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1, The attached report by the Director of Military
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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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ATCMIC ENERGY COMMISSION

CASTLE PROGRAM

Rerort Lty the Director of Military Application

1, To determine the scope and timing of Operation CASTIE,

SUMMARY
2, Operation CASTLE embraces both short-term and long-term
goals for the thermonuclear program. The short-term goal is to
prove 1n an emergency capability with one or more thermonuclear
veapons currentliy being engireered for production and delivery,
Tre long-term gozl 1s to test new designs which should iead to
thermonuclear weapcns that are smaller, lighter, more deliver-

zvle, and perhaps of higher yield in the future, The tests of the

R T o e gdare diracted toward determining the

2y

s b\,v
CC“E%RS of the emergency capabllity program. The test of the
L < (\4\.‘
may enable the weight of the emergency capability wezpons
e

d, together with the tests of the*

should point the way to the next generation

to be reduced,

Yy

. \4A' -
of thermonuclear weapons. The earliest feasible date for the

start of the CASTLE tests is March 1, 195%, The CASTLE program

recommended 1s believed to be the maximum practicable program,
ol .
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RECOMMENDA TION

3. That the Atomic Enefgy Commission:

tests of the

2o 1n en on th° erfcrmanc° of the
& p ll!!!!l'
b. Approve the scheduling of the 1Pt CASTLE test for
March I, 195%, the sequence, exact dates, and locations of
the various tests to be determined by the Commander of the
Joint Task Force Seven in conjunctidn with the Los Alamos
and UCRL-Livermore Laboratories.
t _.""%. Note that coples of this staff paper will be for-
2/ warded h;ﬁh a memcrandum such as that in Enclosure "D* to .
he Chailrman of thes Military Liaiscn Committee, reqguesting
§0urur"er ce by the Derertmeat of Defense in the scope an
ining of the CASTIE program., .
8 bFog He "//"/‘/ o LA
d. Note that the Joint Committee on Atomic Energyxgnd the -
General Advisory Committee will be advised of this action
by appropriate letters.,
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LIST OF ENCLOSURES

ENCLOSURE "a"

Background, discussion, and conclusions
ENCLOSURE "R"

r of September 22, 1653, from Les

EXCLOSURE "¢"

of Septemusr 21, 1553, from UCRL-
re

ENCTOSURE "D"

Draft Memorandum to the Cheairman, ¥LT




- ENCLOSURE "A"

BACKGROUNDL>DI§CUSSION, AND CONCLUSIONS

BACKGROUND -

1, In a letter of June 23, 1952, the AEC requested MIC
agreement to proposals'for an urgent program to (1) fabricate

the first deliverable version of a thermonuclear weapon, the

P
ﬁ. for test toward the end of 1953 and (2) establish

>
»

an’ "cmergency 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.

sration IVY on November 1,

2. The succeésful MIKE shot in

TN subscquently, calculations on the feasibility of com-
" bining the virtues of a dry fuel; as in thei with the

= A

favorable impilosiocn ch racteristics of“t-;n ﬁ as in
é led to a dry,*called the-\.ﬁ

v.nich woa"d utilize normal iithiuvm, Finally, the possibility of

‘“aﬁ&‘l
D | ~

3. In order to explore for emer-

¥

gency 'capabili‘ty and thereby improve the odds of achieving at Y
.' 0

-~ 2 . T-‘nbfom z‘é:*&.\'



'least one successful weapon, the Los Aiamos Scientific Laboratory
proposed on November 28, 1952 (AEC 597/2) that CASTLE be expan-
. "~ .

ded to include the JEEESEEES

e
crder to accomplish this program, chy‘:z\,lamos recommended thcot
CLSTLE be held in the Spring of 1954, UCRL-Livermore proposec
on November 24, 1952 (AEC 597/2) that two thermonuclear devices,

the o be tmsted in CA TLE to investi-

v

and

zate the potentiaiities of

stzted that these devices probablv could not be ready for test
until late Winter or early Sp*'l g of 1954, By letter of

January 2, 1953 (AEC 597/7) the Commission proposed to the MLC
that CASTLE 'b'e held as early in 1954 as technical progress per-
mitted, and by letter dated Jénuary 19, 1953 (AEC 597/11) the _

MLC advised of Department of Defense concurrence.,

4, In the course of further study of various thermonuclear

apon designs at Los Alamos in 1953, consicderaticn was given beth

mﬂ% mtaining normal litihium and to a-"ﬁontaining
Jithium part ally enriched in lithium-6. The la’cf"er would have
& Setter chance of success and would give a hiligher yield, but
wourld be depsndent on lithium-6 procductien, MNeanwhile, in the
Soring and Summer of 1953, the Air Force 3incdlcated the impor-
tance of reducing the weight of thermonuclear weapons for de-
livery by the B-47. a2 medium benber beirng produced in large numters,
and for delivery by the BHustler, a new medium btomber under dev_e_;,,ig-

ment. Los Alzmos responded by proposing that the enrichs

_.T‘t,
be scaled down to about a 3/4 scale version called the‘:_ww;g;,a

with a reduction in welght from 42,000 to 25,000 pounds, Since the
e

(“ﬁv—has been under design for orly a few months, engineer-
vwi1g for production and delivery is not gs far advanced as in

vhich are the

the case of the

energency cepz=bility weapons,
centl

o



5. The program for thermonuclear development, testing, gnd
emergency capabilityvhave begn going forwa;d with great emphasis
and speed., The importance of these programs 1s increased by the
fact that the Soviet Union ccnducted an atomic test on

_August 12, 1953, that involved both fissicn and thermonuclear

reaction,

 pIscussIoN

6., Following a meeting on September 17, 1953, a% Los ~
Alamos among representatlives cf the Atcmic Energy.Commission,
L2s Alamos, UCRL-Livermore, Cak Ridge, anC Joint Task Force‘.
Seven, proposals for the CASTLE tests were formally subm;tted'

by Los Alamos and UCRL-Livermore and afe attached as Enclosuregs

e

"B" and "C". These proposals recommend testing the m‘

7. The purpose cf the i A “tests is to
wr )

prove in emergency capability weapons, The third emergency

' P

cepabilivy wearon, the wizs not includ=d in the Los Alamos

e
proposals because of considerable doubt as to its nuclear per-

formence and because of the previous assumptlon that Los Alamos

would te rited o four shoSs in the CASTLT Operaticn, Howevar,

were succesasful it would have the advantage of

being a dry weapon independent of lithium-6 production: it would

P
e U7 3o

cgainst failure or llmited availability of the-'

. Pas

performance, it must be heavily depended on in the early emergency

T

and future production can be pade after

- % W
CASTLE on g%e basis of actual results and experience gained_from

- L o TV, TR

1t would also be a hecdge against legistic and dellvery

program. However, better decisions regarding the_relative merits.

Mo, >
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) testing each type. This is particularly important since the
present situatlon indicates a large military requirement for

emergency capability weapons soon after CASTLE.

‘A

SN
'will be

is essentially &

8. A preview of the performance of the

“afforded by the test of the]
1)

.ﬁdesign reduced in ;cale but enriched in lithium-6., If

‘\3 he yield of the m?»«ere to be low because of iradequate

\5 -
rropagation of the thermonuzlear reaction, then the: ould

net merit testing, On the other hznd, if the yield oP the

\ P

Since the test of the

were high the chances for th “‘won1d be increased.

ot b
18 to be the most thoroughly in-

strumented one in CAST“E de*ailed information should be avail-

able on it performance., Because of the potential advantages
of the-' in the emergency capavility program, it therefore
appears adv-sable to include a test of the min CASTLE, contin-

gent on the performance of the

9. The tests which are intended primarily to provice in-

formation for the future developmgpt of thermcnuelear weapons

+

.0

The goal 1s

\)»
obitain céata which willl enadlie the next genszraticn of thermo-

nuclear weapons to be of smaller size, lighter waight, higher

f-igo"ncy, or greater yleld, Results cf the test cof £az
S e

‘whiel ras a

\""V
to be redesigned and thelr weight reduced
with a smaller reduction in weight

The tests of the

are‘Eimed at the development of weapons having

yields\Bf a megaton or more for veights and sizes in the range

of present fissicn weapons, Detalled discusslions are contained

in Enclosures "B" and "C". -

- , -6 - ‘ Zncicsure "A%.
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10. In regard to the timing of the CASTLE Operation, Los
Aiamos proposes in Enclosure "B" that March 1, 1954, be set as
the target cate for the rirst test. This 1is based on the rate
of supply éf 1ithium-6, the %ime required for fabricatlon,
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 1ittle ear-
lier, every phase 1s so tight that March 1 seems the best tar-
get cate 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 cate of the first CASTLE test for March 1
does not adversely affect the time when the first emergency

The rlan is tc¢ initiate emer-

capabllity 2Zs to be achieved
,'?{6“::
gency capability withé, and these are the thermonuclezar

v

L

wcapons that can be stockpiled with greatest assurance of their
ruclear performarce prior to the CASTLE tests. In accordance
with the directives of the Commission on September 23, 19053,

)

every effort wil: be mace to hav: |ENENE] evailsble fcr emer-
R
v

gency capability in Janvary 195k, \Qv

12, Consideravion was given to limiting the CASTLE program
to a maximusz of four shots and cdeferring the remaining tests to
a later operaztion. While 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 toward thermo-
nuclear progress, 1t would also invoive greater expense inherent
in two seéarate operations, As to the relative difficulty of

seven versus six shots, it now appears that a seventh shot would

-7 - Enclosure "A" <o)
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the barge technique ﬁsed ror-the

»

proves favorable enough to extension to an Wgaitional barge shot
* at essentially the same sité; Radiétibh hazard- of these -
"over-water shots appears sufficiently low to permit firing at

the close time intervals anticipated. The instrumentation
mounted on the 1slands could, if not damaged,lservice three

shots probably as well as two,

13, The CASTLE program recommended in this paper 1is be-
lieved to be_the maximum practicable program, t covers all
available possibilities for providing an emergency capability
and should furnish an excellent basis for the future develop-

ment of thermonuclear weapons.

CONCLUSIONS
14, A seven shot CASTLE program provides the greatest as-
surance of achieving an "emergency éapability" by minimizing AQGSSA
the possible consequences of unanticipated problems with ﬂ '
and assures earliest dgvelopment of better weapons té explolt

KEC's progremmed capacity to produce 1lithium-6,

15, Any alternative plan such as postponing a portion of
the shots until the Fall of 1954 would be wasteful, costly, and

harmful to either the immediate "emsrgency capability" program

or future progress in the fleld of thermonuclear weapons,

16, The magnitude and complexity of a seven shot program
18 not to be underestimated, but must be reconed with in view
of the importance of thermonuclear weapon progress. ‘It there-

fore appears 1ll-advised to consider anything short of a maximum

efforf for the CASTLE program,
0¥
o
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17. For the above reasons the Division of Military Applica-
tion concludes that the CASTLE Operation should be planned to
include seven test shots rather than- 81x as proposed by the

. Laboratories in Enclosures "B" and "¢",

foyi
A'J ‘I"

if?



ENCLOSURE "B"

UNIVERSITY OF CALIFORNIA
Los Alemos Scientific Laboratory
P,0, Box 1663
Los Alamos, New Mexzico

22 September 1953

Brig. General K.E. Flelds
Director of Military Application
U.3. Atomic Energy Commission
Wazhington 25, D.C.

Dear General Fields:

As you are awa"e, extended discussions regarding the CASTIE
operation took place at the Los Alamos Scientific Laboratory cn
17 and 18 September between representatives of Holmes and Narver,
44e Eniwetok Field Office. the Santa Fe Operations Office, the
3an Francisco Operations Ofxice, the Radiation Laboratory (Liver-
more), the Oak Ridge Operations Office, Carbide and Carbon Cheml-
cals Company (ADP PJanu) Joint Task Force 7, the Los Alamos
Scientific Laboratory, and your office, A4s the result of these
discussions, concluslons were reached regariing the proposed con-
tent and schedule of the CASTLE program which it is the purpose
of this letter to¢ report.

mhe LL3L troposes to test at CASTIE fcur thermonuclear
s;3tems of which cexrtain details are given in Appendix I. ‘These
systems ere as folliows:

A,

5. BELETED
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It will be noted that the LASL program as presented here
differs slightly from earlier iroiecr ¢ tications which have generai-

ly anticipated the test of a

unenriched LiD, “hermonu-

clusion that, within a framework of four experiments, the

clear system. A& number of devg opments have led us to the con- E—Q
mi

the
e lov,

DELETED

experiment; provices more important and useful informaticn thaif -
ﬁeﬁperiment. Our reasons for this opinion ave summarized
%

oty
e 3 G" ’Ex-.J'Q
PanteT e Office
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The Radiation Laboratory (Livermore) propcses to test at..
CASTLE the two r ation implosion devices, namely the] kji
and the which they have described elsewhere, w

tctal CASTLE: program thus remains at six shots, The schedule -

of these six "shots was established, after a thorough review of

the status of construction at En: wetok-Bikini the rate of avail-
ability of 1,16, the design and rabrication status of the test

snots, and the logistic problems of the Task Force, as follows:

a C e

March 1, 195%

March 11

March 22

March 29 - <§;\&
April 7 ﬂo
April 1%

Pre-eminrent among the factors which have led to the adop-
tion of this schedule are the follcwing

1. The zonstruction precgram at Eniwetok would require
Joint occuparcy of test structures by the contractor ard
by scientific perscnnel for at least two weeks befcre
snot date if an earlier schedule were to be attempted.
Such joint occupancy (e.g. wiring going in by the contrac-
tor at the same time electronrnic eculopment is being tested
by scientific persoimzl) is telieved to be completely im-
practical, From a security point of view, it is most un-
desirable to have ccnstruciion workmen p"‘sent during wea-
ron assembly and placement operaticne, The proposed sche-
dule eliminates (or ninimizes) such Joint occupancy.

2, Tre2 supply of L16 for the iz sec etp¢z¢menus shoula

e compiste -acceréing vo pricent prediciions) for the pro-
posed ochedL;e at least 50 days in advance of actual shot
dzte. Approximately %0 cays 1s rsgardeé as win‘ral time

for shipment, fobrication, local assembly anc test, over-
seas shipment by air, and assembiy and test overseas. The
proposed scheduie allows 2 slight degree of frzelom in this
~eSpect.

3. The proposed schedule will pcrmiv tne Task Force to
send uhc major portion of 1its perccnnel overseas lmmediate-
iy after Christmas rather than sometime before This 1s a
matter of some concern to the Task Force Commander for ob-
vicus reasons of morale. It will also permit a ccnsiderable
dzgree of logistic simplification, particulerly with regard

. L
s~ Tralaciivna 'RY ¢



to the shipment of .certain construction materials for the
contractor. Alrlift requirements in the weeks after

1 January 1954 are extremely heavy and it is not obvious
that MATS can satisfy these recquirements, The proposed
schedule will ease this problem,

4, Design, fabrication, assembly, and local test of buth
the proposed LASL and Livermore devices can probably meet
the above schedule unless presently unforeseen delays are
encountered., Similarly, the dilagnostic experimentation
will probably be ready by these dates, Earlier dates
would be extremely problematical in terms of actual accom-

plishment.

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

We have attached to this letter as appendices (1) a table
of the general character and requirements of the proposed LASL
devices, as well as some additional general information on other
weapon systems which may be of interest for comparison; and (2)
a somewhat revised production schedule for the emergenesrrgapablility
period based upon the inclusion of the : R Aafb2- ¥
only in the CASTLE test program., Although the acti material
requirements for these tests are fairly precise, it may be well
to poustpone the specific request to higher asuthority for permis-
sion to expand these materisls until the exact amounts have been

determined,

Very truliy yours,
/3/

N.E. Bradbury
Director
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APPENDIX I

Warhead Warhead Warhead Anticipated
Pu T 310 Weight  Diesmcter Length Yield Range .
(Kg) (=) (Kg) Li(Ke) at -~% (1ibs.) (Inches) (Inches) (MT) Comnment
e atb = 5t 3 i+ —_— —— e e
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APPENDIX (2)

A“& '
Omitting the rom the CASTLE series suggests a revi-
sion in the production schedules for the emergency capability

program. In considering this change, it shoul-,
that the major mechanical parts for the E
" essentially identical and thus an g
duced into the program after CASTLE with

be rememb
¢ e oF are

s could e intro-
omparative ease,

ered

/

The proposed production plan 1s based upon the following

assumptions:

BELETED

%, Delivery of units (E.C., practice, flight and drop)
to begin in January 1954,

5., Delivery of the first set of fleld assembly equip-
in January 1954, not later than delivery

ment for assembly teams
of the first E.C. unit.

Table I shows the
and develorment work as

ered in that month.

monthly rate of deliveries to stockpile
well as the cumulative numbers in stock-
plle. The numbers of units opposite each month are those dellv-

Denart

ok ety

~tin0

wwniofEnagT
Historion’s Qffice -
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TABLE I

Cumulative

Emergency

Total
Per Mo.

“ JAN,
FEB,
MAR,
APR,
MAY
JUNE
JULY
| _AUG,
SEPT,
*Includes 2 practice units.
Such & table would be followed during this period if the
results of CASTLE indicate satisfactory behavior of both the
L : glves an a priorl preparedness
as well as capabilities for

both a cheap éﬁﬁ an expensive (in terms of scarce materials)
system.  PreBumably, if successful and if wanted in larger num-

fabricatfég facilities involved would permit. f\gi

There remains the possibility that the shogs
unsatisfactory behavior and that it 1s not desired to put 1Li
into this ermsrgency capablility system, On this basis, 1t could
be recommended that the 95% 116 produced up to that time be
stockpiled for future use 1nﬂor similar systems, and that _
the ADP plant immediately revert he"iproduction of*
which could be used for enriched +whose behavior 1s cer
to be satisfactory if is s&tisfactory, and which in any
case will gilve hiﬁher&y@elds than similar systems of no enrich-
ment, Table II shows the production schedule which would result
if CLSTLE should sugcgest by 1 May 1954 the advisabild
Al-

making
ternatively, more could be recommended for rreoduction
and 957 L1 continue in production and stockpiled for use in

systems such as the ?ga

L ek U
bwhh‘- g

t
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TABLE IX

Emérgency Cumulative

MAY

JUNE
JULY
AUG,
SEPT,

It may finally be noted that if case 4iffioulbles interfere
with successful gﬁgrmance of both the fand the
then the# uld certainly not hav®“worked and we
wou )

"have to facew fact that there would be no emergency
capabllity in this field because of the 50,000 1b. weight 1limi-
tation.

1izht and.Drop  Capability . Total __ Emerg, Capab,
[T ol EELE) — oARleffi- (5T
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ENCLOSURE "¢"

UCRL;LIVERMORE'LABORATORIES

September 21, 1953

General Xenneth E, Flelds, Director
Division of Military Application

U, S. Atomic Energy Commission
Washington, D. C.

Dear Genieral Flelds:

The University of California Radiation Laboratory proposes

to explode two thermonuclear devices at Operation Castle Pa

Proving Ground, Spring, 1954. One of these,

hoped to be the prototype of a class of weapons
range of ylelds, weights,.
is similar to
thermonculear fue

1

unattainable from

7 , Lbis & ned to give information which is
in order to design weaponiz’éi versions Ofﬂ’

alone, but which

avmg
d diameters, The other, the

M)

except for the composition of.the ™™

essential

especially if this is to be done over as wide "2 range of parametec-s

as we plan,

I. Design

rELETed
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IV, Material Requirements Summarx_(Expended Material Only)

[ELETED

Sincerely yours,

HERTIRT F, YORK

- -

- - 24 - Enclosure "C"
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