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Note by the Secretary

1. The atitached report by the Director of Military i
Application 1s circulated for consideration by the Commission i
at an early date, * (S

2. The CASTLE preogram will be discussed at the AEC-MLC
conference scheduled for 2:00 p,m,, Thursday, October 1, 1953,
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rf ty the Director of Military Application

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
weapons currentiy being engireered for production and delivery.
Trhe Jong-term goal is to test new designs which should lead to
thermonuclear weapcns that are smaller, lighter, more deliver-

eble, and perhaps of higher yield in the future. The tests of the

of the emergency capabllity program. The test of the

should point the way to the next generation

of thermonuclear weapons. The earliest feasible date for the

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

recommended is believed to be the maximum practicable program.
Tt




RECOMMENDATION

3. That the Atomic Enefgy Commission:

e of the CASTLE pro

a., Approve
tests of the

the sSco

contingent on

b. Approve the scheduling of the rst CASTIE test for
March 1, 1954, the seguence, 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 Alamos
and UCRL-Livermore Laboratorles.

g _4¢’E:_Eggg that copies of this staff paper will be for-
’lJZ wardsed with a mamcrandum such as that in Enclosure "D* to _—
he "hairman of the Milisary Liaiscn Ccmmittee, reguescing
eccncurrence by the Depertment cf Pefense in the scope and
tining of the CASTIA program. . .
qg' - N ’ LB L (72/7'fv "{"’) g 5’{;-" /J’?}/;L’}? {é S P S e
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 "aA"

Background, discussion, and conclusions

ENCLOSURE "R’

Lester of September 22, 1653, from Les

ENCLOSURE "¢"

Letter of Sepbemuer 21, 1553, from UCRL-
Livermore

ENCI,OSURE D"

Draft Memorandum to the Cheirman, M¥LC
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. ENCLOSURE "A"

BACKCGROUND, thCUSSION, AND CONCLUSIONS

BACKXGROUND -

1, ITn a letter of June 23, 1952, the AEC requested MLC
agreement to proposals'for an urgent progfam to (1) fabricate
the first deliverable version of a thermonuclear weapon, the

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

aﬁﬁfimergency capability" for use of this device shortly after
jts first test if this turned out to be successful (AEC 493/5} .
The MLC adviséd 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 rédiation—implosion devices might

be included in the test operation,

2, The successful MIKE shot inﬂ%@sration IVY on November 1,

the

with

which would wutilize normal iithiuvm, Finaily, the possibility of

3, In order to explore Kl

geney capability and thereby improve the odds of achieving at
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fleast one successful weapon, the Los Alamos Scientific Laboratory

proposed on November 28, 1952 (AEC 597/2) that CASTLE be expan-
s ; In

ded to include the
crder to accomplish this program, Lc Alamos recommended thot
CASTLE be held in the Spring of 1954, UCRL-Livermore proposec
on November 24, 1952 (AEC 597/2) that two thermonuclear devices,
be tested in CASTLE to investi-

the

s

gate the poten and

stzted that these devices probablv could not be ready for test
uwntil late Winter or early Sp”l g of 1054, By letter of

January 2, 1953 (AEC 597/7) the Commission proposed to the-MLC
that CASTLE-bé’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

weapon designs at Los Alamos in 1953, consicderatiocn was gilven boeth

mtaining normal lithium and to a; ®eontaining

Jitnmivm partially enciched in lithium-6. The latter would have
& tetter chance of success and would give a higher yield, but
would be depsndent on lithium-6 procduction, Meanwhile, in the
vring and Summer of 1953, the Air Force indicated the impor-
tance of reducing the weight of thermonuclear weapons for de-

livery by the B-17. 2 mediuvm bember being produced in large numbers,

and for delivery by the Hustler, a new mediﬁm bomber under dev
ment, Los Alzmos responded by proposing that the enriche”~
be scaled down to about a 3/4 scale version called the

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

UL

has been under design for only a few months, engineer-
ing for production and delivery 1s not far advanced as in

vhich are the

the case of the

-emergency czp=billity weapons,
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5. The program for thermonuclear development, testing, gnd
emergency capabilityAhave been going forwa;d with great emphasis
and speed. The importance of these programs is increased by the
fact that the Soviet Union ccnducted an atomic test on _ B

Auzgust 12, 195 that involved both fissicn and thermonuclear

reaction.

DISCUSSTON

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

A 1<mos among representatives cf the Atcmic Energy Commission,
Los Alawos, UCRL-Livermore, Cak Riage, arc Joint Task rForce.
Seven, proposals for the CASTLE tests were formally submitted

by Los Alamos and UCRL-Livermore and are attached as Enclosures
s LY

"p% and "c", These proposals recommend testing the

7. The purpose of the ® tests is to

prave in emergency papability weapons., The third emergency
epability weapon, the as mov includ=d in the Los Alamos

proposals because of considerable doubt as to its nuclear pér~

rormznce and because of the previous assumption that Los Alamos

wouid Te ~ited o four shots in the CASTLE Opelration, Howevar,

! were successful it would have tne advantage of

being a dry weapon independent of lithium-6 production:

be a _kmdge agalinst failure or Iimited availability of the

and it would also be a hedge against legistic and dellvery

problems that may ﬁgiue from the o

Because the opfers the greatest assurance of good nuclear

performance, it must be heavily depended on in the early emergency
program. However, better decisions regarding the relative mérits

and future production can be rade after

CASTLE on the basis of actual results and experlence galinesd from




testing each type. This 1s particularly Important since the
present situation indicates a large military reguirement for

emergency capability weapons soon after CASTLE,

strumented one in CASTEE detailled information should be avail-

able on itsg, performance. Because of the potential advantages

appears advisable to include a test of e din CASTLE, contin-

g, The tests which are intended primarily to provide i1n-
fermation for the future developmgnt of thermecnuslear weapons

The goal is %o
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obtain data which will enablie the n2xt gensra
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nuclear weapons to be of smaller size, 11 ighter waight, higher

or greater yield, Results ct

to be redesigned their weight reduced

with a smalier reduction in weieght

The tests of the’
are aimed at the development of weazpons having
vields of a megaton or more for weights and sizes in the range

of present fissicn weapons, Detailed discussions are contained

in Encloszures "B" and "C". .
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10. In regard to the timing of the CASTIE Operation, Los
Aiamcs proposes in Enclosure "B" that March 1, 1954, be set as .
the target cate for the first test. This is based on the rate
of supply éf 1ithium-6, the time required for fabricatlon,
shipment, and assembly of weapon componenrnts, and the schedules
-for construction of test sites and installation of eguipment at
Bikini and Eniwetok, Although there 1s no one phase of the
preparations which prohibits the start of CASTLE a little ear-
lier, every phase is so tignt that March 1 seems the best tar-
get cate to set for the initial:detcnation. Tertatively estab-
1ishing a less realistic date would lead to ccnfusicn in pian~
ning and conducting the operation and would probably not result

in an earlier successful completicn 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

capability s to be achleved,

Tre plan is tc initiate emer-
gency capability with ané these are thes thermonuclear
weapons that can be stockpiled with greatest éssurance of their
ruclear performance prior to the CASTLE tests. In accordance

with the directives of the Commission on September 232, 1953,

every effort will bz mace To hava  evailable for emer-

gency capability in Jenuary 155k,

12, Consideration wasg given to limiting the CASTLE program
to a maximum of four shots and deferring the remaining tests to
a later operation. 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 involve greater expense inherent
in two seﬁarate operations, As to the relative difficulty of

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

be feasible, at reasonable cost in time, dollarg

the barge technique ﬁsed for_the

proves favorable_enough to extension to an “dditional barge shot
at essentially the séme siﬁé; Radiétibﬁ hazard- of these N
wover=water shots appears sufficiently low to permit firing at

the close time intervals anticipated. mhe instrumentation
mounted on the islands could, if not damaged,’service three

shots probably as well as two,

13, The CASTLE program recommended in this paper is be-
lieved to bemﬁhgvméximum practicable program, t covers all
available possibilities for providing an emergency capability

and should furnish an excellent basils for the future develop-

ment of thermonuclear weapons,

CONCLUSIONS

14, A seven shot CASTLE program provides the greatest as-

surance of achieving an "emergency capability" by minimizing o

the possible consequences of unanticipated problems with
and assures earliest dgvelopment of better weapons to exploit

LEC'!'s programmed capacity to produce 1ithium-6,

15, Any alternative plan such as postponing a portion of
the shots until the Fall of 1954 would be wasteful, cestly, and
harmful to either the immediate "emsrgency capability"” program

or future progress in the field of thermonuclear weaDonS.

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.




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- six as proposed by the

Laboratories in Enclosures "B" and "C",

Enclosure "A"




ENCLOSURE "B"

UNIVERSITY OF CALIFORNIA
Los Alamos Scientific Laboratory
P,0, Rox 1663
Los Alamos, New Mezico

22 September 1953

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

Dear General Fields:

As you are aware, extended discussions regarding the CASTIE
operation took place at the Los Alamos Scientific Laboratory on
17 and 18 September between representatives of Holmes and KNarver,
e Eniwetok Field Office, the Santa Fe Operations Office, the
3an Francisco Operations Cffice, the Radiation Laboratory (Liver-
more), the Oak Ridge Operations Office, Carbide and Carbon Chemi-
cals Company (ADP Plant), Joint Task Force 7, the Los Alamos
Scientific Laboratory, and your office, AS the result of these
diecussions, conclusions were reached recarding the proposed con-
tent and schedule of the CASTLE prozram wnich it is the purpose
of this letter to report.

mhe L3I vroposes Lo test at CASTIE four thermonuclear
sy atems of which certain deta®ls are given in Appendix I. These
systems are as folliows:

A,

5. CELETED
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Itéwill be noted that the LASL program as presented here

differs slightly from earlier tications which have generai-

DICZ
1y anticipated the test of af : unenriched LiD, ftThermoni-
?ﬂ 5

clear system. A number of de epments have led us to the conc
clusion that, within a framework of four experiments, the
experimes€§provides more important and useful informaticn tha
the erperiment. Our reasons for this opinion are summarized
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The Radiation Laboratory (Livermore) propcses to
CASTLE the two raddation implosion devices, namely the
and the] £ § which they have described elsewhere.
tctal CASTLEY: Tam 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 LiY, the design and rabrication status of the test

shots, and the loglstic problems of the Taslk Force, as follows:

Marelr 1, 1954

March 11
March 22
<)
March 29 - §£§§§'
&
April 7
April 14

Pre-eminent among the factors which have led to thke adop-
tion of this schedule are the follcwlng:

1. T™.e construction pregram at Eniyetok would require
joint occuparcy of test strucsures by the contractor and
by scientific perscanel for at leas®t two weeks hefcre
shot date if an earlier schedule were to be atvempted.
Such Joint occupaney {e.g. wiring going in by the contrac-
tor at the same time electronic ecuiopment is being tested
by scientific personnel) is telieved to be completely im-
practical. From a security point of view, it is most un-
desirable %o have construction workmen present during wea-
pon assembly and placenment operatiocne., The proposed sche-
dule eliminates (or minimizes) such Joint occupancy.

supply of L16 for “he ro-oosed experiments shoula

2, The PR
e compliste cacveerCing To Lrzzent predictions) fer the pro-
posed schedulie at least 50 days in advance of actual shot

=te, Avpproximalely 40 cavs is rsgaried as Tinimal time
for =hipment, fabrication, local essembly an test, over-
seas shipment by air, and assembiy and test overseas. The
proposed schedule allows 2 sligh% degree of freelom in this
TespectTs

3. The proposed schedule will permit the Task Force to
send the major portion of its perccnnel overseas immediate-
1y after Christmas ratner than sometime before., This is a
matter of some concern to the Task Force Commznder for ob-
vicus reasons of morale. it will also permit a considerable
dzgree of logistic simplification, particulerly with regard

- 13 = Enclosure
o {".
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to the shipment of certain construction materials for the
contractor. Airlift requirements in the weeks after

1 January 195% are extremely heavy and it is not obvious
that MATS can satisfy these requirements, The proposed
schedule will ease this problem.

4, Design, fabrication, assembly, and 1ocal test of bouib
the proposed LASL and Livermore devices can probably meet
the above schedule unless presently unforeseen delays are
encountered, Similarly, the diagnostic 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 logis-
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 1f no unforeseen diffi-
culties are encountered. .

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 emergen apablility
period based upon the inclusion of the
only in the CASTLE test program., Although the active material
requirements for these tests are fairly precise, 1t may be well
to pustpone the specilfic request to higher authority for permis-
sion to expand these materials until the exact amounts have been
determined. ) -

Very truly yours,
/s/

N,E. Bradbury
Direcrolr
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APPENDIX (2)

' ¥rom the CASTLE serles suggests a revi-

LB edules for the emergency capabllity
bered

Omitting the

sion in the product
program., In considering this change, it shou

that the major mechanical parts for the

-~ essentially identical and thus an
duced into the program after CASTLE with

are
& 8 could be intro- _
omparative ease.

The proposed pr
assumptlionss

U —

oductioﬁ plan is based upon the following

BFLETED

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

of the first set of field assembly equip-

5. Delivery
1954, not later than delivery

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

mable I shows the monthly rate of deliveries to stockpile

and development work as wel
pile, The numbers of units oppos

ered in that monthe.

1 as the cumulative numbers in stock-
ite each month are those deliv-




TABLE T
Emergency Cuﬁulative
Total Fme abg- .

Per Mo.

" JAN,

FEB,
MAR.,
APR,
MAY
JUNE
: JULY
~ ave.
SEPT,

*Tncludes 2 practice units,.

Such & %table would be followed during this period if the
results of CASTLE indicatle a_satisfactory behavior of both the
gives an a priori preparedness

o . & as well eas cepabilities for
both a cheap &hd an expensive (in terms of scarce materials)
system. mably, if successful and if wanted 1n larger num-
bers, T could be made 1n whatever greater numbers the
fabrication facilities involved would permif.

There remains the possibility that the ﬁshogs
unsatisfactory behavior and that i1t is not desired to put Ii
into this emsrgency capability system, On this basis, it could
be recommended that the 95% L 6 produced up to that time be
stockplled for future use 1in . : similar systems

the ADP plant immediately re Tiproduction of @
which could be used for enr ched SR ose behavior !
to be satisfactory 1 1s s#tisfactory, and which in &any
case will give highen 4eids than similar systems of no enrich-
ment. Taple II shows the production schedule which would result
1f CASTILE sh suggest by 1 HMay 19 4 the advisability of
making . . S e ] : e s
ternatively, moTc KGEH
znd 95% Li° continued
systems such as the

» , i . 9 n1-
[aaly could be recormmended for preduction
in production and stockpiled for use in

Y
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TABLE II
, Emérgency Cumulative
14ght _and Drop . Capability Total Emerg. Capab,
R REELE i ins TSR
: ru&&mirw : E!Eﬁc ‘ S%Lﬁﬂb T AT R

MAY

JUNE

JULY

AUG.

SE°T,

1t may finally be noted that if case 4iffloc
' rPormance of both the B

tation,

e ot that there would be no

emergency
capability in this field because of the 50,000 1b. weight 1imi-

8 interfere
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ENCLOSURE "c"

UCRL-LIVERMORE LABORATORIES

September 21, 1953

General Kenneth E. Flelds, 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 Operation Castle
Proving Ground, Spring, 1954, One of these, gl e
hoped to be the probotype of a class of weapons
range of ylelds, weight: d dlameters, The other, :
is similar to Y cxcept for the composition ofit
thermonculear ned to give information which is
unattainable from i essential
in order to design weapondzed versions of o R
especlally if this is to be done over as wide "A range of parameters
as wWe plan,

I. Design

pELEtEd

vepariment of Energy
Higiorian’s Office
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IV. Material Reguirements Summary (Expended Material only)

o

Sincerely yours,

{
1
1
| S

HECRTERT F. YORK

-

Fnelosure 'C"
.t of Energy,

annTw - .
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