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(Secretary's Notes The Commitiee met at tﬂe Sandia i,abofatory in
Albuquerque on July 12, and at Los Alamos on ﬁhe three succeeding
days. Except for an executive session of the Committee on:the night
of July 14, the first three days .were devoted to program briefings ;
by the Sandia, Los Alamos, and Livermore iaboratories. These
briefings were also attended by members of the Mili';.ary Liaison
éoumiftee » the Coordina;ting Committee on Atomlc Energy a.n'd it?
Technical Advisory Panel., A list of the expected attendance at

the briefings, furnished at Sandia, is attached as Appendix C.

Dr., Wigner was unable to attend this Meeting.)
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FIRST SESSION
(July 12, 1954)

. L
The Committes met (at the Sandia Laboratory) at 8:10 a.m. ALl

Sandia®  members eicept Dr, Wig;xer wete bfesent. The Secretary and Mr, Tomei
Briefings ‘ ]
were present: In addition, other groups as noted in Appendix C, and -
melnbers of the Sandia. staff attended,
_ The session was opened by Mr, James W, McRae, who welcomed the
Sandia visﬁ.ors and remarked briefly on the Sandia L&boratory and its status,
Laboratory
He mentioned that the past year had been marked by the consolidation
of the staff into groups and that the staff size had levelled off at
5300-5400 people. About 45% of the laboratory's effort is devoted to
production activities, 55% to research and develoixnent. Hs classified
the latter as follows: JsP.ecifio weapons development and design, 53%;
field testing, 18%; quality assurance, 13%; research, 11%; and informa-
tion services, 5%, The first two presentaf.ions were to be cn weapons
A development and design. |
Mr. L. A.- Hopkins discussed missile appliciations'. He emphasized
}’.issi?.e at the start the severity of the logistics problems involved in the
égﬁi;ca- use of missile-borne atomic warheads, and said it was time to reconsider
the stockpiling of complete warheads, Mr. Hopkins showed slides pictur-
'._:_e ible 1ing various missiles, and discussed each in turn, After commenting
;‘n?wi%; on the Honest John rocket (Army) and the Navy depth bomb, he menticned
“esiles : :

e T ———

the following as pessible carriers for thermonuclear weapons: Rascel;
Regulus-2 (500 mile range); Snark (one mile accuracy at 5000 miles);

Redstone; Navaho II; and Atlas. He said it was urgent to decide whetihrer

LOE ARCHIVES C
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Rocket
Systiems
Studies

Lspects
of 4nti-
Aircraft
Warheads

f m—— e -

-mentionings

nurbers needed, ..

- -

large size atomic (XW-13) or class C thermonuclear weapons were to be

* carried by the Snark and Redstone n;issiles.

Mr, AHopkins turned next to the subject of alr defense weapons,

the Navy Talos; eventually to carry an optimized ua
warheady the Army Nike-B, to carry a 30n warhead' the Alr Force F99
Bomarc, and, in the conceptual stage, air-to—a.ir rookets. The Talos
and Nike-B are to be operational by early '57.

'I’he new air-to-air rocket program was considered in some detail,
The tightest kind of sysoem; study on this application 1s necessary.
The results of analyses relating time of flight, yleld, and aircraft

kKi11 and safety were presented.

pELETED

~ A'special systems study group, involving

———

Sandia, Los Alamos, and the Special Veapons Command, has been set up

to consider the interrelated problems of the aircraft, rocket, warhead,

fuze, and fire-control, and to optimize this weapon system, It will

have a vefy tight program for the next two years.
Some other general aspects of air defense warheads were next.
Z-unit important, in-flight-

discussed: (a) safety (requirement high,

insertion and 1n-flight—retraction problems); (b) high altitude effecis
(on high voltage sources); (c¢) readiness (corrosion problems); large

These considerotiona all point to the desirability of
a "canned warhead",

externally were prasented,




Two-
Stage
Weapons

TX-15

_ Cozzact
Fuze

Diffi-
culties

The last subject discussed by Mr. Henderson was the thermonuclear
weapon program, The TX-l4, TX-16, and TX-17 constitute our emergency
thermonuclear capability, TX-14 and TX-16 are to be repirad. There is
a prog;am to develop a parachute for the TX-17 for a sﬁaller time of ;
fall than the present _m Automatic nticlear insertion is .
being worked on. Contact fuzing, desired for surface burst applications
is being worked on, but presents difficult problems. It will not be
available for at 1east two yearss , N

The TX-15 is the weapon considered to fill the class-c ™
requirement. Sandia has assumed responsibility for the detailed

internal engineering of this weapon, and has thus becoms, for the

"first time, involved in nuclear design, The particular program 1s

subject to control by Los Alamos, The first delivery to the stockpile
is scheduled for April 30, 1955. The bomb is engineered for storage
as a completely assembled unit, except for the tail fins, It'is
equipped with barometric and proxdmity fuzes; some consider contact
fuzing a "must". |

The 17,400 1b TX-21 is in its infancy. Mr, Henderson said that
a lightened version might eventually take the place of the TX-1l5 in
filling the class C requirement. The TX-21 appears to be compatible
with the B-58 aircraft (Hustler).

An effort will be made to standardize the fuzing in the differert
therconuclear weapons.

. There were some questions and discussions by the group, mainly on

fuzing for surface burst applications. There seems to be a divergernce

lilllllilllllllllliil | 1& bSyCXfﬁéﬁﬁa N
L . ' - o0 5;



Fuzing

Retarded
Trajec-

~ tories

After questions and discussion there was a 15-minute break, The

meeting was resumed at 9 L5 a.m. r

The next presentation, on fuzing questions, bomb release methods,
and the thermonuclear weapon program was made by Mr. R, W, Henderson,:
He reviewed the developments in fuzing strategic and‘tactical bombs;

In order to simplify field logistics,barometric fuzing (fuze A) was
substituted for the earlier radar fuzing in strategic weapons, A
contact fuze is also used, Fugze B, developed fbr tactical applications

of the MK-7 bomb has radar air burst, timer, and contact fuses, With
respect to the number of options (burst altitude, sepa‘atlon times,

etc.) which the tactical fuze should present to the pilot operating

'experience and systems studies have indlcated tha£ the present seven

options shculd be reduced, ‘Vhen agreement on details has been reached,
the simplification will be applied ackoss the‘ﬁoafdi.

The problem of retarding trajecﬁofies ih order to giﬁe the plane
time to get away was discussed. An eir brake, Eailed the Rotochute

and working on the autogyro principle, is being tested, On the MK-7

Mr,., Henderson neﬁt discussed various carryi arrangements for
Iying g

the MK-7 bomb (external versus bomb bay for supersonic delivery).

- crn B W O
Voo
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Weapon
Effects

of opinion whether proximity fuzing is satisfactory, The difficulty

}n the two-stage weapons arlses from the facts
~>#B¢~ - .

S Lo R in these weapons and that
T

the bomb bays of t}xe available carriers do not have sufficient space .

about contact fuzing

that JEE o

for fuze assembly external to the case, It was suggested that a
"walking stick" arrangement might be resorted to,

;I'his discus:si;lon concluded the morning meet.fng, and the session
wés adjourned at 11:00 a.m, Between this time and‘ noon the groups
visited a mock-up room in which various warheads and missile mountings
were shown, The exhibits included a full TX-15 zssembly.

SECOND SESSION
(July 12, 1954)

Thia session began at 12:45 p.m. Attendance was the same as at

the first session.

After introductory remarks by Mr. McRaé s the subject of weapon
effects, as they come into systems studies, was discussed by Mr, S. C.
Hight. The Sandia Laboratory’.s primary interest in this subject is in
learning how best to fuze. Tactical and air defense uses are receiving
particular attention at present.

Mr. Hight gave a list of the phenorena of J'n:ter;ast, their
approximate scaling laws in terms of yield, W, and in some cases D,

distance. BHe also listed kill and safe criteria. ‘ 3




T

fireball

' Approximate
Phenomenon Kill Safe Scaling Factors
_crushing overpressure 6 psi _ 1 psi wi/3
" dynamlo pressure 1psi 0.1 psi wi/3
(wind force) . .
thermal 10 cal/ca® 2 cal/cm? W, D?
5000 r (immediate) . 2
?enetrating radiation 700 r (delayed) 25-50 r W, D
induced contamination " _ 0.1 r/day Whed
fallout ‘ n " Wl/B
craters i less than 1.5 AR w/3
crater radii
wi/3

The presentation was aided by a large number of "height of burst
charts" for the various Qeapons effects, Some of the points brought
out were the following: There is a "bﬁnus factor" in the scaled
effects (on a light steel frame structure, for example) of 1 MT versus
those of 1 KT, due to the longer wind_duratiop with the higher yield
explosion, Against aircraft, dynamic pfessure and penetrating radia-
tion effects seem the most important. (For a 2 KT shot against & E-29
at l0,00C ft the 5000 r radiation envelope reaches out farther than
the thermal and wind effects, except in certaiA directions in which
the last have a greater lethal range. At 40,000 ft radiation has a
largsr lethal radius than any other effect.) With respect to surface

contamination, induced activity predominates over fallout for high

altitude bursts,
DOE ARCHIVES
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Produci
Testing

Next, after a few questions, Dr. Walter Mthai; discussed two
subjects, product testing and the external initiator p;ogram.

Dr..MaéNﬁ%r contrasted product teéting in the menufacture of
nuclear weapons with the usual manufacturing siiuation in which items .
are p;oduced tor public use in 1afée quantitieél In the latter case .

large séalé customer use supplies an overall statistical quality test

on the item, a method not applicable to nuclear weapons. The Sandia

Laboratory attempts to invent and develop substitutes for customer
use testing; this effort accounts for about one third of the labora-
tory's totai budget. The tests include laboratory determinations of
ihe reactions of components to environmental conditions (impact,
vibration, acceleration, c¢limatic exposure); wind tunnel experéﬁgpts
on bomb shape; and full scale field tests, In the latter any

1nstrumented (non—nuolear) iiops of tim MK-6 weapogphave béen carried '
/{-} LS X‘ A% '

out, for example —~- als - 43 ‘TX-lh -15. A quality
% Y oot ,ar};‘,‘,

RA

assurance program is ¢ ied out in the fashionvgf 1ndustr1al spot-
check inspections. Finally, each completed stockpile item is sub-
Jected to a continuing surveillance. The surveillance program begins
with a complete non-destructive test when the item arrives in the
stockpile. It is tested subsequently at intervals of not less than
eighteen months, The preseﬁt stockpile items are tested every five
months, on the average. In answer to questions, Dr, MacNair said
that components in'the stockpile occesionally fail to meet specifica-

tions, but there is practically never a bomb that wouldn't work.

DOE ARCHIVE
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The engineering statua of the external initiator was next

Extemal described The neutron source is ‘the D-T reaction, tritium ions

Initistors ¢+ .. .
being generated and acoelerated to a Ti—D target. The unit produces

DELETED

‘Signiﬁcant size reduétione have been ac-

complished and the unit is now compatible with the MK—? bomb, It
may also be compatible with the TX-12, ' ' '

Dr, MacNair said that the present'units have one chance in 170

of not performing properly. This can probably be improved by selec-

tion of components and by potting procedures, The interim solution

-'*-<‘ N -
N

'Vv .Y, ” ¢

The rese'xt extema@.nitlators would require testing every -

90 days. - It is hoped that improvements will allow the tests to be

1
put on a six month basis, The timing condensers require particular
!

attention.

This initiator wouid present simpler testing problems in the

- -—r v -

stockpile than Tom, but more complicated Fer S3330].:

In the question perigg,i:he following points were brought out:
Comparedthe external initiator has the ad-

vantages of (a) ;ptimum timing, (b) simpler nuclear safeing

problems, and (c) applicebility to spscial assemﬁlies, such

as hollow spheres, Tﬁe.reasons for using it are thus entirely

different‘ from the reasons for substituting s 7

longer shelf-life and simler r;.nu_fccture.




A program is coming along on nuclear safeihg of high
y:leld weapons; however the military requirement has not yet
been formulated,

Considerable interest was shown in proximity and contact
fuzes, The proximii.y fuze program. 3s being pushed; it is |
hoped that 400 will be available for experimental pﬁrposes by
the end of the year. The problems of contacjb' fuzing two-stage

weapons are great; one does not know how to do it at présent.

This session was adjourned at 3:10 p.m,

.THIRD SESSiON
(July 13, 1954)

The briefings were resumed at 9105 a.m, in the S conference

Los room at Los Alamos. Those present were: all members of the Cemmittee
1lamos ' SRS R
Erief- except Dr. Wigner; the Secretary and Mr. Tomeij; the other visiting

irgs .
groups (Appendix C); and members of the Los Alamos staff.

Dr. Bradbury opened the meeting by welcoming the visitors and

introducing the LASL presentations.

In the first talk, Dr. Graves reviewved the results of the Castle

cagg%lation of
P

Review tests. He {Tntioned changes made during the tests.
k&3 the

of Castle -
— shot in view of t.he high yields of &
ot N )

i‘lrmg of ax gdified [N R s 1 and the cancellation

] shot.

The fo_._lowmg tabulation g;wes essentially final result.s as to yield

and alpha of the various shots. . < %“-\;@3
b’ >
0%~

A



N

Total Yield Yield -
Predicted (ball of  from fission . Alpha 1

Yield fire) (radiochemical) Shake"

4-8 MT 15 4 0,5 MT

17 11 4 0.5 = &
@ 1-6 | 74+ 0.5 I~ f,*
— | =
g‘ Jea. 11 13,5 4 1.0 4 =

ca; 2(1.7) 1,7 £ 0.3

1-4 _ 0.134 0,03

The predicted yield }i’t;d i’orﬁ was that made on the basis
of the results /ggbthe jshot. The last twomghots listed were

made with a g the others mthm The flssion yields

b
observed we;é in approximately, the expected rat:.o to the totel yields,

except in the case of JJEEEERN
'M‘»_.Vw . .'
The time intervals }fﬁ microseconds between detonation of the

.pr:mary and " "‘i}
‘;‘J‘-"“' ; The figures

in parentheses are those which were predicted before the shots,

Radiochemical fast neutron detectors (by n,2n) placed at various
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Commenting on fall-out measurements, Dr, Graves mentioned diffi-
culties in recovering the buoys and barges (after shot cancellationa
as well as after the actual shots) and said that he 'b_elieved the best
data would come from measurements made on the 6ceen water., (Mixding ..
occurs in a turbulent surface layer of limited depth,) Fallout was .
sufficient to give an integrated dose greater thar; 100 r over an area
of 5000-6000 square miles, The Navy wash-down system preved to be of
great value on the vessels exposed to fallout. Dr, Graves believed ‘
that the integrated fallout from the barge shots 'w.as abeut the same
from the land shots, but spread over a larger area. »

Next, Dr, R, E, Schreiber reviewsd M"the present status of weapons

Present following immediately from the Castle operation", The following table

Status
™ gives the essential information.
Weapons :
Name : ~
(or next’ Weight Yield ,
Type _ _of kin) (Class (pounds) (megatonsl Status
14-0 A- 32,000 Limited production. To
. be retired by Sept.30,!'5L
17-0 A 42,000 ' In production,
2L-0 " In production,
Cr-rent s -
Wompons 17-1 £ A n il Scheduled for stockpile
L._, m en*rg Dec, !54.
] — that time production
24-1 £ A L ~ of 17-0 and 24-0 wil}
: cease, >
15-0 c 7,400 Stockpile entry E
ca, April 155, g
B 21-0 B 18,000 Stockpile entry
> _ \ ca. August !55.
. Ty gust 135 8
i with normal lithium, whlch may have to be used, depending on the

v Oak Ridge production.

~
A3




The dlass entries above refer to guidance de’scri.ptiona established

™ by the military, and have the following meanings, apprmdmately.
Weapon
Classes Class Az weight 50,000 1b or less, minimum y:l.eld

B: 23,000 to be reduced to 15,000, " @ - :

C: 8500 or less, .non @,
D: 3000 to 4000, |
The TX-14 has serious operational disadvantages, in "that the

R

Ry

\ v

. It is very ctmber-

some to assemble , and is quite expensive, Hence, LASL has recommended
it be considered only as an interim device. Its components will be
refabricated,

T 11sted as 17-1, above,. has some major engineering

changes, frozg the Mod-0, which introduce new problems of febrication
from the weaponry standpoint. The matn changes ares )

v

(2)

(3)

(%)
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Dr. Schreiber, in response to a question from Mr. Winns listed the

equivalent oralloy and Lié costs of the various two-stage weapons as

follows,
93.55 oy  37.5% oy Li6D Lib
Tyve ke U235 kg U235 kg enrichment
17-0%*
2L-0
-2 PELE)
24-1
15-0
21-0
#The 17-0 also uses BE{_E__,;_:J 7 l
Each weapon also requires Jcai

DOE ARCHIVES
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At this point there was a 20—minu‘be break, The briefinga were

Forward resumed at 11:00 a.m., at which time Dr, Carson Mark discussed "forward
Lookdng
Pros- looking pxjoepecta in two-stage weapons".

pects. ) A , )
in ™V Dr. Mark began by commenting on the fact that the ylelds of the
Weapons
Castle shots wers substantially higher than predicted, 1n most cases,
This is now understood in terms of nuclear reactiona of lit,hitnn-'i, which
had formerly been assumed to be a much less good fuel than lithium-6 or
1liquid deuterium, o
Li-7 as
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This session was adjourned at 12:15 p.m.

FOURTH SESSION
(July 13, 1954)

The briefings were resumed at 1:30 p.m. Dr. Bradbury introduced

Tactical Dr. Duncan MacDougall, who talked on the developmert of tactical wecoins
Weapons _ )
of small size and yield.

Dr. MacDougall said there were three sizes of warhead on the books

R o)

to give of nominal dizmsters 30", 22", and 15", Exzact

o

specifica’o:ions in the military requirements still seem somewhat open.

STy There seems to be no strong interest in the BOgig'eapon, vhich could
A - e

T
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be rade now with existing techniques. Interest appears to be greatest
in the 15" size for air-to-alr rocket delivery, and in the 22" size for
delivery by a device such as Talos W.

DELETED
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A % 30" weapon can be made now, with conventional msthods. I7
-

there were real interest on the part of the military establishment in =

wezapon of this size-~yleld characteristics considerzble sévings in

™




Nuclear
Ssfeing

C e T Foams W

ifissionablé materia;l. could be aécomplished relative to the smaller
weapons, However the degree of such interest is not at the moment clear,
In a brief question period the following ;Sointa were brought

out:

The next presentation was by Dr. Schreiber on the subject of nuclear
e T

A { i

safeing. He illustrated the problem by referring to a scaled-up ";}'g
It is assumed that any accidental detonation will occur at one point only,
i,e, that the electrical safeing is completely reliable. The basiec

circumstance being worried about is crash on take-off, followed by firs.

' The following were given as possible criteria for nuclear safeing:
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Safeing (1) alpha is never posit.iva;

T Criteria
. (2) alpha does not become positive befobe ‘che systen disassemblea,

i,e, before about forty genera’cions}
(3) the nuclear explosion resulting from a one point detonation

should not exceed that possi'ble with the normal HE load
carried by the aircraft' |

(4) "safety by probaoihty" i.e. that the net estimate of the
compound probability i'or the sequence of events 1ead.’mg to

an accidental nuclear emlosion be acceptably small.

Dr,. Schrelber favored (3), as a workable driterion. ‘It would req <

P S

that the maximum accidental nuclear yiel be less than about m
( v\ .

A calculation has been made for tbe-aesign on the assumptions that
40% of the normal energy goes into the heavy metal the metal system

7 mmm——— ' preserves sphericai symetry, and the tine Of implos:.on is increased

Safe{',y; over normai bir a factor 1 6 (inverse square roo of E). The result of

\‘:’ the caleulatich 1s that a 100 toq bang would result from one point of
S (’(.4
de{'.oqation, hence that the PXJ is not nuclearly safe by this critericn.
\V ;
The assumptions of the czalculation are co*servat:we ) however, and the

e

accidental yield of theéould probably not actually exceed Q!‘

f“

cesible Dr. Schreiber said that 'an experimentzl cne point Getonation test wordd

”: ii;r probably be proposed eventually.

T At this point there wazs a trief coifee break.
Ir?rfve- Next, Dr. MacDougall spﬂg—ge% on ideas for improvements in the 30 K7
f; 1’;ze region. The present - has the following characteristics:

30 KT e

T Region weight 1600 1lbs, yield about 30 KT, equivalent oralloy ?_ﬁ&&\i‘?
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+ Tactical applications of this

weapon would involve large numbers; it is therefore worthwhile to
investigate what could be done to reduce the eqpivalent oralloy cost,
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Possible It 1s not intended to push these developments for a test of Teapot,
Tests y : S -

but a test might be made in about a year and a half,
If "dirty" plutonium (high 240 content) becomes cheap and plentiful

Veapon through production in power reactors, it is of interést to consider how
Usc of L Co T
Dixty it might be used in weapons, Dr. Mark made a few comments on this
Pl:tonium —

subject, L




Dr, Mark mentioned that t.he Greenhouse Item shot @ high Q}

. A
pressure D-T gas) was detona.ted with a steady source, and gave I
Dirty plutonium could obv:lously have been ﬁsed e LT

After a few questlions, Dr. Schreiber gave the next presentation,

Wezpon on the subject of the use of u:i;anium-233‘
Usz of ' B ‘
U-233

“_“3— T.,. .
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Dr, Schreiber emphasized that the figures for the two.sizea were cal-
culated on different bases and hence could not be directly compared

(it 18 not valid to conclude that the

fra

At L:25 p,m, this session was adjourxied.

W

FIFTH SESSION
(July 1, 195L)

The meeting beéan at 9:00.a.m. A1l members of the: Committee except

Dr. Wigner were present. The Sejc'retary and Mr. Tomei were present. The
other groups involved in the briefings were also present.
Dr. Gravea gave the first preaentation, on the subjec.. of the tesy
T:si', '~ programs, After reviewing operational and safety problems, partioularly
TrosTens as affected by weather, he outhned the thi_nldng w'th respect to the -
next tests —- Teapot (Nevada 1 Maroh ’55), Post-Teapot (Newada l

Sep’oember 155), and Redw:mg (Paciflc, 1 March '56), )

4
< "b

LASL will probably shoot in Teapot:(z,y 16", 2 KT; - 221,
. : L G RS
22",‘ external mltlaulon, a case

A4

2 KT,

< o
testy and a bodster test. There will be Li thore proposals, for a
PR Y N

case study and for e

Consideration is also being given to a group of shots propoaed by the
military: a 2 KT high-altitude (40,000 ft) saot for effects studies
bearing on ground-to-air uses; a 15-30 KT tower shot for effects studiss

on drone planes; and a 1 KT underground {65 ft) shot, bearing on

2R V
(""’1:)'
<oy
er

demolition applications., The Federal Civil Defense Agency has two-«
Ak

96‘55"
- . A . . 30




Philoso~
phy of

- Weapon
Design

e . T
eI E T
T R

to large numbers of visitors).

L~~~

-27-

proposals, an effects test on shelters and an "open" shot (meaning open
These will probably be combined with

other tests, Dr. Graves temarked that it was a long list, with only

limited possibilities for making combination shots, He said it was
pi'oposed to group together the shots of different organizations.

There are a number of possibilities for shots in Post-Teapots

'2—stage tests, one point detonation; predetonation, an optimlzed 30 KT

Bl beryllium tamper; Li6D booster,

‘ — XN ’
or a gas booster; “ a 30", 2 KT device. Dr. Graves said that 2

good predetonation oi' beryllium tamper experiment had not been thought
of yet. | ' |
Redwing might include: a class D device, LASL; a class D device,
leermore, a class B weapon proof test, e.g. a 15 ,000 lb shortened
a class C weapon; and a high yield boostej n}./z M’T‘)
Wigwam, a proposed underwater test, 30 KT at 2000 ft depth, was
also meéntioned, The nominal date is 15 May 55, . v
~ There was some discussion‘cn: operational problex%is in tests,
fallout from air drops, the possibility of even lé;_ger, ﬁultimegaton
shots, the importance (pro and con) of doing a good predetonation
experiment.,
At 10:40 a.m. there was a céffee breék; the meeting resumed at
11:00 a.m.

At this time Dr. Bradbury delivered a critique on the philosophr

,(
of weapon design. DOE ARCEH VRS

From 1947 until 1954, Dr. Bradbury said, the country's thinking

has been defined by a two dimsensional array, of cores versus boxmb sizes,

=)
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in which interchangeability of cores in bombs was a ddminant feature,

He expressed concern that this thinking -- "we don't.'k:now what we want
to do but want to be able to do anything" -- is no longer relevant or

' éppropriaipe. _

Since 1954, the two-stage classes A, B, C, and ) :wLich have been °
sgt up cover the s"pectrum of ylelds and of #ehicleé in the thémonutz'lear
f:'leld. In a number .of' cases 't.hey appear to render ;;articular standard
fi;sion bombs cbsolete. The MK-6 and MK-lBI, with weights corresponding
to ¢lass C, are "dead ducksi; s anyone goZng to care about using a
B-47 to deﬁVer kiidtoxis when 3 MT bombs of the same weight are avail-
éble? . Is the MK-5 WOr;t.;i\ ciafrying -~ who prefers it to a class D weapoa?
The A :to b ;SiaSSes appear to cover the strateglic area.

" Dr. B:r‘aébury spoke for abandoning the array ccncept. He suégested,
instead, additionél classes to cover the tactical aLreaf.. ‘

#0lagss E" -~ For fighter bombers, missile wérheé.cfs, ete,

' This might be the size of MK-7, 30", weight 1600 1b and yield

D :
Is this the proper size and yield to fix on for

g
o

the particular purpose? The real point is to fix on a device

with characteristics that people wart, and then to make that

D

e
LT "‘JES

weapon the best we can. ‘ DOE A

"Class F" — 30" (MK-7), 1600 lby
"Class G" — There might be two subclasses, G' and G!! in

the 15-22" range, for air-to-air defense, anti-submarine use,

missile warheads,




"Class H", etc, -~ Gun types, So far all guns are inter-

changeable, which exacts' j)enalties espécially when one goes to
. smaller and smaller cie'signs.
. Dr. Bradbury emphasized that he was not proposing what the detailed
ciaas desériptions bho;ald be, but- was proposing a philosophy, namely t;o
fix on types in which large numbers are néeded, to develop the best
j:oos's:ibie weapon'a; with the best achievable characteristica; of each
’cype 5 without penalizing the design by requiring that the core be
interchangeable with some other,‘ i.e, strategic ,; veapon, The main
tactical classes will require .large nunbers, instant readiness, and
very wide deployment. Under thesé circumstances interchangeability
is not relevant, .

The gain to be achieved from 'abandor-iing the array concept could be

an increase in the number of weapons by a factor of 13-2}, without the

use of boosting. If one accepts the further specialization of boosting,
the factors are probably larger still, If oﬁe clings to the concept

of interchangeability, on the other hand, the further gains that can be

made in the fission field are very limited. '
DOE ARCHIVES
There was an animated discussion following Dr. Bradbury's remarks.
One point in particular was whether the gep between 30 KT and 1 MT was
without interest. Opihions pro and con were expressed, No one preser3:,
however, voiced any dissent of principle with the changes in attitude
proposed by Dr. Bradbury.

This session was adjourned st 12:05 p.m.
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'SIXTH SESSION
(uly 14, 1954)

The final session’ of the briefings was devoted to Livermore mattera.

The m.,eting ‘began at 1:30 p.m. ' .
After brief comnents by Dr. E 0. Lawrence, Dr. Edward Teller

reviewed Livermors's themonuclear program. ; «}3 .

Dr., Teller began by saying thatﬁ (giving 130 KT instead

of the expected 3 MT) had been a very great disappointment The reason

L

A great. deal

for the low yield was

po » ’,_

was to be learned from the test, however, To do 80 was all the more

important because
Nyt
and smaller TN weapons, Xs the

1

experiment, éémeiéf ‘the points were

e Ta gt - RN -

been learned from the

as follows,

|
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There was & coffee break at 2:55 p,m.
At 3:15 p,m, the meeting was resumed, Dr. York spoke about 1iver-
Small more'!s small weapons program, Two lines were being pursueds
VWe:z)ons, : . i )
Liver- B L KRG A “é%gets. Most progress has
more o b s > "
been made on the first,
9 ‘;; 1‘:34
o 0
|
!
Characteristics of soms various s:Tzevsw wére gii'en as follows.
Length, VWeight,
Diezster irches pounds
7”
26 24,0
- :
lO B 36
Lo2n Voo 16 50
5 ' 100
T
A p"’k’%
e ETE_ T me e on E E‘!‘-‘%M”
o n O
12" L2 800




PossLble
Tests

Hyd ride
Program

A test shot program for this development has not yet Jelled The

current thinking is to make one quite conservatlve shot (not a prototyoe)
to be followed by a second shot, - ) - '_ L
In the hydrlde program, Livermore was explormg the poss...bllitlea

of substituting UHB for U metal,

However, the situation was very uncertain, Various fabrica-

i :
tion and handling methods are being investigated.
There were a number of questions and some discussion about the

ideas Dr. York had ‘reported.
This final session of the combined briefings closed at 4:20 p.m,

DOE ARCEIVES
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. SEVENTH SESSION
(July 14, 1954)

The Committee met in executive session at 8 10 p.m. All members

present except Dr. Wigner, The others present were the Secretary

and Mr, Tomei; ' ) . , .

of:

(1)

(2)

Dr,

" The topic of discussion was the aircraﬂ. reactor program, in view

The commexete in the Chairman's Reéort of thé‘:Leti; -Mee‘ting (letter
I. I. Rabi to Lewis L. Strauss, June 3, 1954, ;ltem 2) to the effect
that the Comnibtee vas favorably impressed by the plan to marry tho
ORNL-Pratt and Wh:.tney programs for the "fireball propulsmn
mecham.sm“ » had heard of the GE and NDA proposals, and suggested
a 'st.t;dy.of the program as a whole to avo':ld ﬁnix::eeessaxy auplication
and to ‘sharpen the objectivee; o . '

The request in the pre—meet:mg letter (H D Snw‘bh to I. I. Rabi,
July 9, 1954) for an elaborat:.on of these commente.

Rabi asked whether he had correctly expressed the Gommlttee'

- position in (1) and rece:wed assurances that he had,

Mr. Murphree remarked on some considerations by the Atcmic Energy

Panel of the DOD which had also felt a study would be in order.

Dr. Rabi asked Dr. von Neumann to set forth his understanding cf

current attitudes of the Air Force, in the light of hJ.s recent conversa-

the Air sation with Mr, Zimmerman, head of the Operations Research Section of

Force

SAC.

Dr. von Neumann responded with the following remarks,

4.—§ [
DOE A
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(1) It 48 reslized that the main mission is now anti-eir force, e.g.
destruction of aircraft on the ground, and not industrial destruction

A1l else is secondarf '

(2) There is great interest in large weapons,

“V\_\J&

(3) The weapone which now exist can essentially ﬁ.lfil their needs,

-

The carriers leave much to be desired,

(4) They are very interested in contact i\x.zing,' and unhappy that this
is not receiving more attention, : B '

(5) Ballistic missiles may becaome very important, but they will not
supplant alrcraft. At least. one more heavy piane past the B-52 is

needed Nuclear propulsion is very much desr-ed. 11', i3 considered

more n_mportant than bomb deve10pment. , - _
(6) The dispersion ideal would be about fn.ve planes on an air ﬁeld
Considerable dispersion may be expected in the next. 2-3 years.,
(7) Speed may not be decisive in a heavy p}ane. High altitude may be
more important.

There was a lengthy discussion on the proper e.ttitude for the CGAC
to take with respect to nuclear aircraft develcpment and its organiza-
tional arrangements. Most of the members were prepared to endorse the
great urgency of this development, " ¥r. Murphree s Dr. Rabi, and Dr, wven
Neumznn were particularly inclined to this view. Hr Whitman, on the
other hand, tended to take a more cautious position. He said he vas in
favor of a nuclear powered plane but was not conﬁpced it sh<7uldr\hf._;'mi!:;f:’-?i

poB A&

first priority.




The Comxﬁttee found no reason to revise its conclusions as
expressed in the Minutes and Chairman's Report of 't.he' I;O’oh Meeting,
Tpe present problem appeared to be one of emphasis, and of the best
organizational arrangements for achieving the desired ends., It was
ten’t.atively decided that the Reactor Subcamittee would study the :
situation, and visit Oak Ridge and GE, before the :x%.ext meeting,

The following two parag'ra_phs convey an idsa c;(i:the';’tliiscussion, .
which took place. " R

Dr. Rabi said that he had changed his opinion on the urgency of
this developinent in view of the way the Air Force now understands its

mission, He cited a discussion which Dr, Fisk and he had had with

General Bunker on the need for a long flying alr pié.tfom, one aspect

being its possible use.in very early warn:lng.' Lo*lg ~‘angé rockets may
not come in in time for the air field demolltlon mlssi.ons. ¥r. Whitman
felt that one way missions would be inevitable ) and therefore that
chemically powered planes would serve. Dr. von Neumann sa;d that it
will be seven or eight years before intercontinental missiles furnish
a slight retaliatory cespacity, ten years before they supplant manned
planes. Therefore another generation of manned planes is needed.
Nuclear fuel will be an important supplement to c"xemical.

Dr. Rabi wondered whether the proposed organlzational arrangem—*uts s
involvmg Ozk Ridge, GE, and NDA, really would give the best way to g=t
the best effort behind a high priority program, Would a special

orgenization set up for the purpose be more effective? He.worried thst

- a ecollection of little projects would tend to dissipate effort, and

DR )
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would fail to concentrate enough push on the program. Mr. Whitman
observed that the best Oak Ridge people were not on the alrcraft
reactor program; it seemed to be grudgingly carried because of the
Laboratory’s ‘commitment. He did not feel that the program should take
priority over the homogeneous reactor development at Oak Rldge, Dr, :
Rabl and Mr, Murphree disagreed pointlng ‘out that Oak Rldge’s responsi=-
bility'is relatively much less in the power program than in the air-
craft reactor program -- perhaps a fifth vs a half Mr. Murphree felt
there should be two, or perhapp three, concurrent deve10pments; the
art i1s still too fresh for fhe job'to be left ﬁith a single organization,
The responsibilities assigned to GEvcduld not be taken away at this
stage, but their effort might be pepped up. The Ozk Ridge-Pratt and
Whitney combinatidn is a logical one, However, Oak Ridge is probably
not going to push hard enough; perhaps the responsibilit} should Le
given to Pratt and.Whitney. A third logical combination—would 1nvolve
NDA, w1th responsibility for experlmental work assigned to ons of the
laboratorles. )

Dr. von Neumann left during the zbove discussion, at 9:00 p.m,

After this discussion, Dr. Rabi brought up a matter concerning
the distribution of the Minutes. The General Mansger had asked whether
they might be shown to Commission stsff concerned with certair matters
discussed by the Comnittee. Dr. Pabi had edvised'the General Manager
not to do so, commenting that the Chairman ef the Committee could not
approve such a step without authorization from the full Commrittee.

There was some discussion on this matter., The standing restriction on

43
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distribut:lon of the Minutes and access to them was felt necessary in
order £hat the members should feel free to speak frankly and freely in
their diséussions, and in order that the record might preserve s mch
of the character of these discussions as possible, The Chalrman's
Reports to the Chairman of the Commission, on the other };aﬁd, are the °
property of the AEC; and their distribution is determined by the AEC; |
_The Committee unanimously agreed to continue its stand.mg restrictlons
on distribution of the Minutes and access to them -~ and speciflcany,

in the case in point, that the Commission staff should not have access

to then.,

This session was adjourned at 9:35 p.m.

EIGHTH SESSICN -
(July 15, 1954) S

The Comnittee met in executive session at 9:05 e.m, All ;;uembers
were present except Dr. ngner and Dr., von Neumsnn. Thé Seéfetary and
Mr. Tomel were present. |

Attention was first given to the Minutes _61‘ t-he LOth Meeting., Dr.

Minutes Wigner had submitted a correction; this was accepted. Other members

Z(I)‘t;lje also had some corrections. Final epprovel was postponed until later,
Hesting Next, Dr. Rabi read to the Committee the leiter which he had
Loiver written on June 1l to the Commissioners on the case of Dr. Oppenheiner.
]:f'. Since it was necessarily semi-official because of his own position he

CUppenheinmer
felt it proper to ask whether the Committee wished it incorporated in

the Minutes, Various expressions of approbation for the letter were

TeET T made; the Committee agreed not to mzke it a part of the Minutes.
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Next, the Chairman asked Dr, Libby for comments on the progress

Sunshine of Project Sunshine, Dr, Libby briefly reported that fallout over the
Progress '

con{.inent,s from the Castle series had been very large, that it had not

)"et shown up in food and human samples. It _was expectea to show up in -

getat.ion and food by Thanksgiving, and in humans by Easter. Rise . °

-J

l/ 'by a factor twenty was anticipated. The project is under the AEC

Division of Biology and Medicine., Dr. Libby has responsibility for
food and human assews » Dr. Kulp and Mr, Eisenbud i'or fallout measurements
At 9130 a.m. the following persons joined the meeting: Mr,
Strauss, Dr. Bradbury, Dr. Mark, Dr. Schreiber, Dr, Fro:n.an, Dr. Jane
Hall, Mr. Quinn, Dr, Fine, and General Fields, Dr. won Neumann also
entere't_i at this fiJ:ne. Dr. Ma.?c Roy entei‘ec_i a4 few m:‘inuiées later, A

Dr; Libby went on to say that the subject was 1fkely %o become
a matter of more and more izrgency. The effort was being expeaded
somewhat; further expansi'on might be needed, depending‘_on results

which should be in by the end of the year. He said that ruthenium as

well as strontium contamination mght become dangerous In the region

—

——— = S
~

of 2-20 x 103 megatons.

**-:c,\_»_wm——;-—- ————— .

Dr. Rabi then cal_led on Mr. Strauss for remarks; the latier had
none at this time,

The meeting was turned over to General Fieléls, vwho had zsked to
bring up the question of U-233 production.:

General Fields reported that the Divisions of l‘dlitary Applicetien
and Production had recommended to the General Manager ,' for approval cn

a planning basis, the large scale production of uranium-233. If




o B approval was granted, the immediate dollar costs would not be large,
LT but instructions would be given to the duPont Company to look toward

such production, Advance 1nstructioni wvas needed by dﬁPont for their

planning end process development.

The central reason for the recommendation is ihel

U-233 :
T Productio
A Program .
[ELETED
The following production schedules have been proposed for consiccra=
‘tion., Case A refers to no U-233 production, Case B to the proposed
schedule including U-233, '
Production through 1961
) - Case 4 Case B Difference’
Case A -
ard
n =t
Case B E‘qu;f'ﬁ
periie J0- 2=t (‘-6\;"‘2’
pOB
pos &




- -
Corresponding Number of Cores
Actual No, ; ' Effective No.
. .
o rt f:‘:“)
bt
' K]
A value ratio of l&s assumed, '

The effective number of cores is calculated on the assumption that




N .-

Discus-
sion of
Case B

Possible
U-233
Bomb
Test

‘steady state after 1961 were given, Advantageez (1) ' 4

weapons per year, (2) dollar savings of $30 »

costs, Disadvantagegt reductions of ] in plutonium produc-

tion, production, * The first figure involves the

value ratio of U-233 and plutonium; the second derives i'rom the U-235
burn-up, f% ' '

Dr. Schreiber said that the-f‘elative ;ralue figu;e contained
an assumption about the neutron velocity in U-233 which is somewhat
uncertain, If Pajarito neasurements are correct the veloc:.ty may be

higher than assumed, and the relative value correspondingly higher,

. Q

Dr. von Neumann put the argument. for case B ass the ’bookkeepmg
mainly shows that case B would not make a major upset. in the thenno—

‘6‘

nuclear program; for all other purposes case B provides an 1mportant
degree of freedom, _ ’ o '-'; :. _

Turning to Mr. Strauss, Dr. Rabil asked "why ask us, 81nce 80 man;
advantages are evident?” Mr. Strauss replied that the advantages ’.‘?d. .
previously not been so clear; and that in any.case it.wae an appropriate
matter for GAC consideration, -

Dr. Libby inquired as to the certainty of the coséiestimates, Hr,
G. F. Quinn said that they were the best available, alihough it was true
that experience was lacking in large scale thoriun proce331ng.

¥r. Murphree asked whether there was a poesibllity that U-233
might have some disadvantage in weapons. Mr. Strauss sald he had

wondsred about this and whether one should make a test before rushing
into large scele production, Dr. Bradbury connmnte@ that a test would

certzinly be wanted, But that the low neutron background is definite
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and U-233, which is intermediate between Pu-239 and U-235 » can't do
anything funny in a bomb, | ‘
There was some discussion, contributed to by Dr. Hall and Dr,
Impurity Froman, about the neutron 'background Impurity sﬁecifioaﬂons ‘would

Specifica- .
tions be about 5 times more rigorous than for production grade U-235. On °

for U-233 .
the basis of U-233 in hand, which had been purifiee. by the standard
production processes, it appeared that the specifications could readily

be met. "Even if ‘the impurity leyels were 50 times those Specified

Dr. Rabi asked what would be the effects yea_ ‘by year ir the
program were started in the immediate future, Mr. Quinn replied thats
next J a.nuary one Savannah reactor would be pu‘b on U-233 productlon,
nine months later a second, and then a thlrd Opnra“ions would contir.ue
with three reactors on U-233 and two on low g/T plutonlum, as controllec
by the separations capacity. X - o - |

Two years from now the thermonuclear requiremoet will be met .by
either schedule A or schedule B, The main d:l.i‘ferences are in U-235
and high g/T Pu. The present steps would be to approve duPcnt 'Ielanning
and to commit $35 million late in the fiscal year for plant modifica-
tions and construction, The duPont people anticipate no great diffi-
culties. Dr. Rabi asked how upsetting it would:be 11‘ ene had to
reverse the program later. Mr. Quinn indicated the main thing wouid
be the conversion of the Purex plant back tc its orlgmal functions,

Thorium Dr. Rabi asked about the supply of thorium ores. - Hr. Quinn In-

“S=777 " supply -dicated that the smount now available-is sufficient for three years;

DOE ARCEIVES
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after 1957 &"“_per year would be needed, Several of

those present commented that this was a more favorable situation than
the one with respect to uraniin ores. | |
' Dr. Rabi incil}ired from Dr. Bradbury what arguments were against
1t} Noﬁe éppéared. Dr. Bradbux;y said that: the'strongest'a-argument I‘ér
U-233 was the indreased degree of flexibility in weapon design. He
would sti]l advocate the proposal even if a 'brig v/ idea. developed which

would greatly reduce the
The neutrons were not being thrown away; the added vost is not great;
the weapon design and ore supply advantages are very cons:derable.
To a question of Dr, Rai;ifs on poésible effects on !the Livermore progra:
he said it would give them another parameter ‘oo work w1th

Dr. Rabl asked whether } £ larger crltlcal m.;ss would :Lnuroduce

3 Dr. Mark said

this consideration was aiready in the exchaxiage: rate,

Mr. Whitman said it would be a good thing to get a second raw
material into the program. He also felt that the reactor pirogram
rculd probably benefit from this extension.oi' technology.

Dr. Libby, who said he had been searc-zhing for an ébjection to
schedule B, observed that it might remove the precsure from developing
the technology' of separating Pu-240 from high g/T plutonium. It vas
felt, howsver, that this was not too likely. - .

Dr. Rabi said his view was that the proposed step may be a gced
thing but is not likely to be of practical significance in the therma-
nuclear program.. There will‘ continue to be every incentive to improve

DOE ARCEIVES
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 Further advantages wereys-eeri to be the lower toxicity of U-233 (Dr.
Libby), and the related technological and fabrication advantages (Dr.
Schreiber), | : | DL P ;
Dr. Rabi asked if the program would interfere w1th tfitium produc-
tlion in case a requirement for that material came al(;xig._ Dr. Hall said
that tritium is made on the excess reactivity, that *’of trit;im
will be available in FY 55, and that this rises tiﬁgear. Mr.
Quinn §aid that the changeover to thorium does not affect the tritium

picture as it is now understood,

)
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Dr. Rabl said these arguments would make him perfectly happy if '

there existed a good theory for the yield, However, he would like to
see another point oﬁ the curve clos.er to zero time, -in order to check
the validity of the extrapolation,

Dr. Mark said that the difficulties in predicting yields before
the shots were not now relevant. The yiélds o.f all of the shots made —
L0 to 50 in number, and in assorted configurations, etc. — can now “e
calculated well, There is every evidence that t..he ‘calculations ars
sound, and no reason to think there is anything _myéterious or interest-~
ing in the untested region of the yield curve. It is not clear what

use could be made of a minor correction.

CVv
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~ Dr, Rabi said that he could see a use from th.e‘oustomer end,

' There will I.J'e'a‘ lot of bombs of high g/T, and the xsilifary users -
would want to have solid knowledge of the spectrum of ylelds. He
felt that military interest in such information about the stockpile
might develop considerably. o '

It was pointed out that she two sighii‘iés-rxt technical questicns

“are (1) what is the probability that a neutron 1s present, and (2)
given that what is the yield Dr. Bradbury favored a 1aboratory
investigation of (l) for a perlod oi‘ about six months before retuming

to the question of a test shot,
Dr. Libby asked about the British report ‘Ebat. ‘the number of

neutrons per fission has a wide spread Dr, Mark said thke report was

that the number varies with the energy of the fiSSlG"‘lng neutron.

If the British paper is correct the cale

£
A S

Vprobablhty would be reduced to about; *‘\br.l Ta.schei( is planning

R
some check experiments, they will take several wees.

Wlt.h these remarks the d:.scussxon vas concludad,

W ‘
Dr, Rabi asked Dr. Bradbury whether there were any Ouhe“ matters

he would like to brlng before the Committee., There were none, and
with the remark that it had been a superb briefing Dr. Rabl said thab

this part of the meeting was concluded.

Meeting There was a brief break. The Committee reassembled ab 11:20 a.m.,

with the _
Chairman for a discussion with the Chairman of the Commission. Those present

of the ,
Commis- were: Mr, Strauss, all members of the Committee except Dr. Wigner,
sion
and the Secretary. ,
' ~ DOE ARCEIVL
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Mr. Strauss spoke at some length on the Oppecnheinmer case, referring
particularly to the Commission'e difficultiee in maiﬁﬁaining its policy

of no comment and to reactions to the Comnission's decision, as mani-
‘fested in letters and in the press. He expressed understanding for
the feeling at Los Alamoe. The fact that‘Dr. Oppenheimer‘s Etand on °
the themonuclear questicn had had no welght in the Commiesion's
decision probably helped in regard to the Los Alamos reaction.

He mentioned that he was delivering a Pre81deptial citatlon to
the Laboratory on its extraordlnary acoompllshments..~

Dr. Rabi asked what would 'be the aftermath of the Commission's

After- deeision on the Oppenheimer case. Since associatlons had played such
math of

the a prominent role in the case, there was considerable apprehension th
Oppenheimer
Case a large drive overemphasizing assoolat.ions as deroga ory :mformation

would be made by security offices. Mr, Strauss assured' fhe Copmittes

’ i.hat this apprehension was unfounded Several Commltt.ee members
re...arked on the very grave 'nora.le problem in ;t;he" bonmi351on‘s labora-
tories which resulted from the case, Dr. von Neumann Sald that from
a practical po:.nt of view thls problem made it very important for the
AEC to mzke clear its criteria of associations, particularly in view
of the opinions recorded by Mr .Zuckert and Mr. Murray. Mr Strauss
indicated that the Commission would briné out in Sepi:ember e statement
clarifying the security regulations.

Gifo Attention wes next turned to the U-233 question. Dr. Rabi asked

Urinions
on U-233 the individual members in turn to express their views for the benefit

.



of the Chairman of the Commission,

Mr, Whitman: We should go ahead with the proposed
U-233 program.
Dr. Warner: Agreed, At the worst, we aren't losing

much,

Dr, Fisk: It is essentially a stand-off in terms of

numbera of weapona. The P

has been

v\v
bothersome. There is apparently a real gain ,

;:Ii‘ deci.sion A
is to be based on this consideration, it is essent1a1 to
obtain the opinion of the military establishment. However,
the - flexibility argument, and the fact that it is not &
significantly costly program sufflce to support pmposal B.

' Dr. von Neumannt Agreed w:.th Dr. Flsk The' naclear
sn.tuation conta:ms many plus—and—mlnuse:s’and-; thg;—’oc;o;ic‘enymg
is very qualitatlve 3 but the gain in i‘lexib.;hty is very .
important. There are many advantages :Ln chemistry and -
metallurgy. It is fortunate that the reactor situation
is such that U-233 productlon can now be injected inte
the program with no major dislocations., As a secondary
effect it will be of value :Ln helping free Ls ﬁ‘om b’t as
and be more attentive to poss:tb:.l:.tms of w"xat others,
e.g,-the Russians, may e doing. ‘

Mr, Murphree: Was in i‘avor.. The program nl:tght have

more advantages than can be foreseen at present.

DOE ARCE:

The menbers responded as follows,
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Dr. Libby: Was completely in favors Hoped the effort
to purify plutonium of Pu-240 would not be set back,

. Dr. Buckley: Did not feel qualified to give an
iﬂdepencent opinion, Wba always against more complications,
but if there were a real acw.rantage to U-233 would be swayed
by that consideration. ..' '

[ 4

Dr. Rabi- Was convinced in the meeting. No loss or ;
long tenn disadvantages ax‘e involved, and no element of h
danger 1 wao disco_vered. The advantages of smpl_city and
flexibiligi a;c impressive. Strongly supported the proposal,

(Appendix B, item 1)

Mri Strauss inquired whether the opinions would be changod 1f iv

were found that the overall capablllty in number of crlts would be less.

_ Dr. Rabi said his own feeling of approval would cont:.nue as 1ong as

there were no short term disadvantage. A long term one could always .
be made up by building another plant. He would have oppossd the
prcposal had it shown a short term loss, i.e, fewer wezpons in 158,

Dr. von Neumann pointed out with emphasis that there should be a

test shot; he would prefer-ﬂé@
shot latér. There was some discussion of the need for a test; an?

mhile the Cormittee wished to defer uniil later any specific recormsrcz-
tion for a U-233 shot at Tezpot, it agreed unanimously that there should

be 2 test as soon as practiceble when a sufficient zmount of U-233 i3

aveilable. (Appendix B, item 1)
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_ Brief consideration was given to the aircra.ff x;eéctor program,
Dr. Rsbi sdvised Mri Strauss that the Com;niit,ee would defer any addi-
tiohal reoemendat'iene until the Reactof.&zbcemni;c.tee haﬁ studied the
matter mrthex; é.n&-had reported, He mentioned the Subcammittee's plan
to visit Oak Ridge in September. Mr. Whitman announced that Dr, Wignér
had been reached by telepho*xe , and would be able to attend on the
proposed dates of September 21, 22, and 23. (Appendix B, item 2)

At 12330 p.m, this session was adjou:med

ze

NINTH SESSION'
(July 15, 1954)

The Committee met in executive session at 1:45 p.m. All members

were present except Dr. ngner, and Dr. hbby, who was absent from

- ¥

this session. The Secretary and Mr. Tomei were present.» .

-~ - DA

The Chairman called for views on the weapons pronga_ms as presented

AP
Pl L

4+

in the three-day briefmg

Briefings Dr. Fisk, and others, remarked on the very great importarce of

Sandia

the Sandia Laboratory. The time has come when the demands on Sandia

should be determined by the rission of the Armed Services rather than
by the potentialities of new weapons. The Laboratory, and what it

represents, should grow more and more in J'anor’c.ar;ce relative to los

Alamos. The weapon philosophy arguments set forth yesterday by Dr.

Bradbury were illuminating, and should be very: ce.remlly considered

in planning Sandia's future efforts. Systems studies, in which Sandia

DOE ARCH;v:,




has a strong capability and a strong interest, are a prerequisite to

The . what Dr, Bradbury is trying to do.

Revolution : L

in Weapons Dr. Rabi commented in this vein, saying that Dr, Bradbury's remarks
and the .

Crowing had made clear the complete- revolution which has occurred in atomie

Importance <
of weapons, There will be very 1ittle resemblance between the situation.
Sandia -

two years from now and that two years _ago~. Df. Rabl reﬁxa_rked on the
maturity of the weepons art, the great prominence t}ha.t; §ys£ems éng:'meer-
iﬂg mast now have, and its intimate relation to ~mis.sions and to the
stockpile’.‘ ; The duty of ensuring the most effective use of weapons, ard
of developing a general philoSOphy of weapon utlhzatlon will devolva
more and more on Sandia.

There wére several comments on the need for enéouragiﬂg and
Need for utillzing Sandia's capabllit.y and :mterest i.n sys Lems engmeermg.

Encourag-
ing Some menbers had gathered that the new Area Manager was not prov:Ldlng .

Systems
Studies such encouragement There was some dlSCuSS:Lon of the matter. "'he

g:ndia Committee did not feel it would be appropr* ate to make i‘orma.l comment
at present; however it was hoped that. ways would be i‘ound to .encourag‘e
this vital work. The feeling was expressed that the Cor:;mittee should
manifest a lively and continuing interes% in the work of the Sandia
Laboratory. |

It was remarked that the Sandia presentations were in general wery

good, although the weapon effect presentation was poc-?:'. The' latter was
probably a case of having misjudged the audience. There was 2lso
some dit'sappointment about the to-do raised by Sandia on the difficuliies
of contact fuzing. However the significance of this was difficult to

0B ARCEIVES
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Judge in the context of the general situation on systems studies,
(Appendix B, item 3a) : o
Mr. Whitman said that the Los Alamos i)resentation was a very high

'grade Job, and this seemed to be the unanimous feeling; Dr. Fisk

added that, moreover, one gained- an increasing feéling ‘of streﬁgth and
maturity in the Laboratory. Mr, Murphree said thet. ﬁr. Bradbury's
proposal on weapon philosophy was a sound one. _ Dr. Fisk suggested that
the Conmttee not attempt to judge that point of v:.ew now, but should
call attention to it, » to its real importance, a.nd to the importance of
examining it. (Appendix B, item 3b)

The next subject 'discussed was the Livermore report. Dr, Rab},{e;%

" ‘i’

remarked and Dr, von Neumann agreed ‘that the ana.lysms of the
v"

\m results had been a remarkable job of diagnosis. The Laboratory

N T

"3

clearly has very capable people on its staff, 1t 1s unfortane..a that
they are not being effectlvely utilized up to the:Lr abllitles.

Dr. Fisk said he felt the Commttee could endorse the small weapon
program, He was concemed however, about Dr, Teller's 10,000 MT gadget

and wondered what.,e action of the Laboratory's effort was being expended

\.:\

V on them Mr. Whitman had been shocked by the thouzht

A4

of 10,000 MT; it would contaminate the earth. Dr. Rabi'!s reaction was
that the talk about this device was an acvertising stunt, and not to
be taken too seriously.

With regard to the s;nail waapons, Dr. ﬁabi said he had felt itere
was something very amateurish in the way the objectives were definsd,
The program was being set up without.any study of how the. war would be

fought, what the planes and rockets actua]_ly would carry, ete,
DOE ARCHTVT
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Two different explanations were advanced to explain the state of

Diffi-  the livermore program, (a) the way the objectives are ‘sot up and the -
ﬁ%ﬁiea problems originate, and (b) the adminiet;rative organizafion..

Livermore , ' e '

Program Dr, von Neumann said that the objeotives are being defined
essentiaﬁy as to do something more risky than Loa' Alaxaos. This put,z°T
them in the frustrating position of not ﬁaving a're.a‘J..progrem of their
oﬁn. Dr. Rabi said that leermore has no respons‘lbility for any )
necessary part of the weapons program. He wouldmi'ike to see a clear
division between Los Alamos and L:.vermore mth respect to defined and
different objectives. |

However, the main problem, according to Dr. Rabi was administra-
tive, The Laboratory would 'become a very effect.lve orga.n* zat.lon if it '
really had a director. At present, responsibihties are Lnded in
such a way that the arrangement work.s agalnst the development. of
strength and purpose in the organization. The Co:mnisalon should insist
on a full-time director; ths Laboratory is too big to run in a haphazard
way. Dr, Fisk agreed. He also fel't that Dr. .von Neumann‘s point that
the Laboratory lacked a clear job to do wvas serious. This situation
needed correction. Dr. von Neumann agreed that the Laboraf.oz'y was
being run by very bad organizatlonal pr1n01p1es, tut it was fm:tlomg
pretty well in spite of this, He said thab the presentatlon had bee'r
good- © DOE ARCHIVESD

Veapon The general feeling seemed to be that the Livermore program needad
ri:’fzg:z- more rational definition and greater strenzth of purpose, and that tre
i:i:i—or method of administration should be improved. Before thev Committee would
_ more :
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be 4n a position to make any detailed recommendations, however;, it

would be necessary for the Subcommittee ‘on Weaﬁohe tc atudy the situn-

‘tion and render a report. The work at Berkeley should probab]y be
included in this study. (Appendix B, item 3o)

The next subject considered was that of the ’cest progra:‘ns. Dr, '
Rabi felt that the plans were perhaps ofer—elab'cfate. Dr.‘ Fisk pcinted

out, however, that a criticism to this effect was, scarcely justified

L

since Dr. Graves had cautioned the audlence repeatedly in his presenta-
tions that he was mere]y describi.ng candldates for test shots. There

were not as yet any firm proposals. All of the items were interesting

'I'he next point considered was how the Commlttee should compent cn
. ‘A .” .
Dr. Bradbury's conclud.mg talk Dr. Flsk summed '.1p uhe cLscx.sslons b)

saying that attentlon should be dlrected to the revolution ﬂu the o

. T o .
r'.—"x\- L B

P

weapon situatlon, to the t.h_ngs whlch are. now

Qortent to be done._
The Committee should pomt to the need for clarft.y m the objectlves
of the weapons programs, and the need for Jomt part1c1pa tion 'by the
leboratories and the military establishment 1n- s;a;.zdfes eimed at ‘ *
achieving this clarity. (Appendix B, item 3e)

The Minutes of the 4Oth Heeting were further conej:dered. On the
moticn of Dr. Fisk and second of Dr. Warner, the Minutes, rwi’ch inclusie:
of certain rephrasings suggested by the 1nd1v1dual members, were ‘
approved. . - DOE ARCHIVES

As the next item, Dr, Rabi called for a rei:ort. of the Reactor

Subcommittee on the meeting at Chicago.
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Mr. Whitman began with the boiling reactor. Dr. Zimn was now
testing excursion conditions and various types of shutdown fuses., The
ﬁnal test was to be a runaway experiment in »:hich_the acsembly would
be allowed to destroy itself through melting of the fuel elementes.

Then & new assembly would be set up at Arco and opereted_till the snow
flies, The new assembly would incorporate rrariou.s improvements and -
would be used for additional tests of boiling Operation. L

A tentative, and somewhat tight schedule had been esta'blished i‘or

building the BER (experiment.al boﬂing reactor) at ANL Tt provides for

preliminary design - o now cOmple*:.ed
selection of architect;emgineer 1 September '51;
construction begins 1 April '55
core fabrication = - ’ ca. 1 year
reactor critical end of R 56

~7--,,..

The Subcommittee was in accord with these plans.'__ Mr. Whitman sa:.d _
there was a problem about the contractual arrangements. Dr. Z:Lnn
thought the work would go better with a lump sum plus fn_xed fee contract

but the AEC had not yet assented. Dr. Zinn believed that $3.5 million

‘would be adequate for the job.

The BER would use light H,0 and siightly enriched fuel., It wouid

produce 600 1b steam and furnish 5 megawafts of electrlc pcer for
DOE ARCHI

distribution.
Some other points on boiling reactors were the follovang. It is
hoped that 40% burnup can be achieved with fully enriched fuel, 1% with

natural uranium. - Heavy water might be preferable in a large unit; the

62~
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"wgrivial" so that more chances can be taken in bolder experimentation; z

cost of a turbine system does not seem excessive, Dr. Zinn wants to
concentrate his efforts on emall reactors and specific problems, not on

a big pc{wef rgactoi‘. He felt that industrial interest in a big reactor

‘would not interfere with his own interests. A large number of ooﬁxponent

tests need to be carried out, e.é. on the resistance of fuel elements®

to burnup and corrosion.

‘Mr., Murphree added the following pointss

. Nen,

(l) Dr.-.' Zinn has some worries about the use ‘c'>f ‘-r;diéactive steam
in turbines, and wants to'fio -exj:;érinient.s io evaluate the i:ossible
troubles, _ . L

(2) He also wants to evaluate éhex;nical costs. It al;péars fhat te
throw away the épent fuel instead of reprocessing if; would add only |
1-13 mills to the cost per kwh, ’ | S

(3) ﬁnder some con;iitions of operation, fuel eleme;'xts weuld have to
last as long4 as seven years in order to achieve the des_ixfec_i burnup.
Hence, corrosion probléms become 61‘ particularh‘i;np;ox:bénc.:e s .a.nd th;y
require study. Some work is being done on ct.:x"r:'osion resistant "meatM;
but at present they feei they have to reiy oﬂ ja;c':kéﬁs:

Mr. Whitman addeds DOE ARCHIVES

(1) that Dr. Zinn wants his boil’ng experiment to be thought of &3

-

(2) that the program presupposes a long term development of fuel

elemnents.

At 3:15 p.m. Dr. von Neumann left the meeting,
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Dr. Rabi asked the Subcommittee to prepare a writ"cien report on the

Laboratory end the boiling and fast breeder reactor ivork to scrve as a

basis on which the Committee could answer the questions which had been

'put. to 14, (Appendix B, item ) Lo

Mr.' Whitman then commented brief]y on the fast reactor. The :
critical question is whether it can breed if diluted with structural

haterials. The relevant experimental data should be available in about

ayear."'-' : _ ' . "r{_"~ .

It is proposed to build EBR nunber 2 at Arco, at. a cost of $19

million, accord:mg to the follom.ng schedule'

dévelopment only ' till July 19;5
architect-engineer : _" _ "
building construction T apeid 1956

ready for 0peration . January 1958 |

(optimistic estimate) *

Mr. Whitman said he had been impressed by the fé’ct’ that Dr, Zinn's

enthusiasm on the breeder seemed much less than on the ‘boiling reactor,

Mr. Mufphree commented %.hat breeding had only a long range importance ,'
in view of the available ore supply. He was inclined to support the
breeder on a long range basis, but not as an urgent project. It counld
be pushed harder than it is being pushed but it would be difficult to
find Justli‘lcatlon for doing so. : ' DOE ARCHIVES
A number of other topics received pzssing mention in this discus-
sion. (Dr. Zinn's attitudes toward homogeneous and liquid bismth

reactors; his apprehension about the leek hazard :_n the use of liquid
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sodium in graphite reactors; the lack in the reaoto‘r program of a workin

‘policy team composed of experts in the field; question as to why build

a power reactor at Los Alamos; naval reactor studies; opinion that the

‘reactor program should be pushed now for reasons of international

-

Mr. Murphree noted a specifiec point.relevant to the health of the
prograh, that ‘ANL does not at present receive reports from Hanford or
Savannah Bs.irer. . This was felt to be unfortunate. Tne Secretary was -
directed by the Chairman to record this pomt _n the Mmutes.

» The Committee agreed to comment favorably on the AJL program for

. developing the boiling water reactor and to reconmend that it should

receive strong support, inoluding the m:\.nmlzatlon of contractual delays
Other reconnnendatlons should await the more detailed wntten report
from the Reactor Subcommlttee. (Appendax B, item h)

At this point Mr. Tome:';'was excused fmm the meetmg‘.

-

The qoestlon of dates for the next meet:mg was cons:.dered. In
’

view oi‘ uncertalntles as to the membership of the Commlttee at the tine
of the next meeting, no flrm dates were estabhshed It was agreed that
the meeting would be held sometime between Octcber 1 and 11, 1954; and
the 4th, 5th, and 6th were tentatively selected. (Appendix B, item 5)

Mr. Whitman suggested ‘that there be a rsessiont .on weapon effecis
and on Project Sunshine at the next meeting, with Dr. Scoﬁne to attend
if possible. (Appendix B, item §) Dr. Fisk suggested thyy(ir AMGCRINE
might also be asked to take part in the presentations. The iatter

possibility was left open. However, it was genera]_ly agreed that it w=s

time for closer contacts he GAC and the Sandia orgenization.




at 4:05 pam.. - . T o

~62-

At this time Dr. Buckley took occasion to express his regret that,
in view of the expiration of his teim of appointment, .he' would not be

present at the next meeting, Dr, ,R'abi and othervmelmﬁe'rs expressed their

‘warm best wishes to Dr. Buckléy and their apprec'iatipn for hs services .

on the Committee, - _ ) , :

There being no further business;, this final segsit.;r{ was adjourned

R

" Richard W. Dodson: o
Secretary . C
Attachments (3) S

te



L1st Meeting of the General Advisory Committee

Tentative Schedule and Agenda

Monday, July 12 (at Sandia)

8:00 a.m, - 12:00 noon -- Presentation by the Sandia Laboratory o L
1200 pom. had 3:15 pumr ,

-— Presentation by the Sandia Laboratory . ) A

Tuesday, July 13 (at Los Alamos) : ; T
, R \ ) -

~ 9:00 a.m. J.2:i5 fp.in.
"‘_‘. 1 30 p.m. - l} 30 poml

Wedne sday, July 14

9:00 a.,m, - 12:15 p.m,
1:30 p.no., - 3:30 pa.

p
]

" Thursday, July 15

z-

) _-' 9 OO am, ~ 12¢ 15 p.m.

1:30 pom.

T =

8:00 p.m. - 9: 30 P

— Technical Presentation by LASL NP
-~ Technical Presentation by LASL

—— Presentaticn by LASL

~— Technical Presentation by UCRL

-~ Executive Session (Committee business
and NDA matier)

—- Executive Session (Report. of Reactor
Subcommittee and other matters. The
Committee will meet with the following
persons at the latter's conwvenience:
Gen. Fields, Dr. Pittman, Dr. Bradbury,
Mr., Strauss'— probably comencing at
about 10:00 a,m.)

—— Executive Session

casVE®
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