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-Explongtory licte

Tho folleywing mopes esntoln Bha soliont =wwetisng of tho if4ndl
rapart of tho Jeinb Chlei's =f Sbulf Evolustlen Doagd, The
Breard hos scen {1t, in the notloonl imterast, to dulete ourls kn
pnragrema,  Ohhor doletlons hove boen mode by competent
nubhority in vooordnnes with the proviclins off the ATONIC BIRary
ACT.  Tho Jolnt Chicts of Skaff hovo nodo furbher doletionsn in
the intovest.of spourity orf millitnvyr dots derivod (vog Lho
Crosovrecds tesbs, {(or sthevwimse i tha neu'cnal inburwob ol

tho requust of highor suthority).®

* This nlnuag to be ndded, sp 2ope saticoblo eaudvilent, (n etao
tha Presidont wishes the broeleted jeragrophs to bo Coloiod,
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Or, Karl T, Comptzn, Cholvwon

My, Bradloy Dowey

Me, T F. Faorgll

Gon. 4 W, 3gilwoll, U8A [decoasad)

L, Gon. A. @, Wedemsyor, US4 (nupainsed to sudcood
theire, SE11pll)

LI-Ill Guﬁh L. H. El‘ﬂl'ﬂ't}n. Uﬂfﬁm
Vieg Adnirad JFohoy H, eaedivsy, W3IT
Besy Mpiyal Belph A, Ofabde; USH

o+ ol R ARSI v
Sogret=zr Lo the Boird

. Cal, wsbeprk G, Butler, Jr,, USA
: Aoting Rueepetory o tho Bangd

Mr, Dusn Symontowno,
e, Thornton Fope,
Col, Robarl O, Butler, UZA
Maj., Glon W, 0doek, TSA,
= Techhiegal «ids ta the Bonrd
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Huknowladmacuts

in the reparotion of thio report the Bosard oveilcd
its2ll of the serviecs of Reor Admlral W, 8, isvsunz, USH,
Clinirman, JOINT CAUSSAUADS COMMITIEE oud I'cund his andview
ol nauinhntlmu uf proot volue, Im »ddition, menbors of Lhe
Oporotionn Evolustion Group, Ofrice O the Chiol of Howel
Operations, wero of sovvieo to tho Boord, Ite msbors aye
especiolly indobtod to v, Bdwryd 8, 6112111lem, Jr,, Teehnlesl
Director of JOLW! CRUBSHGAUS COMMIMNE; tov v, Arthur Daown,
ol the 0EG; and Coumonder licger lluvelle, USEH, Oceancgraphio
Assistant to tho Dlrestsr of Shilp Motorinl and Cu-ordinabor
for Ocecnogrophy tu tho JOINT CROSSHOALS CURIITTEE, {or
materisl espocinlly propered Lor thils oot , JMoar fomiznl
T. A, Solbuorg, USN, Direstor of Bhip MNoterlal nnd Gapt,
F. X, Forrest, USN, Burcou of Ships, wovo penorvus in their
nnuiutunuu.l Col, Stafrord L, Worren, U3A (M), Gadiclogianl
Sofety Advisor, OTELS 'TO0H QROSENCALE, win of pront teolastsnesy
to the Burpd In hio £lold, Credit fre meberdal Loken fvon tho
Poports of uthers ia gontaino’ in the toxh i this report.

- 5 = g BrwetLorsvras M J | J l
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This repovt Wiz prepered under tho AMruetion
of thn Boord Ly M, l'tu.us; Srmonbawne, Estert-
Consultint to the Glvilian Members of the Beiwd
and Chief of Lte Seerebtoeiot, e, montowno
hod tlie ssalstnnee ol Do, Thoeenbton Pego,

i G=l, Iobort 4. Dubler, Ju,; V8L, ond Mol. Glen W,
Glerk, USA, Teehnlenl Afds ond Concultants to

the Military and Haval Membors ol the Bosrd,
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PART I -- Lotter of Tronamithtol

The Jolnt Chiefs of Ztafr

Wrshinston

B, C. '

Bubjeet: Plorl fepory, JO3 By laovilon Bubed
Oentlenen:

Yeur Boapd, tptolited Lo owvilutbte the Blkinl Ab2ll
Atomis Bomb teots, hon the honor te tronsmit bo you fte inal
rapors,

i nogordinen with our Disestive thip roocit 1s elassl-
fied #u 0 TOP SECTET, _In ordor thnt Eho Jolnt Chiers of Staly
mey mokeo this veport rubdic, tho Bomal hing fwuisii-od o rovision
from whish certain mettor hns bwon Golebed, Triop Lo the pub-

““1ieation pf Lthis ruviaslon 1t will be notossary thet clnasifie
faebusl moterial boe delebed by the Jolnt Chilofs of at-Ll,

¥u reprot the Jecth of Uun, Joseph W, Stilwell, “n
eriginol member of tho Buard, vl toul omofotlve jmrb in Liw
eirly delliburations, Hiu duties hove Ywon eaprily clischorged
by Liout, Gen. A, O, Wedemeyor, vhom yuu appelnted tn ougcoud
him., g

iy

Honwetlally Yyours,

L, Gen, L, N, drcreton, USA Beny Adm, linlph A, Ofotle, U3
Brodlay Dewey Lt. Gen, A, €. Wadooowor, U3
Thomaz F, Forrell kart, T, Comnton, Choirwnn
Yize Adm, John H, Hoover, USH

=] = Enelapuve "RY
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PART 1I - The Board's Partlolpeblen fn the Tenta

1, Under date of 27 Felruary 19M&, Wllliam D. Leahy, Flest
fdmiral, Unlted States Lovy, Chlef of Itaflfr to the Commander
in Ohief of the Army and BHovy transmitted a remerandim lor
the Chairman, Evalustlon Board, Atomiz Beomb Teats with Liwe

subject: "Instructions to Evaluntivn Board, [or the Atomle

Bomb Tasts".

This memorandum charged the Board wlth "two brosd
functlona":
"5, To be arvallable ].'L:':- advica to the Task Ferce Don-
mander durlng the preparaticona for the tests,

"h. To examine and evaluate for the Joint Chilefs of Starf
the resulta of the teats,”

2, Thepre fellowed inotructlons fur the preparation of tuwe

prelimlnary, publlie reporta, :.'rlna to e submitted imrediataly

upen tho conclusion of sach test,

%, Coneerning its Cinal repert this memorandum lnformed the
Board thet it should inelude "pertineut commenls on sbtratery,
tactles, and tochnleal informaticn valualble to tliw notilonal
interests of the United Statea”.

b, The memorandum further read; "The Evaluablan Board HIH.'

‘be gulded exclusively by Lto owo judgwent in Lbu ovalustlons |

based trn the results of the tests, Pelrtleular atteontlon willl
be paid In tho flnal evaluatlon to the strategle Impllicatlons

af the results as vell as the fectunl dopnpe Licurred by navel

vesgels and other materinl”.

5. The Chalrmnn, octlng on boualf of tho Board and with iks
subssguent approval, offercd 2 Aprll 194G sevoral suggestlons
to the Comrnonder, Joint Task Forece Ono, with respeect to Lhe .
oll, grooline And mmmunltion loadings of ccrtein tnﬂ-;ﬁnsul{-__ \ e
an uolll o5 to inotrumentation for the teate, The Cha Tn ‘
obaervatlons, topgethor with the roply of the Task Forso Cooi-

mander hnve boen prosontod proviously.

- R - ) e 1 i II."I." : . =
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€. The Boord heold three mectings in Weahington, prior to
tho teats, these boling on a7 Pobruary, 26 March and 29 Aprll.
1ts nombors and stall lef't Washington for Eikinl Atnll 23 Juno
and, after wltnessing the toata, roturnocd 1 August. Humerous
meotings and consultatlons with the Tauk Force Commander,
membore of his staffl nnd givilian exports wero hold dur L
tha tosts, Tho Board momboXls Wl af fordud cvery facllity for
the performance of their dutlcs and enjoyod svol'l courteay

{rof oll with whom they camo in contmot.

7. Folloving the tosty, tho Doard held Lhpee peotings in
Washington Tor the proparatlon of thie report, Thouso meobings
took place 13 and VI Jonuary 1047, 11 Fobruary and 2% April.

Plie Board hold 1ts final meoting in Cambridge, Maun,, 2§ Juno.

-9 - . Enclosnra A°
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. FART TII -- Conslusions ond Roeompendations

Soctlon One - CONOCLUSIONS
- Note: Soveral paragraphs have boon gzlotad ond tho parapraph
nurbers adjusted cccordingly.
(/l. 1o Board lins reaohod the following npajor aoane Lualon s
(1) If used in nupbers, stomle boebs not prly ean nualllry
any nation's milltery offort, bub can demollsh {tn soelal mid
soonomie strusturcn opd provunt tholr rocytablishinont for
long porigds of time. Witk such woeapons, ospooinlly AT on-
ployed in conjunction sith ether-weapony of paon dontructlion
ar, for oxamplo, pathogenic broterla, it is guito pooaiblo to, .
depopulate vaet arcas of the uorth'e surfacc, leaving only

vostigial romnants of wan's patorial ﬂ'nrlm.)

{2) fhe throat of the unccntrollod uss off the atomic bonb
and of othor weapons of nnﬁn dootrugsion 10 o thrcat to mon-
'p;’l.nﬂ and to elvilization, Only tho oublawing e all war and
the satting up of an adeguats intornational pontrol of wueapons
of pnps dostruction con lift this threat frowm the puoples ol
tne world.

{3) In the absense of shesolute guarantony of uhiding perce,
the Unlted States, hos no olternativo but to gontinue the
manufaeture and @toclplling of wonpona of nuclear fisplon and
to carry on contlnucua rospareh and developmont for tholr im-
provenent and -inprovement in tho nean: of thelr dellvery.

(§) The value of surprlse in nttack has Increased with
pvery lneressc in tho poteney of weopan?. With the advont of
the atomle bomb, surpriso has achioved Suproio value an that
an apgressor, otriking suddonly and unerpectodly with o number
of sptomic bombs night, in the Clrst assault upon Lile vital
tnrpota, achiove such an order of ndvautano s would inouro
tho ultimate defont of on inltially strongor advereny

() Thoro must be national rocognition of thu probi t._:.r F '
of surprisc ntteck ond o gontoguontinl revialon ol pu - ’ ’ e
gitionnl attitudes toward what eonollbvto eoke of aggruonlon .

4o thnt our nrmod forces may plan and operate In anaondrney

>
|
;

i
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rﬁrith tho realltloy of atonle warfarc., Our polloy of :ml;lurml-|
dofonse pust provido for tho coplogment ef wvory proctleal

moalis to prevent sovprlog sbback. Offonaiveo mcaoures will ba
tho only gonerally eflcebtiva rwans of dofonne, and the Unitod

Atntes rust bo propared bo onploy then bofors n potontial onerg

i enn infliect significlont donago uporn un, _
(€) Hetional defonse reguircrpnts of tho Tubure are only
thioag of tho past; ony oggroecor nuat be ovorcons with
sunarlor foroe. Bub; vliore in tho oo, the duty of tho
Frouident, as tho Corpwndur in Chiuf hes boon restrictod

(before forrnl declaration of war) to netlon wily nftor tho

lana of Anerlcan liveu nnd treénsure, 1% pust be nodo hic duty

in the futurs to dofend Sl eountry apaines Ivninent ov

L L',nr:iplent atornile voanpon attoslk, =
(7) What constitutos an "apgressive act" or "teminont" of

"{nsiplont” attncl it 18 tho responsibility of thu Coprross

to dofino and to redefling, iron btiue to tirw, 3o that it may

droft sultoble standing ordera to the Compnndor in Chiof for

" proupt ond effoctive atomle benb retalistion dhiould acothor

n:itlen rendy an atornle wompon attnolk againat wu,

“3} Hu ¥onpon ean be pwore offvetive than by menns unod t.'!"l
brimng it into actiun agalnot thw encoy; henco tho nocenuity
for the ecordinatud duvelopmont of atonie womponn and weoepon-
coarriors and tholr Intugration Into o poples of dovices, cach
vith a tactloal or atratogle purposo. In tho category of
veapon-coarrlor may bo Llnolodod oany coans of ultinabtu delivoery
nush o8 alreraft, guided mlosilev, roclmte, torpedovs and
nines of nll bypeso.

{9) Inbuparnble from the dovoleprent of borbo and lorb-
garrlord, chould be the planning of naval aurfaco nnd oub-
merlng vossole Cron whilch atople bopb-verplore pay be lowneho)
or diescharged, au woll no of latd launching devices, %unarf
or nu’hiln, aud tho sequisltlon and ralntenancy of land ' I e
aly booeg.

= 11 - I ’ .".'?..m:',ll;nu:‘u A l—:l
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(10) Any targot vbudy must include n aritieal consldoraticn
of the vulnorablliby of this country to atolnle bonmb ptinek and
ahould lead to the study of wayn and ncana of redusing thio
viulnerability, not only by rhysleal dlaporltionn and militory
moasures, but by sultable tralning and indostrinntion ol
pilitary puraonnol and elv L1ian popalation.

(11} We spealfic defonso wpuinat tho bonb cxlsta nor, in
the eurrent oplpion of suieunce, l= oLy ety to be dovisod,
gueh passive dofonfic Poafurca ad concenliont, or rneaive
shiolding, or belov-ground congbrustlon ey woll gorve 1n Ghe
gnse ol vital nilitary facllitloy, hut those nessures ara in-
practisable for tho defunto of o elty tud Lo iphabitonbo.

(12) For Jufonse ngainot n,i:.m:;iu wenpons, ohiof rellansc muatb

v b uptn the proevention or frue tyation of an onony obtack, 20
ppon Lrmedlots reiallstory noagurcs vhich wlll svervholn an
OnEy 1nm1 ropult ln the duntructlon of his pesor nod plllty
to galee W,

(13) Esscutinl te any plan of doelonass %111 be (n) knowledpe
ne to vhothor potentinl euenics are ln prusussion of the puans
to produte wespony of nuclear flsslon and (b) xmewludpe of
tholy roodying an stiock. To galn thie knowledge thoro will
bo rogulred un inbelligoenco sorviee with o ler grooter olfoc-

tivenocse than any sueh service thls country b had in peacc

"
Gr VAT «

{11) A covrolatlon uf thi Blkinl tost data with othur dnba,
indisntos that ships ot soa mid Ledics of Eruopy oro, in
gonoral, unlllsly to Lo rogoarded os prinnry otorle bonly targots,
although in specinl olreunstonoes thoy would undoubtodly

Invite such otbaol:.

(15) Thu edvent of tha rtonle hoob has not olinlnated the

nood for ground , sce wnd olr foraca, althoupgis 16 oy o / '
thelr composition in siZoble dogreo, r@ F ’ ‘ e
I (LE) We reoult of tho Dllind tests indicatos tlw wisdon ot

any departure fron tho princlple that naval atiip desiecn ghwdld

bs bascd upon tootleal Fanntion. ﬂn'lt-l"tnr did tlim t ' | I ”

ks I 1IC

- 12 - L Fnclesure "
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indieate that tho deslgn roguirooenss of ahipo, as dictnted
by tactleal funatlon, ghauld be conpromiscd by onphosls upon
additienal protoctlion fron atonic Fenpﬂnﬂ-hu_{nnﬂ that degroa

spprapriate to the bybs.

(17) Deninance in the sbility o wego atoris wnrfore, tho
lose of which night bo fatal To our patlonal life, can bo re-
tained only by unflogping affort to hold that leadershlip in
seluncoe and onginceoring vhich pnds the atenls borb poosible. =
A vitel part of the natlonal defunso rmuot B not only & pre-
gren of aclontific end englioccer g reasarod cod devolopnont
in every fiold involved in bonb production ond teotical wio,
but in baslc selenso as sroll. Sueh n progron roguires
poriodic tooctes ef atonlic WoapOnS.

K (18) A peace enforcod through foar Lo o poct substitute Iov
o poace rmalntelned through intornational pooperotion hoaod
upan sgrocoent and understonding. But until sueh o pesce 1s
brought about, this nation can hope only that an effective
dotorrent to global war will bo a unlvorsal foor of the atonie
bott as the ultinnte horror in war.

Seation Two - AECOMMENDATIONS

kote: BSeoveral recormondations have beon doletod and the paragrad
punbore ndjusted nocordingly.

1, ''ha Board rocoomondas '
l'.l:l_ﬂ-.a.t., sinco the abolition of var is the cnly aboolube
. protestion bunanlity ecan have ayainst rosaible annihiletlon of
{ts elvilizatlon by atomle and othor weopons uf mnsa destruc-
ticn, the Joint Chitefs of Btalfl pontinugs to glve ovory propel
gupport to plana for tho nehilevenont of an nescptable guaranty
of intornotlonel peaco.

(2) That so long as the world lnoks muali neoepbablu

guarantiss of pormancob ponco, tlw noaulfsckurs pnd pboekpl

L]
| mmm
of ptonle Weapona and Ci=cionable matorinls o conbinued L e

the Unitoed States in Buch guantitlea md ab syclhi a rete of

production s will glve to LGt tho nbility to overwholn
siriltly any potontinl onoirf. . r
-
- 13 = Prinlaruss ||:.-|I
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(%) thak o conabant progran of ropcarch and aeveloprionk ho
charrliod wn looking te the doprovenont of stonle weapons,

(%) That leglslatlon Lo cnasted by the Congruss catabLiRRE
ing pov dofinitlons of acko ol aggeesslon nnd dnslplont

attnel, includlng the rondylng of atunle voapony againab ua, |

"Wiite leglelation shinild malke L6 ther dobty of the Prosldont HI“
tho United Statun, a5 Cormvindor in Chiol of Lte Arved Popeob
nftor sonsulbation with thy Coblinopt, to ordor rbondle bonb

potnkinblon vhen such retollction o pesoaanyy bo peovont o

frustrete an atonle weapon pllbask vupon o, g

{5) That tha dovelujeonk uf mburle Wuapa fel Vonpui-
aarrioys be vo gwordlostod -'1'£' to intoyrrabe oo lato s fevlee
of dovices of spenifie tacticnl ucc aml wildzgb nllitaey

. pifoctivonose,

{€) That the gonelusion bo accopted thnt paosive defonno
(dloperolon, concunlount, ol obovos op bolov=gionnd pro-
Eeetdorn) prcbleal fop rolatively wnnll) facfliticu Ly dn-
pepatineble for whan snd Dadustrlal orgad,

(7} Tlet stodies be undeovbobeon to debernine Lo vhat cxboul
and in vint ponper nilltary and obher tergobs of Lilgh ine
portanee ann be glven ndoegunto (potuctlon.

(6) That studles bo underlakun to dotuinluu neemocos (a)
for the lrmeodinte rellel of gurvivers of stonle boolh attoelo, .
(b) for the roduwetlon of morkillby by nodieal teelmigues,

(@) Tor the sultable advansy trolning of nilibapy and divillan
parotnnel fn radlologlenl salety tochniqueou, Lnelodling

nothuds of decontrninntion, and, (d) Cor tho development of
Inttrunonto nnd ceguiprent nocoaaary to l'.im P b RET

{9) Thet, 1t boing ovident that sarly lmwwledge of a
potantinl onory's production of flaefonablo mntorinl in war
guantity and of his roadylng of abople weapend for use ls of

easentlal valug to our delvnwe, ve mintein on intell .-u [ [ I

sapvice with o for grestoid ef foctivencod tiuin any mml

sorvics this country hap had hovetoforc in ponee or war.

Z e A0

=
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(10}-"1'11!1!‘. tuvu'l:-!l of ntomle weapons be heold whonover nocoa-
mapy in tho remscnrah and dovolopnent :-rl such ¥oapons or thy
"r.zut!,uu ef thelr use or tho traintng of porponnel .

(11) Thet tha Atorde Bnorgy Comnizslon bu poquosted o re-
claselfy an suon no pooslble Bikinl best results pow alawnl-
fiagd eithor in a nilitary ncusu or undar tha Atorte Brnlyey
Act, no that (a) curtein dets will be aveiloblo oo Llitary
ocholens nnd (b) other data will hu wareobpioted,

—
(2] That tho Dungress roviow, in thu light of nev non-

e

aldorotions nnd in tho inteveukts of the leng- tar offfoc r.lws-i

noang of the nationnl darmwa,' tho statonoent of polley upoan

whlch tho Atemle Energy Ast 1p Based,

= 15 - ’ Enﬂlﬂul'_u_ Pi
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FART IV -- Toxt of the Raport

Baatlan Ono--oporation CROSEHONLE

1, The Board finds frog evailable figures tlinl mpuratlon
CROSBROADE, In thu conduct uof atonde borb teuto, ABLE and LAKEN,
hold ab Blilnt Atoll, 1 July and 25 July 1O4€, roespoutlvuly,

son% tho Governtont an extra cxponge approilrating £50, 000,000,

2, Tho tests fully socomplinlicd t¥o na]or purpsdobd

(1) They provided dats cosontial to future nilltavy
plenning, glving baves for the ealoulablen ol the cvislitlons
undor which tho panirus doutriekive effcets of en otole
peploslzn vill be chielnod sgntnot varduvae topou af land
and vator topputs vl uuni:mt.‘ living soprntono,  Oaowg cebl-

f Anie of tho ampunt of this raterial nay bo gndinod feon the
statoront tint tho Toclinleal lilstorian'o swpaly ropert
ln‘r.rme.a gopslots of 32 chapb-re whils pree thao 50,000 ragoo
of dokallecd tuehnioal vepurts have boen veltian with cthoro
in meoparntion,

(2) Tho tests gave to thevo upen wlen falls tho rebponsl-
bility of varilous plsscy of atinle wopfare plaundlng, b
ipeclculably beneiit of a Clrdt-hwnd lawwlodije of B bunb
‘41 setion, it advantoge bhorctofoss posscssed by voery fow

persons.

#, The toszts furnished & vest anount of datn --!.; inpurboneg
in wide and vorled nllitary, scientifis, vugincering onud tocluo-
1ugi.mj._:inldu. Many of thoso datn renain clusslficd, glther in
o pilitary sunse, or op restricted doba under the Atorle FrsoTyyr
Aok, Of ewspueial poacctlng veluo sre the data relating o
aucloar physlou, nodlond plmuw-ur radintlon, Lneluding nilltary
aspoctn of padiulogienl anfeby, apd thoeo rolating bt cocan-
pgrepiyy, motoorolegy, and parine and laland biolory amd o SLesprire

B
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K, Tho teoats had furthor waluo in apaln denunctrating the
abllity of porsonncl of all brantlios of the arned sorviace and
elvilian parsonncl to work in ofi'isiont haroeny, subEing: m

pittern for sush eonperatsion Ln the future.

5. Wo fool thot tho econclusion oxpronsed a3 to Tuet APLE in
vur Prolinlomary Roport 5 July 198€ moy now bu nbatod as o oot
ag to both tests, thot 13, that "the conditlons wWero well
sheson ond that the highwst sklll =ud tngonoity beve boon wbed
to obfain o maxinun arount of data in en unbiaoud, selonbifie

4

nonnor”,  Tho Board feelo that the teorts wore valld und the

Sumary Roports therefron noncut end eurmtent,

E. In o zuppliunent to our fivot Frilindnory Neourh wliloch wes
tado & purk of var Seoond Proliminary Roport wo oolled attunbion

2 tho faob that tho ABLE bumb JLd not Lurat at bl pianncd
prplotion polnk.

T+ Only four shilps and graft fonstoud of ton uy Slodied warg
vithin relutlvely elono range of tho projootod polnt of burst

and only 1U ships and cralt tnatend off £% as plannod worg
Yithin sedlun rmupe.

B. Tho tosto fususscd tho ntbsnbion of the world upot tho
atomic bonb, They were hold in the prencnce of o Lorye nutber
of correspondonts (Tust ABLE, 175; Teot BAKER, 74) riprdaunting
variouy modia of publis Infermation, approxloatoly 2,017,500
vorda (in five languagos) wero trausonlbtod by redle tu novs-
Papero ond magasinos; GL5 vadlo broadensts and ot radlophntgs
'H"FII'[.: Lranonltbod,

9. Cortoin portinont cummnto and erlticisms ou the funetlion-
ing of She publie tnforrwmbtion plen bave beon suinmittod,

10, As o ronult of earcfully planncd oparak g pr:-r.-r:udurcL {l:lid

radiclogleal safety neasurco, ne ensunltlean reoulbed fron

plosien or radistlon during, or aftor, oither toot and cosunl-

tlea fron other causes wero ropnrlabls fow, \

- 17 - “i Frneloaap: —_—
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Soetlon Two--OENEHAL PHEfOMENLA

1. As the Board indiloated in its prolininarT roeports on
Tosta AELE and BAKER, tho phonorons ottonding the ocoploa lono
of both bonbe, followed to a remarkaobls dopros the prodictions
aede by edvilian and scrvice oxperts,

2, Datn on those phonorwnn are novw in prucoss of nnalysis
and will e ovallsbls ko tho Jolnt Ohicts of Starfy,

3y Ono phenononon of' great inporiunto, the base suyie Yhish

appoarod cfter the ozplonion of ‘BAKER bumb, was not pradlebed,

Bactlon Throo--EFFECTE O SHIFD
Onp=-Dumapoe Ttosults .

1, For tho felloving Intef swnary of shiip derage resulting
from the bursts of Tost LDLE aud Teut BAKEH, tho Board lias

denvn wpon & lavge ceewrmlaoblon ol data.

2, It 18 to bo neted that tho tmpctarrar at Bildul did net,
in either of the tests, roprosent any ordinary pattcrn of ohip
nnehorage uzed by the Havy cxcopt in tho cess of surpluf naval
and ucrchant vessels anshored in eloso proxiolty in dead

storngo. Ratlior, Ehe abips wore arrangod in pocordanne with

the CROSSROADS dircctive to Lusure gradod dovege fyen pinking: to
negllpible, and with tho hops that a pojority vould rorein afluat

80 that date and instruments mdght bo rocoovorad,

TES] ABLE
3¢ Ao 0 result of tho air burut in Test ABLE thore vas sunk
& tobal of five target vesoala in the arvay of BU shiilps and

‘small craft. They consietod of two destroyors, two transporlbs,

and the Japansse eronlscer SAKAM).

%. In addition six (non-vunlt) vessols wero imwbllize '
Those included two battleships, tuo cruloows, a destroyu |__ l

B Light garrler, Bhipe! top lanpor, oxpoted eleetronle
ment end instruments woro domagod,
[ 2N | |
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g Submarines, lwoth curfaccd ) sulswerped, sroved loon

vulnorable than other byjor of vooeola,

¢ AlGhough nost of tho darage was dus To blast, soell Clres
wura Elartud on a tobal of 25 nlilpa. The exret cauea nf thoso
firvs 1e pol mloar in gvery onee; in genoral thoy wors pluon,
end bossudse nue davge soncrol ikoaturos ¥ere Dmouintely puwelble,
lpg dnotge erseodoed Lhat vhioh ndght hove boon wrwnbed bad bhe

aldpr bwon ponnod,

T Ixeopt for thal eauoed by bl rdnop Circs ab Loy rance,
thore wng 1ibEle dmingo Bo dume t3pon 20 paturialn oxpoaod on

the deske ul' tergut ohipa,

. Thore vas imduced padicnctivity in tho sodlun and rlan-
Jlwrus evnbainoed In amnll skorcs suoch nb oap and rnbohos. This
::I!'I'un:ﬂ; vas af mupglipills Impovtisno and Call off wapidly within
2 houra, The lethal effesbn f padistion ard aloonseod in
Sootion Four,

TEST 1AEER
0. Ths donugo preduged by the undervetor burct of Tuslh BAKER
vas coused lawguly by tho uwndervator shool veve. Burlacy woves

olag noused heavy damapge, nnd sene danago reaulted frm on oly
blost.

10, Of tho U0 ahips ond spall eralt exposed in Toet BAKER, tho -
burst pank or capailsed a total of nine voswels. Five (non-sunl)
vessolo wore irmobllized, Throo othor vesscls suflcred, at lenst

tomporary; sorious lose of milltnry officloenoy.

(Ihe ahip figureo above include the Japanouve battleolilp
HAGATO whlel sauk five dayo after the expluslon, but not the
Gorpan cruizer PRINZ RUGEN wiiich sank near Ewajaloin Atoll al

o

-19 - weo+ ' Encloguro "AY



[ HARRY S TRUMAN LIBRARY F
|
|

Fresident's Secretary's File

—

 FR_$ROANT

fivo nontht lator, On both Gloso shipe the hokords duc Lo
radivaetive sonteminaticn provented control of slow leake, 1In

tho enoo of thoe MAGLLQ, thuse haeard: provunius inapoetion of

dapagy by buarding partien.)

BUIIL 1ESTS
11, Unrrelating tlo ponurcl of focta of the twe honi, ausdby o
ahipy arad matorial, 1t ean be stoboed;

(1) Liktlo or ne underwitor dannge vae dulw By th alr
biuret whilo dovoro undoiwnbos ohosh ol wavo pobloan ancanpmin-
ing the BAERER burat did hoavy dacage b clidps! strustwee and
gguipent bulow thy waborling,

L {2) Tho nir blaot of Donh-A caused oxtonslwe danare tu
superstructures, utacks and expooed decks. in alr blnat
of lpgoer nopnitody sceonpunicd tho deténatiun of RALER
borb, BEitenddve Jdanage o above-wvator poprtlens of shlpo
wvaz eangud (o) by this blast and (b) by breaking waven which
enfulfod shipo with nasges of watar.

' ' (3} Firon wory oet by tho cxploslom ol Bomb-4; nn Dirap

rofulted Iron tly socond burnt.

‘two-<lnval Doolgn and Trolnlng

1, Ho poault of tho Bikini testy dndlentss the wisdonm ol o |
deviaticn Crom the prineiple that ehip doalpgn elhwuld bo baved
upen tactleal function, HNoltlor did tho Lesbr indlcnto that
tho dosipn rogulrooonts of shlpa, ns dlebabed by tlmtiuﬁl Tone-
tlon, ohould be conproniood by ;..lnl'-hm-iu spon additional protoe-

tion frup chonmie weapcna buyowdl that degree approbrlate tu tho
Typoa

(]
2. The forogolng considuratlons ohould not dobor HEBHE F | e
(a) nonsures to niniplzo tho beriy's explosive effacto lepdu

- 20 = T .I.-. i Em}l;‘.“r‘;. “Jh-
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: structuro and personnel, (b) its radintiovn offocts upen the

lattor, (o) routincs (organizatimn billa) for ships' perasnned,
the developrant of Instrumsnte to dotorpine tho radiatisu dunago
recelved by poraonnuel eoxpossd to push radiation, and tho cxlent

nnd degren of oontasinntion of oivucturosn,

3, An inprossive rooult of BAKER was the oontomination od
ghips by fiosion frogronts, LEiforte fo dosontamlnnts theeo
ahipy have blws for enphatlscd tho dififeoulblos ol tlo peabilor
and the noeosolby for furthor exporioent wlth Bllkinl targot
vosoele, Toolnlgueo dowolopod I'u:: shlps will epply &o tho

dogontooinntlion of otlwr stroetures,

Sootion Four--IFFECTS UPOW 'THR IIUPAN ORCANTSH
1, Fren o riilitary viewpolnt, the atonls boob'e abilify to
K111l hunen befwrs or to lmpalyr, throogh injury, thedr ablility

to palke var ia of paranount Inportance,

2. Thus tho over-sll ronult of o bonb's oxplosion upen bhe
crow o9 o ship or the Inhabiganta of o olty L8 o greater in-

toroot here thun an awnlysis of the physlologieal cauasce of
theoge rosults,

Zv Inotruponbol dots and thoe reoults of aniocl oxperioontn-
tlon nt Bllkin! sustalnsd tho yvoports of Hagnoalsl and Hiroehine
sbagrvers that the offboto ol on atoie cxplool.n upon living
orgounisnn pay bo soveral feld;

(1) They may be burned by the flosh hent of the bupb,

(2) They way suffor organie Inpalrmont by osbersal
mullation at Gho lnptant of Lloet.

(3) They way ouffer impairnent Ly rodintina after the
blast fron conboniontod surfaces or by tho ontranso Inbo

the bady of flssion Freamionts ond undisslonod patorinl, B F ' [

P . et Fneleaura "A"
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(4) They may be subjected to the air blast of the
explesion and alse to the mechanical effacts of falling
and lying debris and to secondary fires,

¥, Singe it is estimated 92 per cent of those within & radius
of 660 yards from the projected pround peint of the air burst
at Nagesaikl were killed by one or more of the bomb's effects, &
dlapussion of separate effeots within this range 1s academle.

5. Bayond this range, the British Mission to Japen found that
the probable order of the causse of death was (1) burna, (2)

mechanical injuvy, and (3) pumme radiation,

6. Of the utmost significance, anclysis of the Japenese dato
revesals that, had the homb's effects bsen solely radiclogicel,
thy mortality would héve been substantially the samse,

T. The British Mission found that at a range of 1660 yards,
the mortality vate woa 49 per cent, vhile nearly & third of those
present within & radius of 2000 yards were killed, Even at
2300 yarda the mortality rate was 12,5 per cent and n fav vers
killad &t the extrems range of 3000 yards,

|
8., Flash burn, a matter of importance in the datonation of

modern explosives, occurred at en extreme range of 4600 yards at
Kagasald and it is reported that 95 per cent of those surviving
the Nagasakl blast end sesking medical attention puffersd from
burns, (Explosion of & uml'Lpamhlu amount of T.N.T., 1.8,
20,000 tone, could be expected bo produce compardable flash

burn resulta,) It was demonstrated in the Japrinese bomb draops
and confirmed by the Bikin! tests that so brief was the duratlon
of theo thermal radisation, that phislding even of the most un-
substantial sort (sheets of papor or thin cloth) waa sufficicnt

to protect adequately apguinst flnsh burn, even within short range

of the detonation, B

P

0

*
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4, The mensgeae of nuelear radiation is present Bt the Instant
of sxploslon amd renlirlual radicactivity wiy pereist for o gon-
slderable length of time therealter in the lmmadiate vicinity
end &t greaater distance for diminished longtho of time,

10, Within ena second of the cexploslon of & bomb in elr,
gamma rediaticon and neutron omissien, 1t has been catimated,
ere sufficlont to destroy human 1ife at distoneces exceoding 1000

yards, and cssuzltles may result at 2000 yards,

11, In the case of & burst &t the lond surfoce or ot very low
altitude, there iz o depositlion uI: fiszion produets over an
erea of geveral hundred yerds! radius, eufficient te be dangeroun
for soveral yearp, MNeutron emission at tho instant of bturst
results in induced radicsstivity in varlous elements, notably
sodium, This hacard, while it may be greak for & briuef pariod,
le segoondary in importance to radicsstivity from ether sourcoe,

12, When & bowb 1s exploded undervatur, lethal resldusl radio-
aoitivity assumes on importance greater then the physical domage
saussd by the explosion. Vest guantitiss of water folling
from the erplosion column and travellng sutwnrd in the tass
surgs and, also felling as "rain" frow the couliflower cloud,
cerry, not only highly rodioactive flssion products, bub un- |
fissioned materinl &s well,

13, Mamelve eghielding is the only known p'rnt.actinn agnlinot

gxternal nuclear redistion, Ho treatment te nullif'y the offects

-of radlation upon living orgenlsms sexists, nor is therc re2son 1o

hope that meena of prophylaxis (immunisation or the llke) can ba
found, (S8o-called "supportive measures” may be effoative in
prolonging 1ife in certoin "border line" coscs and, 1t has boon

suggasted, would reduce mortality in cxposurss of leas thuan Won

roentgens, )

- 23 = ; Eneloaur v
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14, This rspawt'ién;¥n£¥ui the importance of, but doom not
discuss the mechanical effects of, ntomlc explosion upon human
beings, These sffects nr.hha_itumic bomb are those common to
the exploeion' of conventional bombs except that in the formor
eans deaths oppesr to ocecour At lower psall prossures, purhiapd

becauss of the charsotsr of tho pressure wave,

Sootion Five--THE USE OF THE BOMB IN WAR,
One--Oenersl Defonse Eunnidﬁmtil:;nn

1, The tremcndous dustructive {n:plesfue} power of tho atomlic
bomb and the great range of its lgthal [podintion ond residoal
redioactivity) effuets, camblucd with the fact that ne spocific
meana of dofunee or ol prophylexie tgalnst it oxistn, or is

1ikoly to be devised, waliy 1t e woupon ocapoblu of declalve

vimportanss in war,

2, It 41w apparent that potentisl cnemles of the Unitod Etates
will peuvk to arm thumsolves with this wveapon ond the moons to
doliver 1k, 'The gpeed vith which they will puusain btomlo
woeapons will be conditloned lorgely by thelr sclentifice, beoh-
noelogical and industrinl ability to solve the problems involwed.

It io conmon Mnowledgu that ressarch in nuoloap fission 1o in

progross throughout the world,

9, Therefore, unluss there is permancnt pesce - guarantecing '
national security thruﬁgh international control of all means of :
var = immediste end ecntinuous proparation fop the contingenoles
of atoele warfore 1s the part ef prudence,

L, In tho absense of specin]l means of defense apgalnot wbomlc
wonpons, there are the considerations (a) of conventionnl
pasalve defense (inbereoption of sttneking forces and tho dio-

persion, conocoalment or massive protectlon of targets) snd (L)
"1.. I 1 r

- 24 - ) Enelosurg m r:_- | I
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5, Cenventionnl cerense measures carmnot be neglouted, bul

there fre severe limitatlons teo tholr efTectivensss, A Ulghter

, Bdyr fores in being, rader netvorlks, ample antlilreralt woopone

end proximlty-fused misailes, might well prove of high waluc In
event of an atteek preceded by suffleiont wvarning, Howewor,
the great expense of thle country snd the vast number of tergots

it prosants make Ite adequoto defen=o by such meane Lmpractieablu.

6, The passive defense of dlispersion, concealmont, and messive
or undarground protection is feasible fur ruvlatively swell
fanllities of high militsry value, but could nobt be omploysd lop

gxtuensive installations or citluse,

7. An odequate program of defenss, therefors, must have as o
gool, tho possuvation of A superlor etriking pover und the
abflity to explodm at will, with greatest effoctivenuss, ouch
8 number of sultable desipned atomie wonpons s willy

a, Detor 4 pobentlal snemy fron Attock, or,
#b, If he prepares an attoaeclk, overwhaelm him and destroy
hia will and abllity to muke war boforc he can inflict ;

sipnificant damags upon us,

B, Thy effuctive military uew of atomle woapons 1p cobdl-
tioned by the possesslong
4, Of stomic weapons in cdoquateé numbers
23 0of sulteblo means for thelr dollvery
L. 0f plans for tholr strategio uss

g, Of bBeses within ranpo of ensmy torgobs,

Two~--Rossareh, Developmont and Stockplling

1. No wefipon can ba more sffective in war than tho moans used
to bring 1t into astion Agoinst bthe cnemy. Thus, 1t follove
that omphasis should be placed upon the coordinated dovilopmoent
of ptonin wveepons pnd vespon-ecarpiore and Chelr inteprotlnon Lnto

a aeries of devices cach wlth a thetioal op alprabagle purpooo,

* Subatitute “"atbacks" for "proparss anoabbnok™ and ineluds this
puragraph 14 ike prosont form 18 dlsapproved, |

- 25 = Enclozure i
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2, Progress reporbe of amencies ongiged in tho rosearch of
gulded missilea and airersft fer travel at trans-ond supcrsanie
spoeds indlcatc that in thae forcsecable future, chiof ralianco
for agrial bomb delivery ot ronges grester than 400 miles must
bue upin enaventlonal a!.::nmr!;.. Henen, natienal soourity will
roguire uiremitting offort to dovelop proesent types of ailrerufs

capable of oporating at gruat ponge, under all weather condi-
tiang und in apite of cnemy opposition,

3. Inscparable from the dovelopmont of the bomb end bomb-
carriors is thy duvclopment of mothods of bomb lasunching fraom
naval vusaula, both surfucy borne ond underwntor, and the
aoquisitiun of land ir buses which will best insurc bemb
dulivery to targets distant from oontinental Unibed Stotom,

4, Tho cnly means of insurding that ve may by in possessian
of o sul'ficiunk numbuer of bombs to overvhelm an unemy intent

upon obtacking us 1s the stonkpiling of bombs and fissionnble
materinln,

5. In tho present etate of sslencw, the processing of these
materinls is couplicuted snd timc-conswaini:, It is tho lusson
of history that new inventions mayet ony btimo vestly asccelerate
presontly known muthods nnd thus molte it possible for a poten=
tlal enemy of the Unlted States, starting late, to outstrip us
quickly in atomls weapon production,

6, Ths United Btates cannot retaln deminance in atomic
warfaru - the loss of which might be fatal to our natlonnl 1ife -
unless by unflagging effort it rotains the londurship in nuclear
physics, chemistry and engineoring, vhiell made the bemb posaliblu,
Henoe, o wvitel part of our notional defonse must bo & profgrom of

roesarch and developmont in evory flold invalved in bowb pro-
duntion,

- 26 - Enoleopurg " .':..\
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T. Ho development of any wospon or skill in its uss enn be
achlevod without porfodie tusts, The phonemenon of nusloar
fissizn procludos the explosion of nn otonis Wenpon of lens

than oritieel mess, and hunce all tests wust be Tull ssalg",

Thruga=-Museures of Active Defense

1., For so leng &8 the United Status rotalns oxelusive poss.L-
slon of eatomle woipons, 1t will be o matter of our choley, based
upon poiiticel cnd military considorntlions of the moment,
vhothor thuy should bo cmplored in the ovunt any countyy liaa
the tumorlity to atbook us. 5

2. Bituatione cun bu wnvisered.in whieh an apgeruasar, with cr
withoui the atemin weapsn, relsing upsn voricus facbors i wp
favorablo to him mnd, waking difficult our succusaful dulivary
of atomic busbs to tarpaba vitnl to his military eff'art, wmlpht

undertuly an attack upon us,

3. Ao pnemy, geogrophically rumota, 1in posscesion of only
o few abemie bombs, mlpht pontrive to deliver them in m;rnlu’lmr.
viessuln to oup chiuf socoports oid, without decleoraticn of WA,
to discherge them in ow bays -nd harboers dnd oo eripple ua &@
to pormit hiw bty procsed '.r:l.m:_t on act of agpruvenion ngainot a

third power vhooo inteprity wo desirod unimpuired, i

4. Tho ndvent of the atomic bonb his not clindnibed our
need for ground, naval nnd air forces, MNor hos :ﬂ: lespuned the
need for overscns bases frem which thuy oan gperite effeebively,
The relationship of the atowdc weapan to obher Wonpons and o

of wor in the nation's dofunsive fpmsment, should be the subjuet

B File

of gonstant morutlny in tho light of changing conditiahs and
new knn?lndg;.
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5. Thoe length of Eimeo bofors potocntlal whomics will arm
themsvlves with weapons of nucluar flosi+m his boon variously
estimctod by exports, many of whom have uaprossed little faith
in the accuracy of their predictions, but who cre virtually
unaninous in the bullef that tho dovolopuont of thaose weapsns
by others is inevitobly,

6. To deliver an fmnedlatoly parolyeing blow, on npiressce
striking againat o gountry arwod vith dbonic wecpono, will heavg
to rely upon the highust arder of surprisc and strilins powuer,
He must overwhulim his advoreary wi ht'.- ouch suddonncss thot ro-
tallation cannct be undurtalten or, 1r ottompted, will bo un-
succoscful, Thure will bu 1ikbbtle onloce in ultimate vietory
ir ,::umlin!:iun has brovght natiennl ruin to the vister. 'Thus,
in such warfore, the eluwent of surprisc will be an egsontinl
the poosession of which will bo the only nssuroneou of success

and vhose lack may be eatustrophls,

7. Offunse, rocogniscd in the past ae tho bust mecno of
defonsa, in atonle worfors will be the only general mesns of
defunse, Even o nation eapably of retoining the will nmd
obllity to fight e victurlous war aftor lossos Tur grooter than
thosu of tho Pearl Harbor surprisc attock, con by esricusly
oripplod, porhaps defeatecd, by o well plannod and exceuted
ctomlo bomb surprisc attack, This may hold true no matter
how grozt the dmmage inflicted by buluted counter-attack,

8, Basie to o defunso againat wonpone of nuclear Tission
will bte, first, proteéction againat purpriso ond; seccnd, tho
abllity to attoack with svorwholming forou before an cowmy can

Birlke o signifioant blow, "
8 Flle
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Four--Intelligence

1. Protoction against ths entustrophic conseguenccs of on
atomic bowb surpriss ntinel: will requirs un intellicunoc oorviow
vith a far greator effuétivincss than any such aganey thit this
country hoa ever had in pedce or wvor, Such Bn ngoney, charged
with tho duty of constant, world-vide psrutiny to dotiermline
whothor utomie veapons (or other weapans of maps dostruction)
are buolng manufactured or resdied for uge, must be the first

bulwark of our notienal defonsc,

2. An effective intelligencu agency must have tho duty of
(4) supplying enrly intelligense of the wenufoeture, by uny
nation, of risslonoble maturinl in vor quantity, cnd (b) provid-
ing prompt worning sheould o bobuntlel unoeey ready atémio Vo lipuns

far usn,

3. An effective intellinency service will requirs a eoordinn-
tion of the of'fart of cxlating sguncles, an wull es thy cHploy=

metit of sultably treingd phiyaiclats, chumists nnd other
selentista,

Five--ftomie Mapfary Fuliey

1. Truditionnlly, the polivy of the United Stotue i one uf_
fion-egeresslon nnd, os & rusult, in tho past wo hove awaited :
atitack buefors employing military foree, Bocause ouch fore-
bearence in the future will souprt ‘catastropho, if not natlonel
annihilation, it 4s neccasary that, while adhering in the fuburo
to our historie polisy of hon-agerossion, we reviec past dolfind-
 tlons of what constibutus nggrossion calling for military aotion.

R

2, Arsioele 1, Soction B, parngraph 11 of the Constitution or
the United Stotes gilves to tho Conpress the snle pover o malow

L}
var, and neithor restricts this pover nop offors instrucki l_ [ {-_-}
in its umo, Bo long as the Fooply of the United EBtates udh l -..,..r

- 29 - . Enclosure "™
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to thu domperatie form of govermmont, this pewoer must resldo in |

the Qonpross ond son never be dolegatod, i

b

3. Artlels II, Section 2, Faragraph 1 of tho Constibution |
declarcy that the "Prooldent shall be Commander-in-Chief of thu

.

[farmy nud wevy of the unttua Stutos®, .

§. Under those ample provisions the United Statos has succwnse]
fully dufended itsclf in the poat and we con find no roceson bo
buliove that the wnergunoe of the atomic boemb reguires any
alteration of thu organie law for -our future defunsc, The
socurlty domonds of the future cro those of the past; eny

AgErussor must be gveroome with stporilor forcg,

—_—

—!
—

. H. Frusonbly the duty of the Commmander-in-Chlel (belore a _l
docloration of war by the Conprose) is eonfined to action only

aftor the loos of Amerdesn lives or troasura,

In thoe futuro it
mist bo mode his duty to dofend the country apoinst lneiplont

attock by atomie wempons whonover encthor nation ie peadylng an
atonlc nttack upon un,

—y

G. Whot conatitutus ineiplent atbaclk 1t is tho rosponsibdlity

af the Congreos tn explore and defing sq thet 1t may deaft sult-
able ordurs to thu Commender-in-Chicf for the prospt and effecblvd

utilization of our armed for¢es should wo by undnr the menace of
en atomle weapen ebteak,

T. Thu procensing and stookplling of fleslonable materdal in
a gertein quontity by a certoin nativn ot & certoin timo mey nob
constituto an aggressive act (Lnoipient nttack) while the same

acts by enother nation at enothur timo may, upon their discovory,

oall for awift octlon in the natinmnl defenze,

e

- 30 -
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= B, Thwroefore, neccasarlly, thoe Congruos musk, from timo te

Eimg, recensidor ibo dufinitions of wpgressive ast rnd
Lneiplont atbtock o that it viny elter and chanps 1te standlng

orders Lo th: Commander-in-Chie? as ta the staky of facko e la T3

Hhich It bacomes his duly to defund the Unltcd Statcos asninet
!Ettnnk Ly otomln weapono,

9. It will bu the duty nnd tha rubponslblliby of GhHe Cuigreee
Eo duoide whothor thutw definibinne ond ite directions to Lhe
smmindur-in-Chiuf be publishod te the werld e be held swerct, |

- R

10, Articlo II, Suetion 2, Peragroph 1 of the Cunobitution i
of tho Unitud Strbus previdus that the Proeldant [Commondiy-
In-Chicf) "may roquire the cpindun in writing of the prinsipal
piflour in cuuh of the wiueutive departoonto upon any pub oot

rolating to the dutice of thoir reopoctive offtevs, . . . °

11. Whitevor moy be the lugnl offvet [or sandntory fored)

T TR =

of tho forugoins previslon, i1t weuld socm clear that American
tradition would require the Commandur-in-Chlel to rocelve :
tho advlec of Cabinet munbors befure duciding Ehat o dictote

of thu Donpross requiring milit-ay seticn had comw into foroc,

L=r—t

Six--Cunsideration of Targots

1. Tho selectlion of targete for ctinek by atomle veopons :
must take account of tho nmumbur of such weapons avallably in the
predictable future., Thus slectlon ond pricrity of Lurgetso
become of prime importance in the ceployment of the weapon,

31 - Enclosure ".II’L"
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2. The ococrrelatien of the resulte of the explosions cof atomlc
bombs over Jopenese eitles and egainst noval vessela, ot Bikini, '
gives amplo pvidence thaet the bomb is pre-aminently A weapon for

use against human 1ife &nd sctivities in lsrge urban end industrisl

arcas, &s woll cs asaports.

3. Apainst structures, ashore or aflcat, from a military
standpoint, the blask 'urfmtu of the bomlt are these of & conven-
tional exvicaive except for thelr greater magnituds. Thus, aghinst
atructuros, the bomb has twe wdvantages over other exploslves:

[Ia.:l 1% ¢an mecumplish demnge cver & much greeter erea, and
(b) the dermuds for accuracy in dslivery uf & single bomb to
produce o glven result are far lsss thon for bombs losded with

ecnyentlional exploslves,

4, The ntomle bomb will therefors have value in the demolition
of structuren vhan'z_:u:at" military judgoont Aictatos that the lapor-
tanse of such demolition warrants its use despite the risks end
dirfisultics involved., Herec the lmportance of the tergst combinen

yith =he value of the bomb to emphasize the importonce of means
of gartain delivery.

5. Dame, ship cansls, naval bases, immobllized naval and
merchant {leets concentrated in storage areas, alr fields,
troops engoged in mmphiblous landings or concentrated in staging
areas, Loy ‘h{- gited as targets justifying the use of ths etomls -
bomb should spocial eircumstances give them sufflolent -.rn.lu.:.

6, It would appear exiomatle that whenever o targst comparable
to the forepolng has such high velue as to invite atomlie bomb
attools, it will be strongly defended. Where dispersicn, concenl-
ment and massive shislding are impractiesble, then alr defenses
may be calsulated to increass greatly the risk cf the dellivery of

tha bemh to suesh targets by conventional aircraft. B ' I e
.'l ':l PO ]
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7. In the cose of naval vossels, tha Bikinl tests vould
strongly suggeat that shipa under way will raroly constitute
sultable torgets for atomic bomb attack. Shipa engagsd in
apphibious c¢porations, or oarrisrs, or groups of eacrrliers, able to

launal atomic weapons, end ships ot anchorage and in harbors, will

constltuts exgeptlons.

8, For the defense, in particulsr cases, of Favy, Ammy and
Ay Foreo lend foellities, m3 well os other instelloticns (dams,
eanals, oteonde bomb dumps, industrisl planta) rellence must be
plaged 1n air defenso measures and in disperslcn, concealmont, |

massive shislding or undorground schatruction.

9, An alp defense which would male the dellvery cosat of bomba
profdbitive would ecertainly be an effeqtlve defensa, as stould the
protection ef a key facility deep undorground., An intensive and

energetic study would reveel the valuz end practieslity of posaive
defenss for npeeciflic torgats.

Beven--Bffectiveness of the Bomb egoinst Clitles

1., Howevuyr feasmible pasalve means of defense may prove for
small vitel installations, such protoetion will be inadequete for
A city. Its atructures and inhabitants, except as intersoption
measures at o distance are effective, are fully vulnerable to

atomle Dbowl stbacl.

o, Uonventlenal methods of fire control, emorgency polieing,
pare of tie wounded and the rostoration of cssential avrvices
would esprtainly mitigate the rosults no matter how extenaolve.

But the pcrsunnel for these sorvices would have to be rearultod
from outaide the orea and where radloactive centaminetion existoed
sould eutecr it only with extrems difflculty end after some lopac

- B Fi
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"3, TEU? DAIER gave evidence that the detonction of e bomb in
s body of weter suntiguous to a olty would vastly echance 1ts
vadiation ofTeots by tho creation of a base surge vhoss mlat,
contapinated with fission products, and disperssd by wind over
great arens, would hiave not only on immodistely lothal effect,
but vould establish & long term hazard th:'nuéh the eonbamination

of structurcs by the deposition of radiecactive perticles.

4, Wo esn form no adeguste montal pleture of the multiple
dlsastor whlch wosuld befall o modern city, blosted by one or more
gtomis bumba ond enveloped by rocdionctlve m.‘l.ut;. 0f the survivera
in ecntardnoted areas, some would bo doomed t7 dic of radiction

aisknsss in hours, some in days, and othors in years. But, theso

preas, lrpopnlor in size ond shapo, as wind and tepogrophy might

Porm them, would have no visible boundaries, No survivor eould b
sertain ho vas not ameng the doomed and so, addsd to every taryor
of the pomont, thousands would be striken with o fenry of desth and

the uncortainty of the time of ite arrival,

5, Hoacus parties could not enter any part of the oity, excopt
ot the hazerd of 1ife, until ths contmrinated arecs hed been
patabl lalid and delimitsd. WVhen thie hod been dons, roliel might
bs brought $o these remaining in lightly conteminatod orecs, but
tho dsad wowld remsin unburled and the wounded uncoved for in the

areas of heaviest contemination vhere certaln death vould lurk

rur'm:mjr days ocnd, in which, fcr msny yeors to come, contlnucus

habitation would be unsnfe.

6. Toussnds, perhaps milliona, of refugess would rush from
the olity in panic, brecking down remaining tronsportation fapill-
tiea ; Congoo ting highwoys, and creating ln thelr flight now

hagards to life. fmong theso fuglitives, for the moment unidonk !
Fishle fvom ths rost, would be numbers whose contaminoted ‘ l‘f
- 3h - P! ---I i - e
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slothing nnd any goods thoy earrled gould eatablish in octhers the
rear of depperous readicactivity, thus creating o unique poyoho-

loglenl hasnrd,

7. It e.nnot be assumed that in o futurse wor, & pertlicipant,
vith a range of cholioe, will roly sltogother upon o single weapon
of maas destruction. Driven by the nocessity of everwhalming his
cdversary, lsat he himsslf be avorwhelmed, o combatant might wall
shooss to sompound the horror ef an atomle bowb pttack with the
simultenocus delivery of pathogenie agents which would insurs thab
frightonod fugitives would sprecd, not only their panis, tal”
spldemlo discoss o8 well,

Eight.-“-ruj'ctmlag.* rmal fAtomie Vorfare
+ 1, In the foregoing divisien, on cttempt hos beon mode &0
extrapolate froem avellable dota & ptatemant of the groas disluoa-
tions of urban 11fe which may be cxpected to sBsult from the exs
plosion of ntomlc bowbs agolnst hanvily pnpu_ﬁi:mi nroos. 2ub
largely cboent from this statsmont are apeculaticns 28 to the

specific veyehclogieal phenomena which such a bupat will indues,

' and whicl sust constitute an elemant of paramount impcriance in

the selogticn of atomie borb targets.

2, In the body of knewledge of homan bohavior, there are no
data dirvesly useful to e discussicn of thoso phonowesna oa they
might ovour in a modern gecidental city beezuse thers have been

no ohsepvations of conduct under conditions fully approximating
thoae deasoribed sbove,

3. A otwly of the population behavior in Hagnaolki and Hiroahiss
{ Manhatton mam;n- Plstriet ond U,.8. Strotegie Bonbing Survey
Reports) offers 1ittle holp to an understending uf what may be
expected in the future, in tho casos gither of sir or underwater

bursts. Frier Imovledge of the bomb's effects wos not :pul:rr'l ‘ "l \ e
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' by inhabltants of the Jopanoes eities ond mads no contribution to
thalr Lohovior patterns. Similarly, the inbabitants of Jopoin, &8
& whole, oven after the fact, had 1lttlo or nc knowledge of
nuolaar _ulwnum:m and hence, no opportunity to oxhibit ontleipa-
tory panlo., Then, too, the mental makoup peculior to the
Japansse Ls probably at greator variance with thot of Occidental
peoplas than the mental makoup of these peoples 1s, one fraom

pnothor, This would, of courso, compligote evaluation,

4. On cosgh of the two ooccesions the atomio weapon was employed
in Japen, o esingle bomb enly wes bupst in air cver o singlo elty
-m & single mission, providing mo ploture of the nationsl situa-
tion which might have resulted hed tens or hundreds of bomba beon
diseharged, within e brief periocd of time, over several citles.

5

5. lorecver, there sre lacking from an &ir burst many of the
impartant psychle stimuli which would be present after an under-
water explcalon,

6, In thae foce of these negative findings, and of the bomb's
demonstroted pover to deliver death bto tens of thousends, of
primary nilit=py concern will be the bomb's potentiolity teo brock
the vill of notions and of peoples by the atimulation of man's
primordicl feors, thoss of the unknown, tha invisible, the
mysterious. Wo may deduce from o wide varisty of sstablished
facts that the effesctive exploitation of the bomb's pesychologicol
implications will take precedenco over the ﬂpp].iﬁ-!l-tiﬂm of 1ta
destruotive and lethal effects in deciding the issua of war,

T« A thorough study of tho many=faceted paychcleogleal problen
will doubtless revesl o wide warintion in the paychelogleal mill-

tary valus of clties oa targets, :
B |
¢ R i , ‘ ﬂ
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B, Thers ore I:nu.ntrinu vhere basouse communiention feclllitica
are 8o limited, large arens might be depopulmted with lLittle ar
no effect upen the merale of the ccunkry &t large. There oue
oitiss of capecicl sentlimental signifiomnce whoss loss to o
gountry might have & mors profound effect upon the notional will

than the destruoticn of areas more lmportant intrinsloally.

9, Taore ave citiss symbolic of national greatness beyond their
conventlional militery importance. Thers are cepltal citiss witol
to the naticnsl unlty necessary to the prosecuticn of wor; the
losa of othier capitels might scorcely distrub their netion's
military bompo,

10. Of cs wide varinticn apnd oi: equnl importance it will
Jprobebly be found, are notlonal temperoments, ways ef life and
.‘:nﬂln ef edooaticn: Papadoxianlly, it would seem that, within
soma 1luita, the greatsr the knowledge of nuclesr fissicn
phenomena, the grester the feer it sngencers. Dwellers of o elity
who are oucre of the nature of the eelamities bolng afflictsd
upen their fellow countrymen of ancther eity, will identily them-
selves with thoze enlanities nmdl may, tho more s&slly, trainslots
sarly fooy into ultimete alorm ond panie, Less likely ars porsona
largely ipgncrant of the manifold deadlincss of nn atomie bomb to

maks thess ypaychologlenl adjustmonts. i

l_l. With the gquestion of & glven group!s reactlon to the dis-
charge of on atomlc bomb (na compared to tho reactlions of other
groupas) iz roisad the ccnsideration of propegands os a maans of
erhaneing the bomb's militory utility. Coupled with this are
nonaidoraticns of the conmunlication fneilitice of o given country;

and of the extent of the free exchange of information.

..r 12, Even & curaory examination of the clinrccteristics of L |
American pocple and of the cultural and matorisl fobrie of i l I

national 1ife invitea the consluslon that this nation is much more

'y
=t 4.
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vulnoroble to the psychologleal effects of tho bomb than eortaln
other nations. & study of tha factors lnvolved should not cnly
assist us in determinlng the vulnerscbilities of uther natlina,
but, almo, should lead tu tho development of measures tu lesasn

the effects of theze phenomeans should we be atbasked.

Mine-=Conkinucue Review of Torgets

1. he seloction of atomls bomb targots will be seen to involvs
problems far mors numerous and complex than these invelved in the
salagtion of targots for eunventional weapons. To bu fully
affective, the survey of potontlsl 1urgata wlll hove ko be enn-
tinuous sn that the relative importance, 6s wall as the noccasi-

bility, of o given terget may be known ot nll times,

'+2. Exnetly ne the atumle woapon and wespon-corrier must be
regarded e3 an integrated wespon ond the development of osch
coopdinated with the develeppment of the other, s¢ the cunsldoro-
tion of sultable targete is inseparable from conaiderntion of
the combined potentlal of weapun and weapon-oarrler to glve o
desired result.

Ten--Congluding Observations

1. The affvrt to appreclnta the Implleatlons of atomle ocmorgy
is taxing the appercoptive powers of the most unfottered minds in i
gvery fleld of thought., Its use, as an 1mm@umﬂnt of war, puses
a vldsr varioty of nev and ccomplex probluems than have ever belure
gonfrontod military plannsrs, HNot merely the overcoming of tho
inertin of sconmoryabism is hero required, but & rovelutlonory
ghangs in military mental atkltudes.

2, It is rot alwaye the natloen flrat Introducing & new weihuon
which devclops its highest utility, England invented the tenk,

but Jermany developed the tactics vhich made it o major weaps ]
Gormany firat employed lethal gas in battle, but her rnilura% ]—

e I"'jI
-
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develop quickly o sultable technique of use way have ooet hor
victory in the first World Wor. The possible ponalty of o fellure
to rotain dominanee in thu developwent wf the atomie bonb and of
the strategy ond tactica of ita uas ih 8o grect thet 1t must

serve as & coustant imsentlve to the buat thoupght ond effort of

our military plannors.

3. In conclusion the Boord reverts to the ATOMIC ENERGY ACT
and ita busle provismiona. In our oplnion, those basle provis]oso=.
howaver justified akt the mumcnt of ths ACT's passags, should be
reviewsd frum time to tims in the light of changlng events.

4. The Board offers no oriticlsm of tho ATUMIC EHERCY COM-
MIASION. In o Cfriendly anl ecoperative splrit and with long-
térm eflostlvenues of the notional dofense in mind, the Board
ropommotedls & rosonsldereticn by propor authorltics of tha ques-
tlons: Whothor the Services should (n) have roproscntaticn on
the ATOMIC ENERGY COMMISAION, (b) own, have title to, nod be
charged with the ceontrel of atemle weapons after fabrlestlon,

{e) participate in the vork of the design and testing of atomle
weapons, &nd {(d) sontrol all infurmation relating entirely to tha
military utilicatlon of thu woapons, as distingulshod Irom deplen
ond dovelopment information.

£{1dé51 o
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