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1. The attached report by the Director of Military 

Application Is circulated for consideration by the Commission 

at an early date, . 

2. The CASTLE program will be discussed at the AEC-MLC 

conference scheduled for 2:00 p.m., Thursday, October 1, 1953. 
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ATOMIC ENERGY COMMISSION 

CASTLF: PROGRAM _ 

Report, ky Me Director of Military Application --_ 

T:_x pP,q~vNr v- ALL- 

1. To determine the scope and timing of Operation CASTLE. 

SUMMARY 

2, Operation CASTLE embraces both short-term and long-term 

goals for the thermonuclear program. The short-term goal is to 

prove in an emergency capability with one or more thermonuclear 

t:eapons currently be:ng engineered for production and delivery. 

The lo:g-tern goa 1 is to test new designs which should lead to 

'thermonuclear weapcns that are smaller, lighter, more deliver- 

zble , and perhaps of higher yield in the future. The teats of the 

are d.lrected toV:ard Heterm.Fn:ng the 

of the eme cy capability program. The test of the 

may enable the weight of the emergency capability weepons 

d together with the tests of the 
be reduce.QF$ ' should pain 

t the way to the next generation 
\,. - 

of the&-monuclear weapons. The earliest feasible date for the 

start of the CASTLE tests is Harch 1, 1954. The CASTLE program 
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RECOMMENDATION 

3. That the Atomic Energy Commlssion: 

_. 

b. Approve the scheduling of the X&t CASFJX test for 
March 1, 1954, the sequence, exact dates, and locations of 
the various tests to be determined by the Commander of the 
Joint Task Force Seven in conjunction with the Los Alamo6 
and UCRL-Livermore Laboratories. 

,,_~ j _ ':r < No +m -__% that copies of this Staff paper will be for- 
war%& with a mamcrand~z such as that in Enclosure 'D" to 
the Z?siman of tko Milita,ry Lia:scn Committee, requesting 
ccncuzrenze by the Dep&rt,meaf of Defense :n the scope and 
timing of the CASTX program. 

&c /&++&,,,, <{A' =% z)/&'y_ 
d. Note that the Joint Committee on Atomic Energy&nd the - -- 

General Advisory Committee will be advised of this action 
by appropriate letters. 

LIST OF ENCLOSURES . 

ENCLOSURE "A" 

Bwkground, discussion, and conclusion6 

ENCLOSURE "P" -___-& 

Le',ter of September 22, 1953, frOn LOS 
Alamos 

EFCLOSURE "C" 

EIKLOSURE "D" 

Draft Kemorandum to the Chairnan, XLC 
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ENCLOSURE "A" 

BACKGROUND; DIkCUSSION, AND CONCLUSIONS 

BACKGROUND - 

_ 

1. In a letter of June 23, 1952, the AEC requested MLC 

agreement 'to proposals'for an urgent program to (1) fabricate 

the first deliverable version of a thermonuclear weapon, the 

for test toward the end 'of 1953 and (2) establish 

tit an mei~gency capability" for use of this device shortly after 

its first test if this turned out to be successful (AEC 493/5). 

The MLC advised of concurrence by the Department of Defense in 

a letter of July 3, 1952 (AEC 493/8). The possibility was en- 

visaged at that time that other radiation-implosion devices might 

be included in the test operation. 

2. The successful MIKLE shot i eration IVY on November 1, 

patterned after the Ivl,IKi3 device and called the 

W-' C$."_ 

bining the -Ji::$-.les of a dry fuel, as In the 

led to a dry, 
",. -w i- ii _. 

x’hich woX_C -J’;ilize nxxal li5Xurr., Ffrially, the possi3ility of 

3. In order to explore for emer- - 

gency capability and thereby improve the odds of achieving at 
. 2; 5,“. sg‘l 

: e - ,. . -y,_,.- 
- 2 _ P-e TnFI-m~iPi?” !c”” 



_... ‘. 

:. _’ 
. . 

_ ’ 

-_ 
-e 

. ._x 

I 

_ . least one successful weapon; the Los Alamos Sclentlflc Labora,tory 

proposed on IJovemSer 28, 1952. (AEC 5g7/2) that CASTLE be expan- _ 
..-c\ \ 

dcd to Include the . In 

crder to accomplish this program, recommended thzt - _ 

-CASTLE be held :n the Spring of 1954, UCRL-Llvermore proposed 

on November 24, 1952 (AEC 597/2) that two thermonuclear devices, 

the 

gate the potentialities of 

to lnvestl- 

and 

sIxted that these devices probably could not be ready for test . 

until late Winter or early Spring--of 1054. By letter of . 

January 2, 1953 (AEC 597/T) the Commission proposed to the MLC 

that CASTLE be held as early In 1954 as technical progress per- 

mitted, and by letter dated January 19, 1953 (AEC 597/11) the _ 

MLC advised of Department of Defense concurrence. 

4. In the course of further study of various,thermonuclear 

weap ns at Los Alamos In 1953, consid was given both 

to a nta!.nicg normal lithium and to a ntaining 
.* f' 

S.it!dum 'partially enriched in lithium-6. 
t_'-- 

The latter would have 

a ketter chance of success and would give a higher yield, but 

c;ov.ld be dependent on lithium-6 production, Keanwhile, in the 

Spring and Summer of 1453, the Air Force indicated the impor- 

tance of reducing the weight of thermonuclear weapons for de- 

livery by t.".s E-47, 2 zec?lvz~ bcmb?r being produced In large numbers_. 

and for delivery by the Hustler, a new medium bomber under devel - . . . 
‘iiT 

‘, ment. Los A,lzmos responded by proposing that the enrichcw 
2 

be scaled down to about a 3/4 scale version called the~~~~',~. 3 

with a reduction in weight from 42,000 to 25,000 pounds. Since the 

T<e 
has been under design for or.ly a few months, englneer- 

b'*i-a for production and delivery is not far advanced as In 

the case of the vihich are the 
. 

':?,ergency cEF=_billty weapons, 



5. The program for thermonuclear development, testing, and _ 

emergency capability have been going forward with great emphasis 

and speed. The Importance of these programs is Increased by the _ 

fact that the Soviet Union ccnducted an atomic test on - _ 

_wgGst 12, 1953, that involved both fiSSicil and thermonuclear 

reac tlon, 

. 

, DISCUSSIOS -’ 
I 

6. Following a meeting on September 17, 1953, at Los / 

Akmos among representatives cf the Atcm!ic Energy Commission, _ 

Los Alamos, UCRL-Livermore, Oak Ridge, asli Joint Task Force. 

Seven, proposals for the CASTLE tests were formally su3mitted’ 

by Los Alamos and UCRL-Livermore and are attached as EncloE:s,,,s 
* l”i 1. 

These proposals recommend testing the 
9 !lB !t and “C t# . a:” 

7. The purpose of the -tests Is to 
L ‘.. 

prove in emergency capabilit capons, The th;rC emergency 

zcpeb11ity k:~:a,r.on, the s zou rc includ:d in t!le Los Alamos 

p::oposals because of co erable doubt as to its nuclear per- 

. . fQrmxce and because of the previou, 9 assumption that Los Alamos 

ited ‘;o folz sho’ks in the CAS?LR Operation, Rot;evx- -* J 

74e re successful :t would have the advantage of 

ry weapon independent of lithium-6 production; ?t ciould 
.+*; 

& 
r > 

be aa dge 
*% 

cSalns% failure or I-Imited availability of the 

.c 

l 

and it would also be a hedge agains and delivery 

se from the 

Because the ffers the grea 

performance, i’t must be heavily depended on in the early emergency 

program, However, better decisions regardirg the-relative merits. 

and futwe production can be xzsde after 

actual results and experience galned_frOm 

. - rJ < . ..b 
T.- _ 3 __.._^ ,I R ,I , *. *. .A 
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testing each type. Thisis particularly important since the 

present situation indicates a large military requirement for 

emergency capability weapons soon after CASTLE. 

8. A preview of the p 

afforded by the test of the is essentially e 

.desiga redu ale but enrichec! in lithium-6. If 

e yield of the ere to be loti beta 
I 

propagation of thekthermonuclear reaction, 

mt merit testing. Or. tk other hrnd, if the yield“-if the 
I% 

Wiii% 

cc., 
were high, the chancis for fh j 

f!! 

14ould be increased. 
i, +-P# 

Slnc_e the test of the &@ls to be?he most thoroughly in- 
1'; Y 

s,trumented one in CAST&?detailed information should be avail- 

able on it performance‘ 
58 

Because of the potential advantages 
PC:*; , 

of the,*in the emergency capabslity program, it therefore 
. \ 

appear:advisable to include a test the &dn CASTIX, contin- 
(\ . 

gent on the performance of the 

gO The tests which are 2ntended prk;?rily to provide in- 

fsrmation for the future develop t of thermcnuclear weapons 

&-Ye the The goal is to 

obtain data which wili enable the next gexraticn of thermo- 

nuclear wea_pons to be of smaller size, lighter weight, higher 

The tests of the 

yields ";f a megaton or more for weights and sizes in the range 

of present fissicn weapons. DetLiled discussions are contained 

in Enclosures 'B" and 'CU. 

-6- Encicsure "A" __ --‘.,: :!'l 



10. In regard to the timing of the CASTLBOperation, Los 
-. 
Alamos proposes in Enclosure "B" that liiarch 1, 1954, be set a8 

the target date for the first test, This is based on the rate - 

of supply of lithium-6, the time required for fabrication, 

shipment, and assembly of weapon components, and the schedules _ 

--for construction of test sites and installation of equipment at 

Bikini and Eniwetok,. Although there Is no one phase of the 

preparations which prohibits the start of CASTLE a little ear- 

lier, every phase Is so tight that Narch 1 seems the best tar- 

get date to set for the initial detcnation, Tentatively estab- 

lishing a less realistic date would lead to ccnfusion in pian- 

ning and conducting the operation and would probably not result . 

In an earlier successful completion of the operation. 

11. Scheduling the date of the first CASTLE test for March 1 

does not adversely affect the time when the first emergency 

capability :s to be achieved Tie ;lan is tc injt'ate errer- 
,4?+ *I 

gcrxy capability with 
+ 

, anC t!xse are the thermonuclear 
4 

weapons tha'; can 3e stockpllecI with greatest assurance of theis 

nuclear pertorxsxxe prior to the CASTLE tests. In accordance 

with the directives o f the Comxllc.sion on September 23, 1953, 

every efforj will b? mace to hat-;, evallz.'ile fcr emzr- 
\;:', ’ * 

gemy cal;abij.ity in Jznuazy 195$. b*" 

12. Csl;si‘ oera=:Zon was given to limiting the CASTLE program 

to a maximum of four shots and deferring the remaining tests to 

a later operation. Vhile this would be favorable from the point 

of view of simplifying and shortening the CASTLE Operation, it 

would not be consistent with the maximum effort tooard thermo- 

nuclear progress. It would also involve greater expense Inherent 

in two separate operations. As to the relative difficulty of 

seven versus six shots, it now appears that a seventh shot would 
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be feasible, at reasonable cost in time, dollar and effort, if 

the barge technique used for- the shots 

proves favorable enough to extension to an ltlonal barge shot 1 
- _. 

. at essentially the same site, Radiation hazard- of these 
_. 

over-water shots appears sufficiently low to permit firing at 

the close time intervals anticipated. The instrumentation 

mounted on the Islands could, If not damaged, service three 
I 

shots probably as well as two, 

13, The CASTLE program recommended. in this paper Is be- 

lieved to be__the maximum practicable program. It covers all 

available possibilities for providing an emergency capability 

and should furnish an excellent basis for ‘the future develop- 

ment of thermonuclear weapons. 

14. A seven shot 

CONCLUSIONS 

CASTLE program provides the greatest as- 
. 

surance of achieving an “emergency capability” by minimizing 
,c.. ,, % 

the possible consequences of unanticipated problems with m’ ‘. 

and assures earliest development of better weapons 

i>EC’s programmed capacity to produce lithium-6. 

15. hny-alternative plan such as postponing a portion of 

to exploit 

the shots until the Fall of 1954 would be wasteful, costly, and 

harmful to either the immediate ” emergency capability” program 

or future progress in the field of thermonuclear weapons. 

16, The magnitude and complexity of a seven shot program 

Is not to be underestimated, but must be reconed with in view 

of the importance of thermonuclear weapon progress. ‘It there- 

fore appears ill-advised to consider anything short of a maximum 

effort for the CASTLE program. 
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17. For the above reasons the Division of Military Applica- - 

tlon concludes that the CASTLE Operation should be planned to 

include seven test shots rather than- 6%~ as proposed by .the - 

_.Laboratorles in Enclosures “B” and “C”, 

._-- ‘- 
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ENCLOSURE "B' 

'JNIVERSITY OF CALIFCRNIA 
Los Alamoa Scientific Laboratory 

P,O, Box 7-663 
Los Alamos, New Mexico 

22 September 1953 

Brig, General K.E. Fields 
Director of Military Application 

V Atomic Energy Commission 

Dear General Fields: 

As you are aware, extended discussions regarding the CASTLE 
operation took place at the Los Alamos Scientific Laboratory on 
17 and 18 September between representatives of Holmes and Carver, 
t,l:tc Eniwetok Field Office.. the,Santa Fe Operations Office, the 
San Francisco Operations Office, the Radiation Laboratory (Liver- . 
more), the Oak Ridge Operations Office, Carbide and Carbon Chomi- 
cals Company (ADP Plant), Zoinh Task Force 7, the Los Alamos 
Scientific Laboratory, and your office, As the result of these 
discussions, conclusions were reached regarding the proposed con- 
tent and schedl;le of the CASTLE program which it i.s the purpose 
of tiliS letter to report. 

The LLZL T,-oyoses to test at CASTLE four thermonuclear 
q-stems of which cz??:a%n details are gZven in Appendix I. '!heae 
s\:stems eFe as follows: v 
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It'will be noted that the LGL program as presented here 
differs slightly from earlie 
ly anticipated the test of a 

tications which have general- 

clear system. -9 nui&er of d 
unen3ched LID, C,hermontl- 

clu f 4J within a frame 
ts hzve led us to th 

e::p 
our experiments, the 

the 
proviCes more important and usei’ul information 
periment. 

be1 
Our reasons for this opinion a?e summarize-d 
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The Radiation Laboratory (Livermore) propcses to test atNq 
CASTLE 
and the 
tctal C 

on implosion devices, namely the 
hich they have described elsewherz 
hus remains at six shots. The schedule 

of these six%ho& was established, after a thorough review of 
the status of construction at Eniwetok-Bikini, the rate of avaIl- 
ability of ~r6, the design and Pabrlcation status of the test 
shots, and the logist?_c problems of the Tss'r Force, as follows: 

March 1, 1954 a 
March 11 

March 22 

March 29 

April 7 

April 14 

We-eminent among the factors which have led tothe adop- 
tion of this scjedule are the follcwing: 

1‘ T!le construction Z;rcgr;n at Tm+wetok would require ___W_ 
joint cccupar;cy of test stractures by the contractor and 
by scicnti:?ic perscnnei for at leas", two u;?eks befcre 
shot date if an earlier schedule were to be attempted, 
Such 3oint occupancy (e.g, wiring gOZig in by the contrac- 
tor at the same time electronic equipment is being tested 
by scZentific perso:x?ol) is belfe?ed to be ccmplefely Im- 
practical. Prom a security point of view, it is most un- 
desirable to have construction workmen p~sent during wea- 
pc;n assembly and placement OperatiGnE. Tile proposed s&e- 
dule elZ_r&lates (02 d;Cmizeb) such joict occupsncy. 

2, The sup>ly of L16 fcr =:ii3 pr:;csec? experiments shoulci 
-c.s r .V-;e=e *41.-*- ~.h~c:o.:+.brg to gr-tzent Fre3ic%lons) fcr the ?ro- 
posed schedule at least 50 days in advance of actual shot 
date. A?proxi;TaQely 40 65ys is rz~a.TZeC 2s min?sr,l time 
for I?:? Ipment, f2brlcation, locai essezb;y ar.C: test, over- 
seas shipment by air, and assembiy and test overseas. The 
prosoeed schedule allows a slight degree of freedom in this 
FespecT;. 

3. The proposed schedule will ~erinlt the Task Force to 
6er,d the major portion of its perrcn?eI overseas immediate- 
ly affez Christmas rather than oomettie before. This Is a 
matter of some concern to the Task Force Commander for ob- 
.vlcus reasons of morale, It will also permit a ccnsiderable 
ctgree of logistic stiplification, particularly with regard 
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to the shipment of.certain construction materials for the 
contractor. Airlift requirements in the weeks after 
1 January 1954 are extremely,heavy and It Is not obvlous . 
that MATS can satisfy the-se requirements: The proposed 
schedule will ease this problem. 

_. 

4. Design, fabrication, assembly, and local test of b;t5 
the proposed USL at,d Llvermore devices can probably meet 
the above schedule unless presently unforeseen delays are 
encountered. Similarly, the diagnostic experimentation 
will probably be ready by these dates, Earl,ier dates 
would be extremely problematical In terms of actual aocom- 
pllshment. 

. . 
: ‘. 

5, To attempt to meet earlier dates and then postpone 
at the last minute is wasteful of time, money, and logls- 
tic effort. The present schedule represents the best pro- 
posal which can be made at this time for the earliest prac- - 
ticable schedule ?uhich can be met if no unforeseen diffl- 
culties are encountered, 

We ha&--attached to this letter as appendices (1) a table 
\ of the general character and requirements of the proposed USL . 

devices, as well as some additional general information on other 
weapon systems which may be of interest for coaparison; and (2) 
a somewhat revised production schedule 11ty 
period based upon the inclusion of the 
only in the CASTLE test program. Although the active material 
requirements for these tes';s are fairly precise, it may be well 
to postpone the specific request to higher authority for permls- 
sion to expend these materials until the exact amounts have been 
determined. 

Very truly yours, 

/3/ 

N.E, Sradbury 
Director 

. 
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APPENDIX I 

Warhead Warhead 
Weight 

Warhead Akicipstetl 

) 
Diameter 

IA at --$ (lbs.) (Inches) zE:s) '$$ Rage ' Comment 
_. _F--. --a-. ._ 

‘s, .-:--- 

I * 

’ 1 

3 ,’ 

;J ,‘I 
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APPENDIX (2) 

the CASTLE series suggeats a revl- . 
slon in the for the emergency capability ,_ : 

In considering this cha 
~~%% major mechanical parts f are 

_ essentially identical and thus an o- . 
duced into the program after CAST 

The proposed production plan is based upon the following 
assumptions: _~ --. 

'7. Delivery of units (E.c., practice, flight -and drop) 
to begin in January 1954. 

5. Delivery of the first set of field assembly equip- 
ment for assembly teams in January 1954, not later than delivery 
of the first E.C. unit. 

Table I shows the monthly rate of deliveries to stockpile 
and development work as well as the cumulative numbers in stock- 
pile. The numbers of units opposite each month-are those deliv- 
ered in that month, 

.’ 
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TABLE I 

Emergency Cumulative ' 
Total. 
Per MO. 

-JAN. 

. FEB, 

I Ium . 

APR. 
I 

MAY 

JUNE 

JULY __ 

AUG. 

SEPT. 

*Includes 2 practice units. 

Such a table would be followed during this period if the 
isfactory behavior of both the 
gives an a priori preparedness 
as well as capabilities for 

both a chea n terms of scarce materials) 
ul and if wanted in larger num- 
hatever greater numbers the 
ould permit. 

There remains the possibility that the sho s 
unsatisfactory behavior and that It is not desired to put Li g 

into this ezrgency 
be recommended that 
stockpiled for future use 
the ADP plant 

..- . . 
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TABLE II 

MAY 
_. 

JUNE 

Emergency Cumulative 1 
Emer _ 

gT&- 

JULY 

AU3. 

SE?T, 

i 

may finally be noted t_kt if case interfere 
successful 
then the 

* 
7% 

. rmance of both the land the 
uld certainly not and we 

e to fat* e fact that there woul e no emergency 
capability in this field because of the 50,000 lb. weight limi- 
tation. 

. 
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ENCLOSURE "C" 

UCRL-LIVERMORE_LABORATORIES 

- . 

September 21, 1953 

General Kenneth E. Fields, Director 
Division of Military Application 
U. S. Atomic Energy Commission 
Washington, D. C. 

Dear General Fields: 

The University of California Radiation Laboratory proposes 
to explode two thermonuclear devices at Oper 
Proving Ground, Spring, 1954. One of these, 
hoped to be the prototype of a class of,weap 
range of yiel diameters, Th 
is similar to except for the 
thermonculear d to gi 
unattainable from alone, 
in order to desig Ions of 
especially if thi ver as 
as we plan. 

I. Design -- 

Dr_?;.r?x:;t of Eilergy 
bis~orian's Office 

x ARCHIVES 

- 19 - 
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4) 

Ceyx$mnt of Energy 
Eistorian’s Office 

ARCliIVE$ 
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II, Fur _- 

1) 
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IV. Material Requirements Summary,(Expended Material Only) T -- 

Sincerely yours, 

_ _---- .- -. 

RERZ:BT F. YORK 

. 

. 

i 

_ _ p!: _ 
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Enc losure "C " - __".I 


