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MEMORANDUM FOR INFORMATION

W"J}Qiiﬁsw‘PROGRAM“EiRINGiSEQUENGEi‘7

1

‘Attaehed'is a letter fram the Director of the Los Alamoif{f” :

:r:éLaboraﬁory on the subject ef*test program,weapon types and fir- ;g!yf

”;ins seQuence.= It is circulated for the infsrmation of . the Com~»'~W°V‘

'éfmissioners.f‘

iv;;fégz. CQpies of this letter and proposal will be furniahed

;3the General Advisory Committee and the Military Liaiscn Commitnxﬁv
1}tee for their information.

3 A meeting will be held on December 29 and 30 1n Chicago

ifﬁbetween the General Advisory Committeé, repreSentatives of the

'ELos Alamcs Laboratory, memhers df the Cammissien staff and a
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UNIVERSITY.OF CALIFORNTA g‘"
Los Alamos Scilentific Labor.'ory
(Contract W-7405-Eng-36)7% ¥}

P. 0. Box 1663 34 Ve / e
Lt .: -H‘ s
Los Alamos, New Mexicp . | ( .
In reply ' _ ,
' I'Efer toQ LAB"DIR ]‘LO . ) Decem’ber 5, 19)_"7

Mr. Carroll L. Wilson

General Manager, AEC

1901 Constitutlon Ave.
. Washington, D. C.

Via: Manager, Santa Fe Directed Qpefatidns
- Subject: Pacific Proving Ground Program
Dear Mr. Wilson'

Attached herewith 1is the proposal of the Los Alamos Labora-
tory for the order and character of weapons to be tested in the
forthcoming Pacific Proving Ground Program, While it is not
possible at this time to present the detailed and final specifi-
cations for certain.of the types proposed, nevertheless the :
general nature of their proposed nuclear characteristics can be
given, - :

model
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The various alternative programs presented in the event
of "success" or "failure'" have been considered by the Labora-
tory from the point of view of endeavoring to maximize the posi-
tion of the country both in bomb fundamental physics, and in
present (or near future) stockpile position. We have placed
. more emphasis upon understanding the behavior of nuclear explo-
sions, and less emphasls upon certain practical details such -
as the minimum usable initiator strength., The latter point is
covered, however, in the event that no "failures"occur by the
- proposal to include in the final shot two factors of interest:

.1. A U-235 weapon with a smaller amount of active
material which will- give us very useful design 1nforma-,
tion, and .

2. An initiator of the present minimum acceptable
. strength.

We are led to this position by the fact that no atomic weapon
has yet been detonated with other than the strongest available
Initiator, and by the bellef that our present lower limit, in
which we have full confidence, should, nevertheless, have a
practical test. : ‘

, We shall plan upon this program for the Sandstone Opera-~
- tion unless specific instructions are received to the contrary.
Such instructions, in view of the time scale involved, can
probably only 1nvolve changes 1n firing order of weapons now
designed, or nearing final design, and for proper planning, must
be received before. January 15, 19&8 It is quite impossible
to incorporate any majJor design change in this test even if
~such instructions were recelved immedlately. -

Yours truly,

/s/ N. E. Bradbury

Director
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_TEST PROGRAM FIRING SEQUENCE

. December 5, 1947

I.-General ansiderations

Any test pian must achieve to phe maximum degree possi-
ble the objéctives,of the test. These are two fold: f

(a) to improve the short range ﬁilitary position of
the nation throughAtesting models which may rapidly
becoﬁe stockpile items, and »

(b) ﬁo‘impro%e the longer range military ﬁositioﬁ by
obtaining such information from fhe behavior of
particular models that better and more efficient
weapons may be designed. |

Wherever possible both.objectives should be attained t5 the fu11~
est extent, but in a clear case of conflict it is assumed that
(a) takes precedence over (b). |

_ It may be recalled (a) that the signiflcant .past develop-
ment of atomic weapons was the FM method of assembly,‘and (b)
that'the.phenomena involved 'in this weapon are so complex that
it was éénéidered necesgsary to test this modél, whereas the gun

weapon was used without test, The success of Trinity and sub-

- ‘sequent detonatiqns therefore clearly indicated thaﬁ the direc-

tion of weapon improvement would be along the line of the FM
model. However, the test of one model is obviously insufficient

basis for a program of weapon development, especially since the

CLASSIFICATION
~BR CHANGED .70 )

phenomena occufing'in éhat particular model are not completely
‘understood. One can neither be confident of improved designs
of ﬁeapons employing the same material (Pu) as the Trinity bomb,
nor of FM models employing other material (U—é35);,without ad-

ditional tests. .
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‘As the result of the work of the Los Alamos Laboratory
and from considerations of production and stockpile, information
cn the feliowing items is of utmost importance to the develop—

ment of atomic weapons.
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. With only one model of each type, whlch would therefore
rigorously glve only .one point on a behav1or curve, six shots
would be requireﬁ (including one repeat for an initiator test),
ueleSstome combinations of the six items are posgsible. éertain
combinations are possible,lat sacrifice of-definiteness;,but iﬁ

| will be shown by the detailed considerations of the specific
'plan that*tbe minimum number of shots 1s three, each one of
which has to be "good" in e'sense to be defined. When it is’™

- realized that atomic weaponsvare subject te~fluctuations in be-
havior beyond human control, even a ehreenshot program appears
thin. A test plan involving a small number of shots hes to
ignore such staﬁiSt;?al conSiderations and rely on a degree of
compensatién provided cy the fact that an unfavorable fluctua—‘v
tion, resulting in low yield, can still yield behavior informa-
t;on, especially from other measured'Quantities such as_alpha,
the fate of fise of the reaction rate.‘ In fact, this is genera»—

© 1y true regardless of the cause:cfalow yield and emphasizes that
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the test program 1s a series of experiments on weapon types
‘rather than simply a confirmation or disproof of behavior pre-

dicted from the performance of the first FM type.

fo

Finally, considerations of production indicate that it

would be very deslrable, 1if possible, to investigate the effect
of é;decréase_in the permissible lower limit of initiator stren-
gthe It is agreed; hoﬁever, that fissiohable material 1is more
valuable ‘than initiafor material; therefore, tests relative

to .utilization of the‘fogmer take §recedeﬁce.

II. Specific Plan

These considerations, amplified in detail below and
restricted by the 3-shot 1imitation,'lead to the plan of Figufe »
1. The 1ast line, "Stockpile Position", gives.ah approximate
pictufe of the types of weapons on which information suitable
for a decision~as to Stockpile types would exist as the result
of any combination of«”gooa” orn"bad” criteris of the diagram.
Such a picturé is_approximate at this time,because all of the.
: measurementé will not be available'forvéonsideration until
after thetest. A firing sequence plankfor field.operation
cannot be based on so detailed evaluation of all results on
one shot before the next, as can.a subseguent evaluaﬁion of
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factors affecting a stockpile progran.

In order to establish a reasonable method of determin-

ing the sequence to follow 1n the field, a relatively simple

eriterion of "good™ "bad" has been agreed upon:

or

"In reaching a conclusion for the "goodness" of a parti-

cular shot, the Scientific Director shall weigh the results

of each measurement accordlng to his Judgment of the accuracy

and thus obtain a weighted average of available resulggi;

ITIT. Detailed Considerations

'Certain‘general remarks can be made in regard to the

plan of Figure 1,
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In order to follow pérticular pathé'of Figure 1, the -
four possible sequences are listed as A, B, C, D. For example,
A sequence moves to the>1eft at the branch-point following each

shot, indicated as Shot #1 good; Shot #2A good; Shot #3A.

B
o
n

g~
e
7o,
sy

-
,
7 %

B4

. M Tt o S Vo RGN
: LTS T TSy

SN bttt
E\)“.Lﬁ.j;{\x\w/ .j_f._ N L




S

¥ S o YO vy OO 4 3 |
1k

kol
L o R v




{
3
14

it s

o A
o
i §

=

i

53
RN

)

f

atd

-
§
i
i

?:\»..




e e e SR PSR gy S

[ S . U S 5 SR SOV 1 1
J 3 S S

[N DR ST v




xl T{E 3 ‘ Pt tgr <] §

Rl
i

-

€3]

€]

s

ey

]

Bt I S

CTE’_\

lix‘_a_‘ ‘

N et

-
SR, TR

AT "‘Kifo




oo O NP . WO 0 SUER LN 1
A

[=)

A

E3/R VAR § 4




contrary.
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IV.‘Conclusion’

The‘pian of Figure 1 representé the best‘compromise in
view of the need to determine value of possible stockpile models,
design information for future developmenﬁs, and effect of ini;
tiator from' only three detonations. The plan has the additional
very definite advéntage that no shot is determined by fhe out-
come of the shot immediately preéeding it. This allows time
for the analysis of substantial amounts of data and considered:
Judgment in determining the model to be used fof{the third shot.

No reconsideration of this plan should be permitted
after it is adopted as an operational procedure and the Test

Organization has started procurement and plans on this basis.
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