

- --~ . -·-~ . -

/:" 
• . ... ' • ~ •• ·-·-1 

...... - ~· ... -----·-· ·-·----~---··-· . .:....__:.., 
<.. ' '\ ---

_ __, __ (~ .· 
The p:rocesces i.;ciiq; on in thCi sphere D o.re<,~opplex e..nd t.re, so far, 

.. ...: .. ~ 
not checked by direct exper~nt!. There is ree.son, however, to trust the 

ce.lculo.tior.s wr.ic.h µredict the ree.otions dE•scribe~ a.bow. =ii 
r· ' --·--------·· ._,.. __ , 
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I J~·~~~UQffrpr°Qole~' .·_~ · ~)>;Jr~~~,-·.~'····- ...... ,. ·~ ~ -

I believe th.at tr.e eoorg:;-tra.nsc;inion bet?.i"oen A. and D is very likoly 

to prOOGOd &6 do~cribed. F\:rther~~TG t~ic p::trt of the design i& suffic~ontly 

flexible to be r.odified if sorn:o une7.pected difficulties in this ener£Y trar~-
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mission shoull ~o ro~nd. 

of .the mea~ur~r.ents of teuteriuri-Tritium oross seotions and on tho oorrect~ss 

I . 
I ' 

l-, 
I . 
I 

I 

I 
I 
,I 
> 

in thes9 oxteoded regi~ns ~~ri~t1ons in tL'tle a:-ci B?~co JIUst both be t~i~~ int~ 

1.ooount. An o.ttor.rpt a.t :uch a ea.leul!.tba wa.s C1l.l"ritJd cub in th9 Spr!.::ig o!' 

1946 on the olectrouio oomput~r, tho so-e~lled ENL~c.; 
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beon carried out. This 1nvo.stic;ation is a.otu.a.lly tho only- releTB.nt pros:-9ss with 
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:-tprd to tho Sup9r a1noo thn bogi:minc o!' 19-~5. • Thtuo con:si:lerat1o:l.A a..-o 
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.i!l,t~~-·.r ~-~,~?.1 U ty:~·ot: :t?:iO~.'.$.\fjj.;r • Tho cal O\lla. t b!l!I ;."Gr!'or:ed duri:i; this aur:.':19 r ........ 
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In ordu· to an. overe.11 picture o~ the Ju1>er wo i'a.olude tho 
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In c~nolwilon it nay bo stated that tho S~per is p:-oba.bly toaaibl~. 

!~s complo9x o~?l.<stru:::ti.:>!l 1;iY·3S us li t~lo hopa tha.t it c11c be aotu-ally zmde to 
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lut pe.rt n 11'..all deaoribe an expericontal n>thod ot &etti11& 1r.tornntion on 

this point. In tho following I shall outline the nor:ma.l work1~g ot tho Al&rtl 
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we ha.V& estbatod that tho tct~l autlber r;,f fissions caused by 2t million 
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Actually the calc~lations carri~d cr~t in the Appen~1x a.re er~ee aF­

rrcT.ir'e.tior.s. The two most 1.mporte.nt aizr.?l:lfice.tions introduoed a.re 1 It · 
-------------·--··· 

f .. ______ -·· ..... - ·-· 
I 

A oom.plete oa.lculation taking into &cecu~t theta nogleoted ef!cots 

is likely to bocoJ:e f'ea.si'blo cnly iirhe::i hiVi s~ed eoreputing equipt-.ier.t booO'P'!t 

a"1:.1lable. Such complete oelC'l!lntions S:G likely to shaw th.at the real ignition 

.. . , ., .. 
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In addition to these ~rreota fi••ion ~ro~··o~ ......... 
•• r ~~ v W'A other ra.dloaoti1"1tiea 

,.. 
·'· '.· ... -.: 

• 

.•.. , 

J:t:>~e o! d,livtfry bu~ &lso on tho &tDospherio aonditiocs. 

~s ~ &~n~rnl rule on~ will ~xpGo~ r~thor fr<#akish etre~ts, a~oh as 

o~tr..!:-J~d &tro?ig !i.O~iTities W.11le 1un-ou?Jd1~ srcias Wl'_r.t. U."lnf'i"ected. 

In cr.!.or to :al.-'e e.n esti=te, '" shall a::s\03 thd th:o ra<!1D:l.cti~3 

..,.....r-:~i:l'l t,., -:= ... (":.~ ...... a ... 1 ..... '4_ .... " .. o "\'tl u···- .. '":ro·103,..l-.... o 
,.. r ~ - -- ...... ""' :·l'"• .. • r••'-'• • 



pher!.o oondi tlom where the dust remins suspended an.1 thoroU&hly stirred in 

the l°"9r pe.J'ta ot the tropoiphar~. 

lt would be ewn •ore d.s.n;erous it the wind• WC'\ll.i. deposit tho rad1o­

Aotirit"/ product• mare or leas unifol"'ml7 Llong their pa.th, beon.uae in t.'tia way 

the etteots ot the aot1Tit;y i:ia~ead o! bo!ns sproad o,r,; throughout the whole 

1ll"Oposphe:ro w.Ul 'bo OQ~entn.ted to t.i• lower hundred. mt~ra ot atmosphere, 

th\13 zultiplying the ettectiwna1s by a.bout a taotor ot 100. Fu~hermo:"fl, 
;# 

the t:reaki1h ll9.t~9 Of the d1otri'bu~inn of ~ct1Yiti$S 1n the atmo•phera is 

apt to end~~;!flr !!J".!eh bic.:o:" tGJ":rit~riu th.An wi 11 ao·!iuo.l ly. be d•strc:rµd. 

Cono•~~rAtion or ~hG &~ivit1os iuto the lower tropoapher-is ~r pro;>er condltier~ 

.or settling m:r • hO'l'ft?TOr, ~ h&1"! to ob.t;a1n. r.~ shall, theref'Qr~, rest!"!c~ C".:r 

d1ceussio:i to uni.term dbtributio:s of tht't produot.s thro-..ighout th~ ~:ropos;?.lier~ 

---... ·---~ (b)(5 

.~~ f:l•Mh•r ot de!1l1.7ed ga.m."':a rqa ~: !1.p;:i:-o:d:w.t\\tl)' s. million ~;lt. ~"rwt>a •r;iittoc 
\' .... . ... \"• :· ·• .. ·. d" 
~~~· ~··~tir:.e· d't at tim t a.rter ex.,losion is g5:nn b)T 0.1 NT wt.tr.a ll is the 

~~J:' o! ': ria~·1ons that had ccow-rec!. :::a'oh or t?lo:.e gn.-=a ·~is 1~ t.i..'\pa.b!f. :;f 
\.' .. ~;~;.. ::~:."'=~:. :.:... . .• ·~. .. Q ' 

produoing 30."thc.uu'.nd· ion r.•!.:1 Ci.r.d 2xl0'" ion rai.ra per cub!.o Qt'.~:ti::iA-::.cr ot 1.i:-

h the e~uivr:.l-a::t ot l a \m!t. Zo-:;-:.i:oc t?-.& c!a.nsero\:s dcso e!' !..-redb.t.!:.n oqti6.l . _.,.., ··-· .............. -..... -... -
to 400 R units, OM tiDt!a the.t 
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! 
n.n;or.ents o.ro cede t.o utUbt thfl J"ad1oact1rl't:, ot th• t'i111on procSucta, 

the raciioaetiTe damp will 'be 1na1tn1tioa.r.it 1D ocmpari1on with other damage. 

done. It, howenl", •Pecial un.ngem:ub are lllL4e to utilize the neutrom 

i11 ak1ng t'bsion produota or ot!:.er n.dioactin •teriall., one gets etteots· 
:•~~=.v;'\'~··~~t:;:·.:~· "'. -"'•_,l'".*/Jl.l:'!'•''i.t~\ .. ••• r•··· ~-+'•",.",•. ', ~ • • .• •• t (:. . 

•tmsw . ..;~~~-~~!'.J.,.:~::~1~.,.!l?.:t\'.~-.. ~~~~f:-e~~,~ In te.ot. 'by 1.b1orbing the . . ..................... ,~........ . 

mutrt'm in appropriate materiala and genen.ting 1.atirltie1 ot the right kind. 

o:r liretim, one mitht obtain tr-om the Super ma.ny times the nd.ioe.otift ettect 
\ 

Producot 'br a.r:. Ala·~ Clock.·.\ 
It is 1n ~~D ~.~;·...:... .. • ot the Super A.Dd. the .. Alarm...Cloolci;>that the •r•rr.;y 

JI.,.• •• : .. ,. -· •'.•,' ·~ ; ~·· e••· .• 

relee.aed by· •i~per. ot. these: objeoto·~m.y b~ incree.sed with h.!-rdly &l:J1' pn.ctioa.1 

l~it. A.a & pr11ct1ce.l ·•z8.J:!Pl•, I sha.11 disouas he:re the atruo~e aDd e!"feot• 
. . . ...;....,;;._ _______ . 

c! a S<t:?Jr or an ~b.rm Clook;produo1ng energy 1:i tho neighborhood of· 
......... ~ 

~ 

(b)/~; 

·1 ..... -· 
, T'n•re seem to be, harrever·. no reason to bellew 

•' 

.tr.iat suoh a. c;ru.t et.g1neer1~ d.e"18lo;.1:a!nll1• ca.mot be acoomp11ahed rlthin 11 few 

)'ECJ"s. lt 11 a.lao olear that d.elinl")· of auoh an object by airora.rt 1a lll.-el)' 

to re::a.in !.::lpouible tor q·;.d.ta some time to oone. We 1h&ll see. !u:nrevcr, t."'.ti.t -
--.# ... 

(h)fV 
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(b/~) 
_..:.....,......'--- ------·--·-·····... . --

--···--····-lbiThu &&a.in 1s an objeot tha.t oiw hardly will be a.bl• to 

tnmporl 'by air. We haw aoen thl.t perhe.po the most hopetul design ror an 
r .. 
I . { 

,:. . .. J 

the eJ:l&i~ering dit:!"io~ltias. 

I .. 

. ; 

.. 
I 
• 
'· \ .. 

.... _ 
. --··-·· 

' .. 

It soea ~o m tha.t it'! an Ala.rm. Clock· ca::i. be 
~ . ."" .... ' ~ 

mn.::& 1.t e.11, e. ~is soale Al;.arm Clook· could. be =n ea1lly e1:1ginee:-ed th&.n a. 

bit; :.'t.10 $.U?'r• !:nr.: sc, tho Ot:.[iDe&ring t.nd transporte.tior. of 9: ... ~De'."'~·illJ.o~­

i;CU A.l&rm' cioak rill roaiu quite cU.1'1'1oult. 

• 

.. 
lt !! unQertain that th~ ::s~= ~:.u::lll..gc dcr.e b)• a billion•von •xt)losion 1 ., ·, .• . . . . . , 

boz:b is turt.btr incree.aec!, th• rtr;ult ma:;; eacil,- ';)e t!.s.t one will '!)lim out "' 

pa.rl. of thf' r.t::oa~here rlth sor.er.ha.t gn&ter viohcce but Oct will llOt f.i.Cca:t;iUsh 

& r.:uoh &.~ater uid~iae ext•r.sion of the- shock d.a:.1.ge. It set:J:'.a to ::le likely· 

thc'W!.e..nd. sq\!.9.n r:d l es b'J' ah oc 1::. 
:~ .. ' . · .. ~ 

. ;:~~·o errects. or !'lash burc Tlould eo:ttiD\le ~o !.taei'GC.H with tho square 
;~1::' ~ /. ~ . ·.. . 

roo~ ot .. ~o e:.er:;Y; rrcTi~e~.that tne be::.~ is detcr .. tad S\:J'f1abntl:t hi.sh &:ion 
~ ~ . . . 

srcu~. :~·'lhus, a.: billien-~.;,n, oxploc1o::i ool:ld. 1:1~-.::>P. ·;ery scricnu ~la.tl:. 'l:ur::i.:a l\.t 
. ~ . -·J .,, • . \ ; ,f 

a cH.rtat!c~: o!' lJ)O r:ihs, t.:id e.n &..""!'II. ot !O thous"r .. .; ci;ua.r.: r.ile1 nul~ bo a!'!'ed,o!. 
~ ~·: ' 

?hia, however,!weuld r~~uSro thc.t one ~e~rn.otes ~o b~:lb A little hish~r the.~ ;:: f/ 
ons r.i!e ~bo~·i;:rourZ. ·~t~e:-v:'ise. tte :.c:"i:on of th~ b~~ T.'oUl·i 'be t:,~ E:r.all. 
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Ats lorrc &1 suoh bic bambs oan not bo oarried 1D aircraft or rooket1, tlaah 

burn is not lil:ely to deten.:i.ine the size or the clm:aced area. 

The upper lbd.t ot radioaatiw dmage, e1til:ll.ted ira the •Ule n.7 as 

1t ha• been .~•tiated tor the aallel'" Super ~-tif.:Qmk~.,.S.11 now btt grea.ter 
. 'fit~fl,.~-,;.~,"".,. ~'lf't~ I"\.* , • ._ 

,ibT-a::.taotozit.i.100, d.:i.oe the mmHJ'" ot neutron• am t'iaaio:ia proc!uced are gree:t;er 
.., .• "'"""""' ,..._,, ... ~ ........ 

by this ta.otor. nn.:.s, an area. ot 16 thoua.Dd aqua.re Dil•• aight be &!'tooted. 

Furthermore, 'b,y 1.pproprla.te obolce at mworolog1oal oODlitiou, '21!.a a.rea..~'f 
• # 

be mdo to oo'V'J:o a J"fAthor •loa.tate~ to.rritoi-; in the dow:l""'1.nd d~ctlon tro::i the 

deton.'\t!.o:a poi:it. I~ WLy, tw i:aat..i:&CMt, a.otnaa.117 OO'\'"OZ" a. 1tri? 4'0 J:dl";>ll broa.d 

a.r.:! .coo· miles lo!!;• In order to t;in a trightening, · 1.lthou.&h 1:D.probe.blo, e:.t.nlple 

' oS ~hat t!'ie:io eff"eota might ID.)U?1t to,, let us oorisidor 0. bo:rlb ot t.'lis t)'r.o 

droppod :iea~ "tra..shi~cn,, t>.~. Let us &Glu:t'J!J tba:t the winds "'" b_lorring north 

n.lont; t!'.a Alle:;~i.an!.ar, a con:U.t1.:>n qui~ !'rc,~uently e:ic~~Ut'ltred. Then Wa.ah1or;ton, 

' I'' f· 
... 

l':i.:h or..3..1:.zil• by itsolt shows th&~ tho SupGr or Ala.r:.a Clo?k m1 be .. ·. 

~.. . . 
tion o.t'.i\'nshi:'lgto:i,, Ba.lt11r..or!t, Phila.del;?h!a:, ?~ow York am Bolton would. Fobably 

:·; 
•. . . . 

l""lq~L .. ~ :lr.e ~ha.n 100 atOJtio b::~s. Fl.:rt."ler:nore. tho dA..."'!age duf.' to ~he Supor . . 

" 

bo:""hooc! would in;iode a.tr/ 1•esc~ or reoo'lStn:oUon and final~ det'en;o ct.G&ir.a~ 

a ai:q;l~ objuc~ :ii~~t be ~or• 41.tf'ioult thsn defense acai:sat a ool:mide~ablo 

It 'rill bo cbc: tht\t the d&:l'l~o 'Which OC\:1 'be intlictod. by & !upo:-

··ar. Ali2.n:i Clock is re.~ha::- d1.f'f1J:"•~::rt tr.:ic. ~h'J da...~ge whiob oa.n bo d.c;.ne '!T.f fisai:>n 



-=~-

bo.:Jl> Ob&oleto. lt will, hOWDTOJ"1 J;!..TO rile to .DOW ~'700 ot effeof;O Which 

can be mt:s:itd with tho help ot tiaelon 'baa, only 1.t & proba'b.ly mu.oh 

greater ens~. 

pe:ise in the 

This ia &11 the :nore true boo&use ot the fact tha~ th' ex­
~f::~:~ Ye" .. I 

case ot tho Sup•:- UJ! .~~trAJAni:'ctOOJc .. ~ill essontis.lly so into 
·~. .......... . ,.:; . .. ·.. . . . 

re.uarch ~'ii d.•'V')!op~nt, wh1lo a ·::r.ich t;reate:- f'raotion of th~ t1xponae in 
"' 

. ..,, ci!'!'er'!lnt rti.~il!tio&. 
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Experiments \\i:ict e.u :-.cw i.:nd~r wa~· in Les J.lacroo ltill &renly help ~o cla:ify 
I . 

Tho moet importa::t iiiecoo ct 

:lntorce.t!.'c. which e.t presel&t arn quite icoo:up!ettt ar.:.d r.eed further eit\:ey e.:-cti 

the elast!o, the ir1ola1tie ar.d particularly the t'hdon o:roH Mctior.s ~r Mgr. 

, 
~' l~~itlt.:~;' 

?c~~iltt t. i:'! St. cress Hcti~no i'.ti":'e l.;eec rr.ea !!\:rec:.\ it is net o·.:it~ 
. e; .. C~!" 

l_'l 

ca reru 11)·, yet - . u.e f\: 
s0%-even Jb.'l ·~:·~t ~;:o!.r Tl. 11.:P. s •rn D'O:'I' a-:curntP. tt:an 20 :)'J" in t~e: 

& 1i 
~---t 

!n ·orner to e~l~a~ie t; l:t? e:"'C:f E :~ec•.-:..::.;~ 

. . 

t!:eoret~ce.l rar.&c ca. lc1:le.~icnus bP.co::ie e'~nr..ie ?.y tricky ar.d ra::&es ::-.a~· ev~:: <!!-;:~::;;~ c r: 

ches:d.aal C!:::'•f·U!!.t!.on. This piece of reeearch, in i:ia.:-ti.cular as 'it re:a.-!:'~s '::.. U.o 
i 
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The exreriJ:leo.t~ outlined above cu1. be oa1•ricd ou~ at Los Al.Acos Without 

interfering with that part ot the work ot the tabor&tcry which tor ehort racse 

?Urpoces 11 molt important. Ic particular, one can hope that the most itnportant 

B".:tx:Hos, and the M~alysis ot tr.e fission r.pectr1Jrn in tho h!.gh ~n.trgs re.:.f;e ·- :-.o.y 

be carried out ~~thin & ~~ar. It would be of particular i~terest to t"lO.ke t~:rt 

f·!'ogreH with the t~-:; topics last mentioned, Sicoe the .fori.:-ccor..in; Pacific ":•Hts 

~he .!'iuion spectr.im in the i:.i&-"i enero- rarice. !t auch ~tu:ure~cts c:uld le 

c!l.!"t~'?'d cut d.~:rir.s tl':e cooir.g Sprh:g in the Fe.c!.fie, the re$ults cot.:.ld be i.:3~:! u 

- .. ··-- --- .. _ -- . . ... __ -- -···- -· 

,_ ....... 
.•. "' ~· ..... 

' 
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I 
l.Aj-er thickneos ot; 

. ''Ii~) 
,:j rnent'ioned abo'\"E' wi 11 be l'.l!ticier:t t c .fTOduee ( h/f... 

\ " 
er:ou&h ot thete 14 ?i'9'V neut.ron• to be olearly dietinguiahab!e trom the hich ener&Y 

tail or the thaioa 1pectnm. Thie last ttatement, howeYer, le at the preser.t time 

uubject to doubt becau1e our ~reseat knawled~-e of the high eoercy tail of the 

fi1sioc spectrum is quite incocplete. Ir the 14 A•v aeutrous ahould not l:.e 

" . 

--- 1,!!:.1ihe !::Ap!cted 1.ncunt ,· 
:::'"---·-----. ---r- ... ···-· ... 

! -e... .,_. 
(radius er ltes 'ft"Ould csuse an 

essential ~~=ir.uticn ~r the rote ~r the r+T reaction, as exrlair.ed in F~!"t 

It sho;lc, of ccurse., be l:eFf; ir. mind tr..e.t th!! 9Xpitri~ect re;uiree, &~Cr.£ 

c.xrc:tec! a.r.d th!! in ~urn will 'becc.1me foclible cnly when i:eJculaticns &i7e ';.le a 

_J 
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I should like ~o propoee that t~e tWD test• de102"1bed aboTe •hould be carried 

out as soon after the Paoitio tests or next Spring a1 is teadble. 18.th the help 

ot these tests, we ooulA rorm a judgment in 18 or 24 month• trom now wether th• 

In the meaatime the u .. -perimeatal program deeoribed .... 

information 'to mal."e a more cloee estimte ot the energy neocled to ~~e!I~~1~~i ,l 
e,~~f-At approximately the sa!Mt ticia, high speed computatiocal facilities are 

lil:ely to become ava.11.able so that we !hall be in a much bette:- position to solTt 

th~ intesro•differettial equatio~e ?.ilich oocn:r 111 the the~ry of the A.larm Cloo.k• ·. ,! . 
. ;.r .\;;~~~~.u!.~~- ·: ~: .. :. ·. · .;·\ · · · 

'.n.us, we 1.re lil.-ely to be able to form at that time a re•liltic eDtimate ot the work 

ipvQlved !.n ::al:ing an Alarm· Clock. I think that the dec!sior. ~+.ether oor.s5 c!~rAble 

•!'!'ort 1' to be put OD the de"t'e lopment or the. ·~.l&rm. Clock,·:,r the Super should be 

po~poned for ap~ro:r.i:nctely 2 years; n&.mely, until such time ae theH exi.'erin:enta, 

teat&, and calculatio~e h&ve l1eec c&.:-r~ed out. .. .. - ~ ..... . 
·-·--·--·- ---···----· 

·········-··------

: ... U.uin .Clock oould esuI:e., the:-e seems to be ir.crees"d ~ustification in t'l&.kir..6 clcS& 
'~~.,.... ·" 

:neteorolo&ice.l study of the f'ate ':Jf tr.e !'itdon FTOduets in all terts to be Ol!rr19d 

out. In t!'.~msel"P.s !\!ch studies "·ill not allow us to predict thA ~eha·\"i.or ':Jf the 

1'1u!.on ~·rOd"L;cts in tl".e Super or Aliirm Clock.: Th9 &reater 9D~rQ' de~loted in 

these later bc:r.bs n.ich.i; il':'t"e:ria'cly cause a lii'tir..& of the i'isdon £.roch:c'te i::.to 

the stratc.1ph9:-e. On the otr.eor :.ar.e, if th'!? cet~mtion 1D per!'c:r.::ed r..oe.r ~i:~ t;rourut 
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?.~th ccinsiderable r•rot1t. :C:'V'entual us• or !'ast computin.l; equip::rient CB)' be speeded 

i!' 'tr.e tr.tcry o!' these l::o111bs ia not nei;leeted ir, the near tuture. 
I 

I 
I . ! 

I 
I 
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Vie ban ma.de s.:i a.tte:sj)t to !'im a aolutb11 tor tho tirops.ca.t1on which 

is 1tntiomu7 a.nd stabl• in the same semo u these words a.re u.sod in the 

thoor"'.t o!' detomtions ia high explosins. It is, ot cour1e, not oltu1:r i:i 

?rine!;-!' that suoh a solution exists at sll 11or is it a~ all clear ~hat a 

solutlo~ will bo st~bl~ against All perturbati~ns nnd "Rbethor it will be 

rapidly appr'o&~bod whenovvr the ig~ition ?las baen 1uooe11tul. 1'hese ~uestio:.a 

P.M a.~ti:l& tho moat d.1t1'ioul~ oDas of hj~ro.i:ft:IL."!dca and -..TOn tor or!it!Ary hi.Yi 

oxplo~1ve~, th.y ha.vo not bee~ completoly solved. 

iio ha.TG o:LlC\tla ted a. l:NJlber or cases. In each or the so, &9"1era.l . 

?f t~e r~l~-rant etrects h&vo been neglectod so a.a to obtain a. problem suf'fi• 

oier.~ly si":'\?b to be ti·ea.tod e.nn.lytic:t.lly or by sim;>l• l:UD3r1oa.l mtho-!a. 

l'!le~e several ca.loul~tioDS certai~l7 do not solY8 the problem or the rropn.sation 

or tho explosion in De~oriUZA but by their help. 1ftt oe.n tor= & better judgmont as 

·to tho actual e::d1tenoo of a. 1tnbl• aDd atondy solution. l!ore ro!'inod o.."\l~\1!!l.• 

tion:s, ta.ldn& into aooo'Ullt etreota norr 'belie704 to bo of' aooond.a.ry b:lportnoo-iJ, 

t11Cthods. A still more .,,._\nustiTO troa.t::xn:it will roquiro the use o!.' l'.i.:;h•1Jpeod 

In all oases we 1ha.ll negltct to discuss the dopec3onoo o~ tho dutail~J 

tcmpe:::-at-.zre a.nd pro~isur3 d1stri'butiol:l4 as a. runc~ion o!' the dista.:ice Cit tbo 
~· 

points tro:a t'r-7 
I 

........ -.. --. 
t We s,_.o.11 repl"-OG t!le yroble:n by 8: ouo .. 
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M...:.we ·c·· 

---......... ---·· . On the other hand, tho reaoti:n 1n =•• twot.:.. 

L.·-·-----·--·····-··. 
lD Fi;urea "d". "e It. and "t"' lr.p~tldix 11, the euergy produced up to the time 

~hat a ee~ci:i radius 11 J'Hchril by the he4t"!d region 11 plotted against _the radius. 

7!.!? er:.!':- t:;.1 n lJes e.r' di "tided by ~~.9 .,r\ giaa 1 energy de live rec b:,· tl".fl 1gn1t1 ns bo:Jb. 

le i'ibU:"-! "d", codeh one a:id threo &1''!1 NpreHnte:l. In Fib1Jr-t "•!t, the ru:ul';e tor 

.:...:>.ielt !'our and tl'\"O U'9 shown, aad in F!.p>M "t", the Talutt for models ~nYO and 

fix are plotted. It ie of icter~at t:> :)01:iel'P that in '.;he implosion ::aoilel four teer., 

fbY3) -- . I _ .. : ...... ~.---....... 

ii.~ e::!:-cy needed to tP.~ ~ff an Al21r:i Clock 

•.. 
i~ thi! .lr.?pe::d!x, it HO'!:l• that th!.1 '!oe:-gy is actually an o-;erest:Lr.:at9. 
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PAGES 54 through 72 which are drawings and graphs 
are withheld in their entirety pursuant to (b)(3) 




