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(Sgcmﬁary"s Note: The Committse met at the Sandia'Labcratory in V
Albumquerque on July 12, éhd at Los Alamos on the three sucéeeding"'_ |
days. Except for an exécutive session of the Gomnittéé en.the mght
of July 14, the firs’o three days were devoted to program bnef:‘mgs |
by the Sandia s Los Alamos, and Livemore laboratories. These
'brieflngs were also attended by members of the M:.litary Liaison
-Comittee , the Goordinat:.ng Committee on Atomic Energy s.nd its
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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Séndia
Briefings

Sandia

Laboratory v
He mentioned that the past year had been marked by the consolldation

members except Dr. Wigper were.present.

were present

FIRST SESSION
(July 12, l95h)

The Committee met (at the Sandia Laboratory) at 8:10 a.m.

m5ﬁbers of the Sandia staff étténded

ALl

AThe Secretary and Mr. Témbi :

Infﬁdéi%ibh; other gfoups as noted in Appendixlc, and

“The session was opened by Mr James W. McRae, who welcnmed the

visitors and remarked briefly on the Sandia Laboratory and its status.-

of the staff 1nto groups and that the staff size had levelled off at

5300—5&00 people.
productlon activitles, 55% to research and development.

the latter as follows:

 About 45% of the laboratory's effort is devoted to
Hé classified

specific weapons development and design, 53%;

field testing, 18%; quality assurance, 13%; research, 11%; and informa—-

tion services, 5%.

| development and dsslgn.

Missile
Applica-
tions
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Mr, L A, Hopkins discussad missile applications.

ugse of missile-borne atomio warheads, and. said it waa tima to reconsider

the stockpiling of ccmplete warheads‘

ing various missiles; and discussed each in turn,

The first two presentations were to be cn weapons

He emphéSiZed

at the start the severity of the logistics problems involved in the

Mr, Hopkins shcwed slides p1c+ur—

After commenting

on the Honest John rocket (Army) and the Navyvdapthybomb,.he mentioned

the following as poasible carriers for thermonuclear wsaponsi

Ragoal;

Regulus-2 (500 mile range); Snark (one mile accﬁracy at 5000 miles); o

Redstone; Navaho II; and Atlas, /




Alr |
Defense
Weapons -

i r-to~
Air

Rocket
Systems
Stutiesa

Aspects .
of Antiw-
Aircraft

Warheads

Mr. Hopklns turned next to tha subject cf alr defensa WeAPONS,

- mentioning:

Bomarc, and, in the conceptual stage, air-to~air rockets‘

and Nike~B are to be operational by early '57.

the N&vy Talos, eventually to carry an eptimized 2 KT
- warheady the Army Nike-B to carry 5 30" warhead; the Air Force F99

The Talos

The new axr-towair rocket program was considered in scme detaml.

The tightest kind of systems study on this applicatzon is necessary.

The results of analyses relatlng time of flight yield, and aircraft

kill and safety were presented.

It appears not possible to kill the -

enemy plane and avoid killing the friendly plane with yields less than

about one kiloton.

With ylelds larger than 1 KT there is a region,

defined by yield and time of fiight; in which the attacking plane cah

kill the enemy and escape.

A special gsystems study group, lnvmlving

8andia, Los Alamos, and tha Special Weapons Command, has been set up

to consxder‘the interrelated problems of the aireraft, rocket, warhead,

fuze, and firefcﬁntrol, and to optimize this weapon system.

have a very tight program for the next two years.

It will

Some other general aspects of alr defense warheads were next.

discussed:
insertioh and in-flight—retfaction problems); (b) high altitude effects
(on high voltage sources); (e) |
numberg,neédad. '
a Y“canned warhead".

a&tarnallyUWEre prasented, -

(a) safety (requirement high, Z-unit important, in-flight-

readiness (corrosion problems); large
These considerations all point to the desirability of
Some idess as to what this might look like




Fuzing

After questions and discuésiea there was a l5-minute break, The
meeting was resumad at'9-h5-a m. |

The next preaentation, on fuzing questions, bomb release mathods,

and the thermnnuclear weapon program was made hy'Mr R, W, Handarson.'i
He reviewed the devslopments in,fuzlng strateglc and taatical‘bombs;
In order to simplify field lcgistics,barometfic fuzing (fuze A) was .

substituted for the earlier radar fuzing in strategic weapons.:'a

. contact fuze is also used. Fuze B, developed for ﬁ@ctical'applicaiions

Retarded
" Trajec~
tories

of the MK-7 bomb has radar air burst, timer, and'contact fﬁies;lvﬁith .

respect to the number of options (burst altitude, separatlon times,
etc,) which the tactical fuze should present to the pilot, operating -

experience and systems studiea have mndieated that the present seven

. options shculd be reduced. When agreemenb on detalls has been reashed

the szmpllflcatien will be applisd actoss the bqardé

The problem of»reﬁarding ﬁrajebtorias in order to give ﬁhe'pléne ¥A1
time to get away was discussed. ‘An air brake, dalled the Rotochute i
and working on the autogyro principle, is being tested. “On the HK-?

it reduces the terminal veloclty in drop tests from 1000 1% /sec to o

270 ft/sec.

Mr. Henderson next discussed various carrying arrangements for

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

Nuclear safeing by a liquid is beingrc&nsidared as replacement for

the present chain safeing method,




 weapon program. j

i is being wcrked on, but presents difflcult prdblems. It will not be

“available for at least two years:

X~15 © Sandia has assumed feaponaibility for the detailed

S

* internal engineerlng of this weapon, and has thus become, for the
first time, involved in nuclear design. The particular program 1s
subject tc,conﬁrol by Los Alamos, The first delivery to the sﬁoekpile
is scheduled for April 30, 1955. The bomb is engiﬁeered for storage
as a completely.aasembled unit, except for the tail fins, It:ds |

equipped with barometric and prcximity fuzes; some consider contact

fuzing a "must',

et
: éive[ &

The 17,400 1b TX~21 is in its infancy.

The TX-21 appears to be compatibTa

with the B~58 aircraft (Hustler}

An effort will bs mads to atandaraize the fuzing in the different
thermonueclear weapons. |

Conbact Tbere were some queatlons and discussmons by the grcup, mainly on
Fuze
Diffi- fuzing for surface burst applications. There seems to be a divergence
culties




Weapon

Effects

[ €3]]

of oplnian whsther proximity fuzmng is sntiaf&ctory.

,1t was'suggested that a

"walklng Stlck" arrangement might be resorted to.

This discussion concluded the morning meeting, end the session
was adjourned at 11:00 a.m, DBetween this time and noon the groups
Qisited‘a moek-up room in which various warheads and missile mcunmings_
were shown. The exhibité included-a full TX-15 assembly.

SECOND SESSION
(July 12, 1954)

This session began at 12:45 p.m. Attendance was the same as at
the first session. | ‘ A | ‘

After introductory remarks by MT.FMCRaé, the subject of wsapon
effects, as they come into systems studies, was discussed by Mr.;é} c,
Hight. The Sandia Laboratcry?s primary-iﬁterest in this subject is in o
learning how best to fuze. Taétiéal and air defense uses are receiving
particular attention at présent.

Mr, Hight gave a list of the ph@nomsné of intereat,vtheir
approximate scaling laws in terms of yield,'w, and in some cases D,

distence. He also listed kill and safe criteria. |




Apprexiﬁata

Phenomenon - K11l _Safe_ Scaling Factors
erushing overpressure 6 psi , 1 psi | v /3
dynamic pressure ~ lopst 0.1 psi w3,
{wind force} o : o L
 thermal £ 10 cal/em®  2cal/em® W, D
‘penetrating radiation 5288 i €§§§§;23§e) 25*50€r o W, b?
rinducedk contamination - ¥ , S0l r/day ~Wl'5 N
faliout : n n Wl/3‘
eraters less than 1.5 ' W1/3

¢rater radii

fireball - o w73

The presentation was aided by a large ﬁumber of "height of burst
- charts" for the vafiﬁus woapens effecté. Some of the points brought.
out were the fbllbwing:) There 1s a "bonus factor" in the scaléd k
effects (Qn’a light steel frame structure, for example) of 1 MT versus
those of 1 KT, due to the longer wind‘dufatiqp with»the higher yield
'explosion, Against éircréft; d&namic pfeasure and penetrating':adiam
tion effeots seem the most important. (For a 2 KT shot against a B-29
at 10,000 £t the 5000 r'radiati§ﬁ envelops reachesfgﬁilfarther than ,
the‘thermal and wind effects, except in eertaiﬁ difecﬁions in which  ﬂ
the lasﬁ have a greétef'lethalirange. At AOQOOO‘ft radiation has a "
larger lethal radius than aﬁy oﬁher‘effect.) With resﬁect to surface
cgntémination, indnced activity predéminates over fallout for ﬂigh

altitude bursts.




Product
Testing

Next, after a few questions, Dr, Walter MAbNair~discussed ﬁwp
gubjects, product testing and the external 1nitiator program.

Dr. MacNair contrasted product testing in the manufacture of
nuclear weapons w1th the usual manufacturlng situation 1n which 1tams
are produced for p;blic’use in large quantltles. In the latter oase
large séaié~CUst0mer use suppliés an ovsralikstatistical quality test
on the item,; a method not applidable to nuclear weapons. The Sandi&
Laboratory attempta to invent and develcp substitutes fcr customsr
use testing; this effort acoounts for about one third of the labora-

tory!s total budget. The tests include laboratory dstérminationﬁ\bf

~ the reactions of components to environmental conditions (iﬁpact, o

vibration, acceleration, climatic exposufe); wind tunnel experiments -

agsurance program is carrled out in the féshion cf industrlal spot»

check 1nspscticns. Finally, each completed stockplle item is sub-
jected to a continuing surveillance, The surveillance program begins
with a complete non—destrﬁ@ti%eytest when the item arrives in the
stockpile. It is tested’subéequently at intervals of not less than
eighteen‘months. The present stockpile items are tested every five
months, on the average. In answer to questions, Dr. Macﬂéir gaid

that components in the stockplile occasionally fail to meet spécificam

tions, but there is practically néver a bomb that wouldn't work.




External described. )
Initlators I~ -

Dr. MacNalr said that the present units have one chance in 170

of not performing properly. This can probably be improved by gelec-
tion of components and by Pofting procedures. The interimdelution
is td use two units in parallsl. A .

The present external initiators would require testing eve:y
QO_days. It is hoped that improvaménts will allow the tests to be

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




- -10-

Y program i1s coming along on nueledr safelng of high
yisld weapons, however the milltary requirement has net yet
been formulated, ‘ '

Gonsidéfgbie interéét was shown in prcximity and contact
‘fﬁzés. The proximiﬁy fuze prbgraﬁ is being pushed; it is

“hoped that 400 will b available for

w;;gwgnd of the year.

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

THIRD SESSION
(July 13, 1954)

- The -briefings were resumed at 9105 a.m, in the 8 conference

Los room at Los Alamos. Those‘presént were: all members of the Committee

flamos
Brief- = except Dr, Wigner; the Secretary and Mr., Tomei; the other visiting

ings . ‘ ,
groups (Appendix C); and members of the Los Alamos staff, |
Dr. Bradbury opened the mesting by welcoming the visitors and

introducing the LASL presentations,

In the flrst talk Dr.lﬁraves revzewed the rea 1ts of the Ca tle

: e BN T
£

The following tabulation gives essantialky final results as ta yield

and alpha of the various shots.




oS

The figures

| o

in parenthases are those which ware predleted before the shots.

A Radiochemical fast neutron detectors (by n,2n) nlaced at Various
‘pdinta in the gadgets gave information aboub efficieney of burning at

various points and about'the'compressians reached, There are some

snomolies in these results”which arawnotryetmundarstood 5




Present
Status
TN

Weapons

SR SRR SRR

Current
Weapons

ST Mg A ek s

gives the essential information.

Commenting on fall-out measurements, Dr. Graves mentloned dif£i~
culties in i‘ecovering {f.hs buoys and barges (after sh'ot cancellations
as well as after the aétyal shots) and said that he belrievead the b@st.
data would come from .rﬁeaéuremenﬁé made on the ocean water, (Mix’mg

4

oécufs in a turbulent surface layer of limited depth,) Fallout was;" )

sixffic;i_ent to give an integrated dose greater than 400 r over an area

‘of 5000-6000 square miles, The Navy wash-down system proved %o be of
great value on the Qeésels exposed to fallout. Dr. Graves believed
that the integrated fallout from the barge shots v}as about the same
from the land shots ,‘ bﬁt spread over a larger area.

Next, Dr. R. E. Schreiber reviewod "the present status of weapons

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

1

i~

e R S B N




~13-

The ¢lass entries above refer to ghidande deésriptions established

™ by the military and have the following meanings, appraxlmately.
Weapon . ys SO +
Clagses
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It was stated that center of gravity considerations
" prevent the use of a light W\eigh’b sﬁber'éti‘uciﬁre ajh‘ this end: Thei*é

was some discussion of the possibility of contact fu

Lo i

e

- - -.-m-“-;—s“fd-'m'&'kéé_‘:- Alamd T Ao m e cnmnn® 3 lemanm -k e mamaas e R Rn v .

zing the TX-15.

i

T






Dr, Mark observed that in general the best type of éase might'be
a very thin and 1ight one far out from the fuel, lots of plastic being

used,

'I‘urning to the .subjéct. of primary bombs, Dr. Mark said that there %

Primary are many open queations. J
Boabe o

" has a broader dlstmbu‘bzon than previously belleved,

‘bhe predetonat-z.on probabillty est:zmates would be reduced

. -
AR g

Anothet problem for the |

primarfyi )




B N S

Weapons

s TRITEEg)

! This session was adjourned at 12:15 p.m,

FOURTH SESSION
(July 13, 1954)

The brie.f.‘ings were resumed at _l:30 p.m. Dr. Bradbury introduced .

Tactical Dr. Duncan MacDougall, who talked on the development of tactical WesDoLns

of small size and yleld.

FOnET
L.ef8hE,
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hand the need for largs numbers will put a premlum on low ccst

:It sacrlficea cheapnesa for deliverabllity. On the other |

In this
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_ Dr) MacDougall mentioned work on an_al@grna;iygmschemeﬁforuégtgrnai

it as

 Thermo- initiation,
nuclear
s hmber-

Tt would have the .
“hal . o

——

Initi~ advantage of simplicity in usihg the same X~unit as the main implosion
ator ' ' :

gystem.
A2 KT 30" weapon can be made now, with conventional methods. If
there were real interest on the part of the military establishment in a

weapon of this size-~ylsld characteristics considerable savings in




fissionable material could be accomplished relative to the smaller
weapons, However the degree of such interest is not at the moment clear.
In a brief question period the following points were brought

outs

{ ] .

However, the difficulty of measuring the

o ot BT

'exact neutron yield éndvthe‘probability of large fluctuatioﬁs

B T e

seem inevitably to require overdesign.

The next presentation was by Dr. Schreiber on the subject of nﬁcleav
el S _ Got
R C.i lfie,’.anf}:

Nuclear  safeing.

" Safeing A= | | —
o It is assumed that any accidental detonation will occur at one polnt only,

st

i.e. that the electrical safeing is completely reliable. The basic
eircumstance being worried about is crash on take-off, followed by fire,

 The following were given as possible criteria for nuclear safeing:




5

., by %%rm

22

Safeing (1) alpha is never positive;
Criteria Lo - L

G @

(3) éh;-nucieéé éxpibsion fesultingvfroﬁ a one point detonation
should not/éxceed thatbpoasible with the normal HE ibadA
carried by the aircrafg; , ’

(4) "safety by probability"; i.e. that the net. estimate of the

* compound probabiliﬁy for the sequence of events leading to
an aceidental nuclear explosidn be accep£ably small,
Dr. Schreiber favored (3), as a workable driterion. It would require

that the maximnm accldental riuclear yield be less than about flve tons,

w»wam,.m,e;wmd“?f"—*‘%ﬁ}' TSR ot sty

P:

4

esible Dr. Schreiber said that an experlmental one pomnt tetonation test woan
sxlear
J;ety probably be proposed eventually,

ey

¥,

"4

At thla point there was a brlef coffee break.

Inprove- Nexi, Dr. MacDougall spoke on ideas for improvements in the 30 K7
menys : L i L T
in the ' region.
30 KT
Hegion




Recogsed:
Detona-

tors

Hrdro-.

Cynamic
Tm-

N tom g

i

oF

It may be possible to modify the design of the pit and achive
material so as ﬁo{obtain hydrodynamic improvements leading to higher

compfeéSions, at which considerable gains could be achieved from
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It is not intended'tOvpﬁsh‘these develoﬁmenta fer a teat of Teapot,

Possible
Tests
but a test might be mads in about a year and a half.

If ndirty plutonium (high 2&0 content) becomes cheap and plentiful

£

through production in power reactors, it is of interest to consider how

Weapon
Use of
Dizty it mlght be used 1n weapons, Dr. Mark mads a few ccmmenbs on this
FPluteonium ‘  —— : R
subject. g bok
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An obv:ous appllcat*an

Sy

wouid be EﬂufhérmeT'fiéld In general, hydrodynamic 1m@rovemsnts_ o

- could reduoa the predetonatian prcbabilities.g




Dirty plutonium could obviou‘sljr have been
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"”Gonsmderation is also being g;ven to a group , of shots proposed by ‘1;11&:'i

Dr. Schreiher‘emphasized that the figu¥es for the two sizes were cal~
culated»oﬁ different bases and,hsnce could not be directky compared -
(1t is not valid o conclude that the ™ is bebber than the g). |
It is uncertain whether boosting would lead to any gains in these
designs, A" A |

At 4:25 p.m, this session was adjourned.

FIFTH SESSION
(JUlY 1}%) ’ 1951&)

The meeting bégah ét 9:00 a.m, All members of the Committee except
Dr. Wigner were“preseﬁt. The Seéretary and Mr, Tomei were present. The
other greups invclvad in the briefings were also present

Dr. Graves gavs the f rst preaentation, on the aubjecu of the test
éfograms; Afber review1ng cperational and safaty problams, partiaularlv
as affected by'weathar, he- autlined the thinking wlth respect to ths‘
next tests -- Teapot (Nevada 1 Harch ’55), Post-Teapot (Nevada, 1

September 155), and Redming (Pacifid, 1 March '56).

e s e P e 0%

military: a 2 KT high-altitude (40,000 ft) shot for effects studies
bearing on ground-to-air uses; a iS-SO KT tower shot fcr'éffects studies
on drone planes; and a 1 KT underground (45 ft) shot, bearing on

demolition appliéatiohs, The Federal Civil Defense Agency has two

T B




-proposals, an effects test on shelters and an Popen" shot (meaning open
to large numbers of visitors). These will_probably‘ha combined with
Gﬁher tests. Dr. Graves;remarkad that it was a long list, with only

limited possibilities for making combination shots, He said it was

pfogosggqu¢group together the shots of different organizations.

I S s

VYRR

Dr. Graves said that &

good predetonation or beryllium tamper experiment had not been thought‘

of yet.

There was some discussion ens operatienai‘problsms in ﬁesﬁé,
fallout from air drops, the possibility of even léfger, mulbimegaton
‘shots, the importance (pfo and cén) of doing a good_predetcnatiﬁn
experiment. |
| At 10:40 a.m. there was a coffee break; the meeting resumed at
11:00 a.m.
‘AF this time Dr. Bradbury delivergd a eritique on the philosopkg
Philoso-- of weapon design, ‘ o
phy of JE——

Weapon
Desigag
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‘ He expressed concern that this thinking -~ 'we don't kﬁow what we want,
to do but want to be able to do anything! - is no longer relevant or

~appropriate. t

%&w#ﬁ to D diasSes appear to cover the strategic area.
Br. Bradbury spoke for abandoning the array concept, He suggested,

instead addltional classes to cover the tactical ar “ea.

A 1T

racteristics that people want, and then to make thab

weapon the best we can.




The gain to be achieved from abandoning the array concept could be
an increase in the number of weapons by a factor of 13-23, without the

use of boosting. If one acceptes the further spaoiélizaticn cflboosting,

s s o

the factors are probably larger still, »L?

There was an animated discussion following Dr. Bradbury's remarks,

One point in particular was whether'thé gep between 30 KT and 1 MT was
without inte?est. Opinionévprc.and con were expressed, No one present,
however, volced any diésent'af principle with_thé changes in attitude
proposed by Dr. Bradbury. | | | .

This session was adjourned at 12:05 p,m.
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Brief~-
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§';g TH SESSION
(July 3-14-: 1954)

The final session of the briefings was devoted to Livemore mattera.
The meeting bagan at l 30 p m, ’ '
After brief comments by Dr. E 0. Lawrence, Dr, Edward Teller

reviewed Livemorc'ﬁ tharmonuclear program. .
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Dr, Teller then went into a detailed analypisrof why thérgﬁhappened.
to be so many more neutrons than expected in the neighborhood éf ﬁhq
secondary. ;

A very large number of ﬁossible explanations (about a hundred) had
been explored by the group at Livermore. Several involving the premature

onset of thermonuclear reactions were mentioned; these were considered
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The explanation belleved most probable involved the géneration of

fast ﬂeutrons in the nelghborhood of. the secondary. Thls coulﬁ result

1from the actlon of slow neutrons fram the primary on U~235*,‘




. ipfg,

| Then, &+ 18]

B — " P

‘perhaps, a full scale test might be made at Redwing. The best fuel
mixture hasn't vet been settled on,

- Returning to the subject of light cases, Dr. Teller mentioned a

"wil& idea of using‘nb case at all, jJust air.

7 P

- Turning to another itopic, Dr. Teller said he wished to comment on

the possibility of much bigger bangs. |
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said the gadget would not présent any appreciable problem aside from
‘Possible the Gnomon. If the latter begins to look gcod, Livermore might want
Gnomon S ; : . - .
Tests to test it,
There was a coffee lvb.r'eak at 2: 55 pom. |
it 3:15 p.m. the meeting was resumed, Dr. York‘ spoke about ILiver- ‘
Small more's small weapons program ' "“%% N
Wezpons, ST SO B o | | FioF
Liver—. g‘ , ﬁ__
more i b fe
Linear § poe
Implosion i)
Cadgets f e
A
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Deg.




Some shots have been done for Livermore by LASL. In the 10" diameter
a velocity of one millimeter/microsecond was obtained, Various calcula-

tions about shock, reflected shock, and the time behavior of alpha were
1 /@)

. R ;{\__\_
mentmoned.)

e

He also mentioned, in

pt £

 ~reTerence to prodetonation, that if reproducible yields were insisted

?ossible
Tests

Hydridé

Program

3

on, the yields'would be a few hundred tons. Composites do not'appear‘;'
‘much cheaper, but would reduce predetonation somewhat. | |

In reply to Dr. MacDougsll, Dr, York said that the welghts and
lengths given included the warhead only, with no electromics, except
that the 240 1b figure was for a complete Sﬁ’shell‘ | |

A test shot program for this development has noﬁ y@t jelled; The
current thinking is to make one quite conservative shot (not a prototype),

to be followed by avsecond shot,

,,,,,

of substituting UHy for U metal. The critical mass is smsller with
hydxide butvthe multiplieation féctor;is lsss. So far, it appéared
that in a 16" diaméter ébout half the yield could be obtdinad, at ﬁélf‘
the ﬁriqe. However,ktheAsituation was very uncertain., Various fabrica~‘
tion and handling msthoas are being investigated.

There wefe a number of questions and some discussion about the
ideas Dr. York had reﬁorted; |

This final session of the combined briefings closed at 4120 p.m,




SEVENTH SESSION

(July 14, 1954)
The Committee met in executive session at 8:10 o T8 A11 members
~were’pr936hb_except Dr, yigner. The others pfesént were the Secretary

and Mr. Tomal,

“The topic of discusslon was the aircraft reactor program, in view"

Mraaft of: |
Nuc.ear : ’ ' ' \
Propul~ (1) The comments in the Chairman's Report of the 4Oth Meeting (letter ‘
;;zgram I, 1, Rébi\to iewis L, Strauss, June 3, 195k, item‘z) to the affec£

that the Comm;%tee was favorably'lmprassed by the plan to marry 1h3‘
‘ ORNLAPratt and Whltney programs for the "fireball propu151on ‘
mechanism", had heard of the GE and NDA proposals, and suggasted
a Study of the program as a whole io avoid unnecessary duplication i
and to'sharpen the objectives. | |
(2) The request in the pre-maet1ng letter (H., D, Smyth to I. I, Rabl,
July 9, 195A} for an elaboratlon of these camments. |
: Dr; Rabi asked whether he had correctly expressed the Committee!s
position in (1) and received assurances that he had,
Mr. Murphree remarked on some considerationarby the Atcmic Enérgy
Panel’of the DOD which had élso felt a study would be in order.
Dr. Rabi asked Dr. von Neumann to set forth his understanding cf g  ~

CALEL~ current attitudes of the Air‘Force, in the light of hié recent conversl-

uégezlif sation with Mr. Zimmerman, head of the Operatlons Research Section of

Force
SAC. Dr. von Neumann responded with the following remarks.




(1) It'is realized that the main mission is now anti-air force, e.g.

destruction of aircraft on the ground, and not industrial destruction.

» All else is secondary. ,

(2) There is great interést in large weapons. Tﬁe problém of the .
destruction of .air fields is of enormqus’ﬁrgency. 'Large‘Sbale
craﬁering is required. Even empty air fields would be bombed.

(3) The weapons ﬁhich now exist oan ésséntially fulfil their needs,
"The cafriera leave much to be desired. ' _

(4) They are very interested in contact fuzihg, and unhapg} that this
is not receiving more attention, B

(5) Ballistic missiles may become very important, but, they will not

supplant aircraft. At least one more heavy plane past the B-52 is-

- needed, Nuclear propulsibn is wvery much desired;'it is considered
more important than bomb development,
(6)‘The dispérsion ideal would be about five planes onvan alr fieid.
Considerable dispersion may be expected in the next 2-3 years.
(7) Speed may not be decisiveAin a heavy plane, High altitude may be
more important. |

There was & lengthy discussion on the proper attitude for the GAC

i

to take with respect to nuclear aircraft develcpment and its organiza~ ,

tienal,arrangements. Most of the members were‘pre?ared to endorse the

great urgency of this development. Mr. Murphree, Dr, Rabi, and Dr, von

Neumann were particulaniy inclined to this view. Mr. Whitman, on the
‘other hand, tended to take a more cautious position., He said he was in
favor of a nuclear powered plane but was not convinced it should have

first priority.




The Committee found no reason to revise its aoﬁclusioﬁs as |
expressed in the Minutes and Chairman's Report of the AOth Meeting,

The present problem appeared to be one of emphasis, and of the best
crganizatiqnal arrangements for achieving the desired ends. It was
tenfatively decided that the Reactor Subdommitteelwould study'the
situation, and visit Oak Ridge and (B, before‘ﬁhe rext meeting.

The following twu paragfaphs convey an idea of the discussion
which took place.

Dr, Rabi said that he had changed his opinion on the urgency -of
this development in view of the way the Aif Force now wnderstands its  :;
mission, He cited a discussion which Dr. Fisk and he had had with
General Bunker on the need for a long flying air platfdrm; one.aspecﬁ
being its possible use in very early warning, Long range rockets may
not come in in time for the air fiéld’demolition missions, Mr. Whitman
felt that one way miesions would be inevitable, and therefore that
chemically powered planes would serve. Dr. von Neumann said that it
will be seven or eight years before intercontinental missiles furnish
a slight retaliatory capacity, tén years before they supplant manned
planes, Therefore another generaticn of manned planes is needed,
Nuclear fuel will ba an important supplement to chemical,

Dr. Rabi wondered whether the proposed organizational arrangemeﬁte,
involv:ng Gak Rldge, GE, and NDA, really would glve the best way to gst
the best effort behind a high priority program Would a special
orgénizationiaet up‘fop the purpose be more effective? He worried that

a eollection of little projects would tend to dissipate effort; and




would fail to concentrate enough push on the program. Mr. Whitman

observed that the best Oak Ridge people ﬁére not on the aircraft ,

reactor program; it seeme& to be grudgingly céfried because of the g

Laboratory's commitment. ' ~ He did not. ‘.t‘eel that the program should take

prior:.ty over the hamogenaous mactor develoment at Oak Ridge. Dr,. ) |

Rab:. and Mr. Murphrae disagr'eed, pointmg out that Ozk Ridge's responsi-

bili?.y is relatively much less in the power program than in the air-

craft reactor program -~ perhaps a fifth ¥s a half Mr. Murphree fe;l.t

there should be two, or perhapp three, concurrgnt developments; ’the'

art is still too fresh for the ,jobr to be left with a single organization.

The responsibilities assigned to GE could not be taken away at this

sﬁage » but their effort might be pepped up. “The Oak Ridga-?ratt and |

Whitney combination is a logical one, However, Oak Ridge is proﬁably e

not gcingk to push hard enough; perhaps the responsibility should Ee

given to Pratt and Whitney. A third logical combinat;iona would involve

NDA, with responsibility for expenmental work asaigned to one of the

labora‘bomes .

Dr. von Neumann left during the above discussicn, at 9:00 p.m.
After this discussion, Dr., Rabi brought up a matter concerning

D‘istrim  the distmbutn.on of the Mmutes. The General Manager had asked whether .' ) |
' g?éﬁ% they might be shown to Commission sté.ff concé’:“ned with certain :ﬁaﬁtérs
Habes discussed by the Oaxmniﬁtee.‘. Dr. Babi had .advised the Genéral Manager
not to do so, commenting that the chaiman};f;megmmee could not
approve such a step without authorization from the full Gommittee.

There wés some discussion on this matter, The standing resiriction on
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distriﬁution of the Minutes and acceas'tO»them was felt necessary in

érde} fhaﬁ ﬁhe members‘should feel fres tchpeak frankly and freely in l
their discussions, and in‘oréér that the record might preserve as mich h
6f the character of these discussions as possibié. The Chailrmen's
Reports to the Chairman of the Commission, on the other'hahd, are the

property of the AEC; and their distribution is determined by the AEG}'i’

The Committee unanimously agreed to continue its standing rastrictionéf wA?$i,

- on distribution of the Hinutes and access to them —— and specifically,

in the case in pbint, that the Gommissiqn‘staff should not have access
to them,
This session was.adjoufned at 9:35 p.m.
EIGHTH SESSION
(July 15, 1954)

‘The Committee met in executive session at 9:05 a.m. All nembers '

were present except Dr, Wigner and Dr, won Neumarm, The Secretary and
Mr. Tomei were present.

Attention was first given to the Minutes of the 4Oth Meeting., Dr.

Minutes Wigﬁer had submitted a cor&ection; this was accepted. Other members
:gtghe also had some c§rrections. Final approval was posﬁpbned until later.
Hesting Next, Dr. Rabi read to the Committee the letter which he had

Lobvrer writtén on June 14 to the Commissioners on the case of'Dr.~Op§eﬁheimer,

' 5%, Since it was necessarily semi-offieial because of his own position he L
Cppenheimer ' '

felt it proper to ask whether the Committee wished it incorporated in
the Minutes. Various expressidns‘cf approbation for the letter were

made; the Committee agreed not to make it a part of the Minutes.
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Next, the Chairman asked Dr. Libby for comments on the progresé"

“Sunshine of: Project Sunshine. Dr, Lib’by briefly reported that fallout over the
Progress , S o
, continents from the Castle series had been very large, that it had not

yet shown up in food and human samples. It was expected to show ﬁp in o

—-——-_H.,__

o et

vegetat:ion and food by Thanksgiving, and in humans by Easter. Rise .

R

/ by a i‘actor twen'by was antlcipated 'I‘he pro;;ect. is _under the AEC

Division of Blology and Medioine. Dr. Libby has responsibility for
food and human assays, Dr. K\ﬂp and Mr, Eisenbud for fa}.}.out measurementa.
At 9i30 a.m. the following persons joined the meeting: Mr,
Strauss, Dr‘ Bradbury, Dr. Mark, Dr. Schreiber, D” Froman, Brf_.:vJane
Hall, I{r Qu:lnn, Dr. Fine, and General Fields, Dr., von Newaann a.lso
entered at this ’cime. Dr.- Max Roy eni;ered & few m:a.nu’ses later.
Dra i.ibby.went on to say that the subjecﬁ was likely %o become
é matter of more and more izi'géncy, 'i‘he effort was being expanded
somewhat; i‘urther expansion might be ziaedad; depending on resultsi

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

- well as strontium cantamlnation m:.gh‘o beoome dangerous in the region .

ey e

ey

of 2~»2£) x 10% megatons.

Sl s B s

Dr Rabi then r:alled on Hr Strauss for remarks; the latter had
none at this time.

The meeting was turned over to General Fiélds , who had asked to
bring up the guestion cf U-233 production.’ .

General Fle}.ds reported that the I)iv:f.sions of M:.hﬁary Applica{“ion |
and Production had recommended to the General Manager, for approval on

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




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

such production. Advance instruction:. was needed by duPont for their

planning and process dewvelopment.

i . : ‘ ke
The central reason for the recommendation is the predetonation -

U-233  problem with plutonium cores. |
Production s | e,
Program | ,Lgﬁgx
)

4

The following prodnction schedules have been proposed for considera-
tion, -Case A refers to no U-233 production, Cage B to the proposed

schedule including U-233.
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Correspondg_g Number of Cores
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s e Rabi asked what was known about the predetonatxon propertiea
of U=233, Dr, Jane Hall replled that its neutron baﬂkground was about

a thousand~fold leas than low g/T plutonium,&




At the suggestion of Dr. P, C. Fine, some figures pertaining to the

sbeady state after 1961 were glven. Advantages. (1) 35 more gcod TN 1%

weapons per year, (2) dollar savings of $30 million/&ear in procsssing

AW&va, Schreiber said that the 3:2 relati%é fﬁiﬁe figuée conpginea , éi
an assumption about the neutron velocity in U-233 which is sbmawhatv
,unéertain. If ?33§?1§9 néésﬁfeménts are correct the velocity may be
highe: than ass;med, and ﬁhe f;igtive value correspbnaingly higher;

Dr. von Neumann put the #rgumeht for case B aéki the bookkeeﬁing
mainly shows that case B would not make & major upset in the tharmg—
nuclear program, for all other purposes case B provides an.amportant
degree of freedom, ‘

Turning to Mr. Strauss, Dr. Rabi asked "why ask us, since so many
aﬁvéntages are evident?" Mr. Strauss replisd that the &dvantages had
prev1ously not been so clear, and that in any case it was an appropri&te
matter for GAC consideration,

" Dr. leby inquired as to the certainty of the coat estimates. hMr.'

Di§cus— G, F. Quinn said that they were the best available, althoughfit was true |

3;22 gf that experience was lacking in large scale thorium proce551ng 7

Mr. Murphree asked whether there was a possibllity that U—233

Poséible might have some dlsadvantage in weapons, Mr. Strauss said he had o

g;igs wondered about this and whether one should make a test before rushin;,i

Test intovlarge scale production, Dr. Bradbury commented that a teat would

‘certainly be wanted, but that the low‘neutrpn backgrcund is deflnite




and U-233, which is intermedlate between Pu-239 and U-235, can't do
’anything funny in a bomb. '
There was some discussion, contributed to by Dr. Hall énd Dr,
Impurity Froman, about the neutron background, Impurity syécifications would
Specifica- ‘
tions  be about 5 times more rigorous than for production grade U—235.
for U-zaathe basis of U-233 in. hand, which had been purified by the standard |
production processes, it appeared that the sp601ficat10ns could'readqjqrglf
be met. Even if the impufity levels ﬁere 50 times those spécified, -
.the predetonation probabilitj would be about 10%,

Dr. Rabi asked what would be the effects yesar by year if the
program were started in the immediate future. Mr. Quinn replied that:
next January one Savannah reactor would be put on U-233 production,
nine months later a sedond, and then a third, Opsrations would céntiﬁue'
with three reactors on U-éBBvand two on low g/T plutonium, as controlied
by the separations,capacity. h |

Two yoars from now the thermonuclear reqpiremehf.will be met by

* either schedule A or schedule B, The ﬁain differences are in U?235
and high g/T Pu, The present steps would be to approve daPcnt planning
and to commit $35 million late in the flscal year for plant modifica-
tions and construction, The duPont people anticipate no great diffi-
 culties. Dr. Rabi asked how upsetting it would be'if one had to
reverse the prograi later. Mr., Qulnn indicated the main thing would

be the conversion of the Purex plant back to its orlglnal functions.,

Thorium Dr. Rabl asked about the supply of thoriwm ores.  Mr. Quimn in-
Ore ” ' , , - ‘
Supply  dicated that the amount now available is sufficient for three years;




after 1957 a few hundred tons per year wouldVbe needed, Several of
those pfesent comrented that this was a mofe favorable situation than
the one with respect to ﬁrahiﬁm ores;

Dr. Rabi induired %rom Dr; Bradbury what‘arguments wére against
iti Noﬁs éppéaréd;  Dr. Bradbury'sgid that the strongest érgument for
U-233 was the incfgased degree of flexibility in weapon design, He
would still advocate the proposal even if a brighﬁ idea developed which ,

yﬂﬁld greatly reduce the predetonation probability with plutonium.

.The neutrons were not being thrown away; the added cost is not great;

the weapon design and ore supply advantages are very considerable.

To a question of Dr, Rabi’s on possible effects on the Livermore progra

he said i uld give them another parameter to work with.

- Dr. Mark said

:‘thié”cénsideratidﬁ was éiféady in the ethéﬁgé‘réﬁé;aTn

Mr. Whitman said it would be a good thing to get a secongéraw
haterial~into the program.k He also felt that the reactor prdgré&
would probably benefit'from this extension of technology. |

' Dr. Libby, who said he had been searching for an objection to
schedule B, obsérvéd that it might remove the pressure from developing
the technology of separating Pu-zbﬁ from high‘g/T,plutoniﬁm. Tt vas
felt, however, that this was not too likely, o

Dr. Rabi said his view was that ﬁhe proposed steé may be a.geod

thing but is not likely to be of practical significance in the

R

nuclear progrmn.%




Another advantage of U-233, pointed out by Dr. Fine, was that i%

- would permit higher yields in gun type weapons. ,
Further advantages were seen to be the lower toxicity of U-233 (Dr,
Libby), and the related technological and fabrication advantages (Dr.

Schreiber).

Dr. Rabi asked if the program would interfere with tritium p?§§ggw

intef—

tion in case a requirement for‘that;material came along. ;EQA;i;
action . | - o0 A
yvith -
Jiribium
Produc-
Quinn said that the changeover to thorium does not affect the tritium
pleture as it is now understood.
Consideration was next given specifically to the subject of pre-
Pre- detonation.r Df. Bradbury expresaed awareness of the Committée‘s concern
detonation B

on the reliability Of preinitiation estimates, particularly as they
affect expensive production programs. However, there is every evidence .’
that the subject is understood. \Gonsidering all of the Eombs which ‘

have been shot, there is about a 50% chance that a case of preinitla iom

He. was not inclined to think that a




 preinitiation test shot was called for; if there was anything really

strange involved, e, g. in the neutron distrlbutlcn, it could best be
studled in the laboratory‘k Experimsnts might be done at Pajarito,
Referrlng to the curve bf yleld vergus initiatlon time, as established
by the three available pointa and the existing theory, he sald it
seemed extremely lmprobable that the curve should hatve a klnk or

ahbulder which would make invalid the present smooth extrapolatlon

e

;
to tlme zero. ]

“was. hard to see what kind cf a test sho* .

7 mrcisen,

’ to make except p0551b13 an XR (external initiator) shot; even thls

would be of questionable value.

 Dr. Rabi 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 on the curve closer to zero time, in order to cheﬁk '
ﬁhe validity of the extrapﬁlatioﬁ. ' ; 7

Dr, Mark said that thé difficulties in predicting yields béféré

the shots were not now relevant., The yields Qf all of the shots mad‘ -
h0>t0 50 in number, and in assorted configuratiOné, ete. -— cah now he
calculated well, There is every evidence that the calculations are'
sound, and ﬁo reason to think there is anything mysterious or interest-
ing in the untested region of the yield curve. It is not clear what

use could be made of a minor correction.
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Dr, Rabi said that he could see a use from thebcustomef.ehd;
There will be a lot of bombs of high g/T,'gnd the military users
would want to have solid knowledge of the spectrum of yields., He
felt that miliﬁéry intekestuin such information about the stockpile
- might develop considerably.
It was paintad out that the two slgniflcanu technical qnsstlcns-
“are (1) what is theAprobabxlity that a neutron is present, and (2) E
.giVen that; what is the yield. Dr.,Bradbury favored a laboratéry
:.ihvestiéatidn of (1) for a period of about six ﬁpnths before returning
to the guestion of a test'shot;
Dr. Libby asked about the British report that the nuvmber of
neutrons per fission has a wide spread Dr. Mark sald the report wa;

~that the number varies

the_energy of the fissioning neutron.

With these remarks the dzscussion on prelnltiation was concluded

Dr, Rabm asked Dr. Bradbury whether there were any other matters -
he wﬁuld,llke to brlng before the Committee, There were none, and
with the remark that it had been a superc briefing Dr. Rabi said tha’
this part of the meeting was concluded,

Meeting There was a brief break, The Commitﬁee reassemhled at 11:20'a.m.,
with the '
Chairman for a dlscussicn with the Chairman of the Comm1331on. Those present -
of the
Commis~ were: Mr. Strauss, all members of the Committee except Dr. Wigner,
sion ' :
and the Secretary.




Mf. Strauss spoke at some length on the Oppenheimer caée; referriﬁg f;
pafticularly to the Commission's difficuliies in mainbaining its poli@y
of no comment and to reactions to the Commission's decision,’as mani-
ffesfed in letters and iﬁ the press; He expressed undsrstanding for
the feeling at Lossﬁlamds. Tﬁe fact thatvﬁr. Oppenheimar*s étand on
the thermonuclear question had had no weight in the Commission's
decision probably helped in regard to the Los Alamos eactlon.

He mentioned that he was delivering a Pre81dert1al cltatlon to
the Labcratory on its extraordlnary accomplishments,

‘Dr, Rabi asked what wﬁuld be the aftermath of the Commission's

After- decision on the Oppenheimer case., Since associations had played such
math of

the - & prominent role in the case, there was considerable apprehension thu:
Oppenheimer '
Case a large drive overemphasizing assoclations as dero gauory 1nformation

would be made by security offices. Mr. Strauss,assured the Gommittee ’
that this apprehension was unfounded, Several Committee members
remarked on the very grave morale problem in the Cémmission‘s labora-
toriea which resulted from the case. Dr. von Neumann said that from
a practical point of view this problem made it very important for theA
AEC to make clear 1ts criteria Df‘&SSOCl&thﬁS, particularly in view f 
of the opinionsvrecorded by Mr. Zuckert and Mr. Murray. Mr. Straus« ;
indicated that the Gomm1s31on would bring out in September e statemep+
clarifylng the security regulatlons. _

Qi | Axtentlon'was next turned to the U-233 épestibﬁ. Dr. Rabi asked ‘

Upinions
on U-233 the 1nd1vidual members in turn to express their views for the beneflt




of the Chairman of the Commission. The members responded as follows.
Mr; Whitman: We should go ahead with the‘proposed
U-233 prograu. | |
Dr. Warner: Agreed. At‘the ﬁerst,‘wa afen*t losing
mch, e | |
Dr. Fisk: Tt is ossentially a stand—off in torms of
" numbers of weapons. The preinitiation question has been
bothersome. There is apparently a real gain. If decision
is to be based on this consideration, it is essential @ov E
obtain:the opinion of the military estaﬁlishment. “Howéier,
the - flexibility argument, and the fact vt.fhat it is not &
“significantly costly progrém ﬁuffice to support pr0§osal B.
Dr, von Neumann:v Agreed with Dr. Fisk. The nuclear |
.situation conﬁains many plus-énd—minuses’and the bockke@ping
ié very qualitative; but the gain in fleiibility is very
importani. There are many'adéantages in chemistry and
metallurgy. It is fortunate that the reactor situation
is such that'U-233 production can now be injected inte
the program with no major dislocations. As a secondary
effeét'it will be of value in,helping free us from bias
and be more attentive tb_po&ﬁibilitiés_of what others,
©.:8. the Russians, may be doing, 7
Mr, Murphres: Was in févcr; The progrém might have

more advantages than can be foreseen at present,




Dr. Libby: Wes completely in favor: Hoped the effort
to pumfy plutonium of Pu-240 would not be set back.
Dr. Buckley: )Did not feel quallfz.ad to give an
iﬁéependent opinion, Was. always a.ga.inst more complmations, -
but if there were a real advantage to U—-233 would be swayed
by that consideration.
Dr. Rabi: Was r;onvinced in the mee;,:i.ng. No loss or oy
long ﬁe_arm disadvantaées are involved, and no element of
danger ’ﬁ’a's discoVvered. 'I‘;h_e advantages of simplicity and
flexibilifﬁf are impressive. Strongly supported the proposal.

(Appendix B, item 1)

Mry Shi‘&uss‘ i%zquired’ whether the opinions would be changed if it ﬁ
. ,were found that the overall capa.blll‘oy in number of crits would be less,
_; D Rabl aald his own feeling of approval would continue as long as
-there _wgre»m short term disadvantage. A long term one could.@lx«zays
be made Aup by building another plant. He would have opposed tha:\%“ :

’proposal had 1t shown a short term loss, i.e, fewer weapons in !'58.

(Appendix B, item 1)




Br:.ef cons:.deration was ga.ven to the aircraft reactor program.

Aircraft Dr. Rabi advised Mr; Stra.uss that the Gommittee would defer any addi-
Nuelear
- Propul- tional recommendations until the Reactor Subcomttee had studied the
sion S :

Program matter further and -had feported, He mentioned the Subcomittee's plan,

‘Reactor to visit Oak‘B:Ldg;e, {n Septemﬁer.‘ Mr. Whitman announced that Dr, Wa.gner

Subcom-

mittee had been reached by telepho*ze, and would be able to attend on the

Visit to :

Oak proposed dates of September 21, 22, and 23. (Appendix B, item 2) .

Ridge .
At 12:30 p.m, this sesslon was adjourned.

NINTH SESSION
(July 15,71954)
The Committee met in executivé session at li45 p.m. All members
were present except Dr. Wigner, and Dr, Libby, who was absent from

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

GAC Dis- The Chairman called for views on the weapons programs as presented
cussion : :

of -in the three~day briefing.

Weapon : : ‘

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

Sandia  the Sandia Laboratory. The time has come when the demz;nds on Sandia
should be determined by the mission of f;he Armed Services rather than
by the potentialities of new weapons. The Laboratbr:f, and what it
-représents P should grow more and ‘31701‘,9 m impertance :elésive to Los
Alamos. The weapon philosophy argufnents seﬁ forth yesterday by Dr,
Bradbury were illuminating, ‘and should be very carefully conside:‘éd E
in pia.nning Sandia's i‘ut;ure efforts. Systémé ‘studies » in which Sa«md:v.a.
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has a strong capability and a strong interest, are a prerequisite to

The . what Dr, Bradbury is trying to do.
Revolutlon : : : o R
in Weapons Dr, Rabi commented in this vein, saying that Dr. Bradbury's remarks
and the - .
Growing had made clear the campiete revolution which has occurred in atomic

JImportance
of weapons. There widl be very little resemblance betwsen the situatian
Sandia ’ - ’

two years from now and that two years ago. Dr. Rabi remafked on the
maturity of the weapons art, the great prominence that systems engineer-,
ing must now have, and its intimate relation to missions and to the
stockpile. The‘duty of ensuring the most effective use of weaponé, égd
of developing a general philesophy of weapon utilization wili devolve
more and more on Sandia. ' | |
There were several comments on the need for enccuraging and
Need for utilizing Sandia's capability and 1nterest in sysuems englneerlng.
Encourag~ , o
ing Some members had gathered that the new Area Manager was not prov1dlng :
gﬁiﬁiﬁ: such encouragement. There was some discussion of the matter. The
g:ndia Committee did not feel it would be appz¥§priate to make formal comment
at present; however it was hoped,thaf~ways would be .found %o encoufags
this vital work, The feeling was expressed that the Committee should
manifest a lively and continuing interes’ in the work of the Saﬁdig
Laboratory; |
It was remarked that the Sandia presenxations were in general wery
good, although the weapon effect presentation_was poor. The latter was
probably a case of having misgudged the audience. There was also
some dlsapp01ntment about - the to-do ralsed by Sandia on the difficulties

of contact fuzing., However the significance of this was difficult to




Los
Alamos

{iver~
more

‘aran
UL
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‘Judge in the conte%b of the general situation on systems studies.
(Appendix B, item 3a)

Mr. Whitman said ﬁhét the Los Alamos presentaﬁion wasg & %ary high
gradekjob, and this seehed to be the unanimous feeling. Dr. Fisk
'adaed that, mofécwei, one gained an increasing feeling of stféhgth and
maturityvin the'Labo?atory. Mr¢'Murphree aaid that Df. Bradbury's
proposal on weapon philbsophy was a sound one. Dr. ?isk suggested that
the Committee not‘attempt to judge that point of view now, but should
ecall aﬁtention to it, to its real importanceg and to-the importance of

examining it. (Appendix B, item 3b)

The next subject discussed was the Livermore report,;

_ fThe Laboraﬁory
ciaarly has #efy capable ﬁéople on its staff; it is unfdrtunata that
they are not being effectively utilized up to their abilities,

Dr, Flsk sald he felt the Committee could endorse the small. weapon

program.

] Mr Whltman had been shocked by the tboﬁéht
| of lO OOO MT 1t would contaminate the earth, Dr Rabils reaction was
that the talk aﬁout this device was an advertiéing stunt, and not to

be taken too se;iously. | ‘

With reggrd to the Sméll weapons, Dr, ﬁabi said he had felt there
was sometbhing vgny'amateurish in the way the objectives were définad,
The program was being set up without any study of how the war would be
fought, what the planes and rockets actually would carry, ete,

] g’: s ‘L‘w
E‘a‘. f“’ By 3
e s B Ll "‘
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Two different explanations were advanced to explain the state of
DiffiT the Livermore program; (a) the way the objectives are set up and the
giiiles problems originate, and (b) the administrative organization.

Livermors _

Program Dr, von Neumann said that the objectives are being defined
essentiaily as to do something more risky than Los Alamos.' Thig pute
them in the frustrét%ﬁg‘positioﬁ of not ‘having a'real~program of their
own, " Dr. Rabi said that Livermore has no responsibility for ény o @‘
necessary part of the weapcns,progiam. He would like to see a clear
division between Los Alamos and Livermore with respect. to defined and
different 6bjectives. | |

However, the main problem, acgording to Dr. Rabi, was administra-
tive. The Laboratory wouldrbecome a very effécﬁive organization if it |
really had a director. At present, responsibilities are divided in.
such a way that.the arrangement works against the dsvelopmsgt of

'strength and purpose in theiérganizatioﬁ. The Commission should inéisﬁ
on a full-time director; the Labdratory is too big to run in a hépﬁaéafd  ; 
way. Dr. Fisk agreed. He also felt that Dr, von NeuﬁAnn's boiht £hat‘
the Laboratory lacked a clear job to do was éerious. This situatipn
needed correction. Dr._von Neumarn agreed that the Laboratory was. “

~ being run by very bad organizational principlesg but it was functioning

pretty well in spite of this. He said thet the presentation had been

good.
Weapon The general feeling seemed to be that the Livermore program needsd
Subcom- : :
mittee more rational definition and greater strength of purpose, and that the
Study of :

Liver- method of administration should be improved. Before the Committee would
more ‘ o : , ‘ ,
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be in a position to make any detailed recommendations, howevef, it
would be necessary for the Subcommittee on Weapons to sgtudy the situa-

tion and render a report. The work at Berkeley should probably be

" included in this study.' (Appendix B, item 3c)

Test
 Programs

Philog~

ophy of
Weapon

Develop~ - B '
“weapon situation, to the things which are now important to be done.
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Meeting

The next subjeét considered was that of the test programs. Dr.

Rabi felt that the plans were perhaps over-elaborate. Dr, Fisk poiuted ?;i\A

out, -however, that a criticism to this effect was scarcely Justlfied

since Dr. Graves had cautioned the audience repeatedly in his presenta~’ —r

‘tions that he was merely describing candidates for st shots, There

woere not as yet ény firm proposals. All of the items were intereati‘&'

to consider. (4ppendix B, item 3d)

The next point considered was how the Committee should comment cr
Dr. Bradbuny‘é concluding talk, Dr, Fisk summed up the discussions by

saying that attention should be directed to the revolution in the

The Committee should point to the need*fdr clarity in the objectives
of the weapohs programs, and the need for jcint participation Ey the
laboratories and the military establishment in studies aimed at
achieving this clarlty, (Appendlx B, item 3e) | )

The Minutes of the 4Oth Meeting were further considered, On the
motion of Dr..Fisk and second of Dr. Warner, the Minutes, with inclusicn
of ceftain rephrasingsvsgggested by the individual members, were :

o _ /

approved.,

As the next item, Dr. Rabi called for a report of the Reactor

Subcommittee on the meeting at Chicago




. Whitman began with the boiling reactor. Dr. Zimn was now

Report testing excursion oonditions and various types of shutdown fuses. The
of '
Reactor final test was to be a runaway experiment in whlch the assembly would
Suboom-

mittee  be allowed to destroy itself through meltlng of the fuel elements.

- Boiling Then a new assembly would be set up at Arco and operated till the snoﬁ- ;‘:i
eactor flies. ’The new assembly would incorporate various improvements and ]
would be used for additional tests of boxling operation,

A tentative, and somewhat tight schedule had been established for -

building the EER (experlmental b01ling,react9r) at ANL. It prov1des fcr“ o

. preliminary design ~ now completed
sele@tion of architect-engineer 1 September 54
construction begins | ~ 1 April 755‘
core fabrication - - " ea., 1 year
reactor critical end of 156

The Subcommittee was in accord with these plans. Mr. Whitman said
there was a problem about the contractual arréﬁgements. Dr. Zinn
‘thought the work would go better Qith a lump sum’plus fixed 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 Hzo and slightly enriched fuel. It would
produce 600 1b steam and furnish 5 megawatts of electrla power for
dlstrlbutlon.'

Some other points on boiling reéctors‘were the followiﬁg. It is
hoped that 40% burnup can be échieved‘with fully enriched fual, 1% with

natural uranium. Heavy water might be preferable in a 1arge unit;~the




cost of a turbine system does not seem excessive. Dr. Zinﬁ waﬁﬂé‘ﬁoﬁﬁ; 
concentrate his efforts on small reactors and SpSlelc problems, nct on‘
a big power reactor. He felt that industrial interest in a big reacuar’
would not interfere witH_hls own interests. A large number,of ucmponent; 
tests need to be carried out, a.é. on the resistance of fuel elements
‘to burnup and corrosion. |

Mr, Murphree added the following poiﬁts:

(1) br. Zinnkhas some worries about the usé of radioactive steam‘;
in turbines, and wants to do ex@efiments to evaluate the possible |
troubles, ; ,

(2) He also wants to evaluate chemical costs. It appears that to
throw away the spent fuel instead of reprocessing it would add only |
1-1}% mills to the cost per kwh, '

(3) Under some eondltlons of operation, fuel elements would have to
last as long as seven years in order to achieve the desired burnup.

. Hence, corrosion probléms become éf particular imﬁortanée, and they

,‘reqhire study. Some work- is being done on4Cerosidniresistant‘"ﬁeaﬁ";

but at presentﬂthey’feei they have té rely on jacketé. o
Mr. Whitman added:

(l)Athat'Dra Zinn wants his boiling experiment to be thought, df'aé v
“trlvial" 50 that more chances can be taken in bolder experumentatﬂon= ana

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

- elements.

At 3:15 p.m. Dr. von Neumarm left the meeting.




Breeder

b0

ﬁr. Rabi asked the Subcommittee to preﬁare a written report on the

Laboratery and the boiling and fast breeder reactor wofk to serve as a

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

put to it. (Appendix B, item 4)

Mr, Whltman then commented briefly on the fast reacbo‘. - The
crltlcal quesbxon is whether it can breed if diluted with structural
materials. The relevant experimsntal data should be'avamlable in about’
a year,

"It is proposed to build EER number 2 at Arco, at a cost of $19

mllllcn, according to the following schedule:

development only till July 1955
architect-enginesr oo
building construction April 195¢

- ready for operation S ' January 1958

(optlmlstlc estimate)
Mr. Whitman said he had been impressed by the fact that Dr, Zinn's

- enthusiasm on the breeder seemed much less than on the(boiling‘reastor.

Mr. Murphree commented ﬁhat breeding had only a long rangevimporﬁaﬁﬁe,
in view of the available ore supply. He was inclined to support the
bregder on a long range basis, but not as an urgent project. It could_
be pushed hardef than it is being pushed, but it would be difficult to
find jﬁStification‘for doing ao.‘A |

A number of other toﬁics received passing mention in this discus-
sioﬁ. (Dr. Zlnn's attitudes toward homogenecus and llqu1d blsmuth :

reactors, his apprehension abOut the leak hazard in the use of llquld
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sodium in graphite reactors; the lack in the reactor program of a working-

policy team composed of experts in the field; question as %o why build

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

reactor program should be pushed now for reasons of international
prestige and that economic reasons would eventually be valid,)

Mr, Murphree noted a specific point relevant to the health of the
program, that ANL does not at presént receive reports from Hanford or
Savamnmah River. This was felt to be unfortunate. The Secretary was
directed by the Chairman to record this point in thé Minutes..

The Committee agreed to eomment favorably on the AWL program for

. developlng the boiling water reactor and to recommend that it should

receive strong support, ineluding ‘the minimization of contractual éelava.1ﬂ.;
Other reeommendations should await the ‘more detalled wrltten report u
from the Reactor Snbcomm;ttee.-‘(Appendix B, item 4)

At this point Mr. Tﬁmei was excused from the meeting,

The question of dates for the nekt meeting was considered.’ In
view of ﬁncertéinties as to the membership of ﬁhe Committee at the time
of the next meeting, no firm dates were established, It was agreed that
the meeting would be held sometlme between Qctcbav 1 and 11, 1954, and
the.kth, 5th, and 6th were tentatlvely‘selected. (Appendlx B, 1tem E)

Mr, Whitman suggested that there be a session on weapon effects

“and on Project Sunshine at the next meeting, with Dr. Scoville to attend

if possible., (Appendix B, item &) Dr. Fisk suggested that Dr, MacNair
might also be asked to take pabt in the presentations. The latter
possibility was left open., However, it was generally agreed that it was

time for closer contacts betueen the GAC and the Sandla organization.
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At this time Dr. Buckley took ocﬁasion 'to express His regret that, .
‘ :Ln v:;\.éw;-; of the expiration of his term of appeintment,‘ he would not be.
present at the next meeting. Dr, Rabi and otﬁer members expressed Ai;,l‘méir‘ L
- warnm best wishes to Dr. Buckley and their é,pp_mcia.tion f&r his services §
on the Committee. . o | |
There being no further business‘, this final SBssioh {ms achéufnéd |

at 4:05 p.m.

- Richard W. Dodson
Sacretary

Attachments {3)




L1st Meeting of the General Advisory Committes

Tentative Schedule and Agenda

Monday, July 12 (at Sandia)

8:00 a.m, - 12:00 noon -- Pregentation by the Sandia Laboratory
1:00 p.m. - 315 p.m. -- Presentation by the Sandia Laboratory

'I‘uesdav, July 13 {at Los Alamos)

9:00 a.m, - 12:15 p.m, ~— Techniecal Presen‘bata.on by LA?:L
1:30 pun. - 4:30 pume -- Teohnical Presentation by LASL

Wednesday, July 1 v ‘
9:00 a.m, - 12:15 p.m. -~ Presentation by LASL
1:30 pam. - 3:30 pm, ~ Technical Presentation by UCRL

8:00 pam. -~ 9:30 pom, — Execu‘bive Session (Committee business
and NDA matier)

Thurs ’ July 1

- 9:00 a.m. - 12:15 p.m, - Executive Session {Report of Reactor
_ Subcommittee and other matters, The
Committee will meet with the following
persons at the latter's convenience:
Gen. Fields, Dr., Pittman, Dr, Bradbuzy,
Mr. Strauvss-~ probably ccmenc.,ng ab
“about 10:00 a.m.)

1:30 p.m. : -~ Execubtive Session




GENERAL ADVISORY COMMI'TTERE
10 the
U, S. ATOMIC ENERGY . GOMMISSION
Washingtcn 25, D. C,

July 16, 1954

Mr, Lewis L., Strauss, Chairman
U.8. Atomic Energy Comnmission
Washington 25, D,C,

Dear Mr. Strauss:

Herewith is the summary report of the 4lst Meeting of the General
Advisory Committee held in Los  Alamos and at the Sandia Corporation in
Albuquerque on July 12, 13, 14, and 15, 1954. All members wmth the
exception of Dr. Wigner were in attendance.

The first three days‘were devoted to briefings by the Sandia
Corporation, the Los Alamos Scientific Laboratory, and the Livermore
Laboratory in connection with a simultaneous visit by the Military
Liaison Committee to the AEC, the Defense Department's Coordinating
Committes on Atomic Energy and its Teshnical Advisory Panel., The 1l5th
was devoted to a meeting of the GAC with Commission and Los Alamos
staff, At this time, we had the benefit of the presence of the
Commission Chairman for an important discussion of the U-233 program
“with the Director of the Division of Military Application, -the Birector '
of the Los Alamos Laboratory, and AEG and TASL staff. ' T

Our ecmments and recommendatzons follow.

"For these reasons we unanimously recommend the immadiaté initiation
~ of Program "B" with such modifications as may appear desirable after
further discussion and after consuliation with the duPont Company. -




' We also recommend that a'test of a device using U—2§3 be made as
soon as practicable when a sufficient quantity is available.

2. Aireraft Nuclear Propulsion Program, The pressurs of time, and the
injection of the U-233 problem into our agenda at a very late date, com-
bined with the lateness of %the Commission request for further elaboration
of oiir comments on the ANP program as given in the report of the Chairman
of the GAC dated June.3, 1954, made it impossible to study the ANP problem
in greater detail at this meeting. However, the Subcommittee on Reactors
proposes to meet at Oak Ridge for three days, September 21, 22, and 23,
1954, to consider the whole AN? program and hopes that the Commission
will invite attendance at this meeting of representatives of the Nuclear
Development hssociates and the General Electric Company, as well as AEC

. staff and other interested parties. We hope that a report, which may

be useful to the AEC, will reault from this meetlng.--m““~*

We wiah to reiterate our belief in the importance of the ANP program
for our national -defense, and our hope that it can be so organized as
to proceed to its objectives with minimum delay.

3. Qomments on the Discussions of July 12, 13, and 14, Jointly wiih the -
MLC and the CCAE we had three days of review and discussion at Sandia
and Los Alamos with the principal staffs of Sandia Cerporation, LASL,
and Livermore Laboratory.

(a) Sandia. We were impressed with the strength of the organization for
engin@sring development and design, and the great attention which was
given by the organization to relisbility and effectiveness in weapon
designs., Significant progress was reported in the development of fuses
in the direction of reliability and simplicity.

We noted with special interest and approval the careful effort which
is being made in system studies toward understanding the nature of weapon
gystems which make for maximum effectiveness, 4

We were also gratified to observe the close and friendly cooperation
of Sandia with LASL and w1th the mllitary c"ganizatlons‘ ,

“(w) Los Alamos. The day and a half of briefing and discussior by the
staff of Los Alamos was illuminating and complete, We heard from: Dr.
Graves on the CASTLE tests and the future TEAPOT, Post-TEAPOT, WIGWAM,
and REDWING tests, Dr, Schreiber on present weapon status, nuclear
safing and U~233 in gunss Dr. MacDougall on tactical and small weapons,
_and also on possible improvements in the 30 KT region; Dr, Mark on .
CASTLE and forward-looking prospecte in two-stage weapons, and also en
the use of "dirty" plutonium; and, finally, Dr, Bradbury on future
directions in weapon design, utilization and stockpiling,




We were impreased by the broad range of Laboratory cbjectlves, and
by their realistic formulation in relation to military utilization,
which are indicative of the great strength and maturity of this Labora-
tory. Although many formidable technical problams in the forward-looking
program remain to be solved, particularly in the small weapon fleld
"the progn031s for contlnued success seems favorable,

There was expressed in the Committee a certain concern with the
program as & whole, particularly in the light of the altered two-stage
weapon situation. Although no specific suggestion on the program is
offered, it was felt that some thought should be given to a firm assign
ment of responsibility and authority to a full-time director of the
Livermore Laboratery which may result in a more crisp program and a
more effective sharing of weapon.responsibility with LASL,

(d) Iest programs--TEAPOT, WIGWAM, Post~TEAPOT, and REDWING. We do not
wish to comment on spscific items of the test program at the present time
since the plans may still be subject to drastic change. Howevar, it is
very gratifying that even after the numerous advances of the last years
there are so many items which are worthy of the effort and eXpense in~
volved in weapon tests, This may be an appropriate time again to emphasize
the importance and value-of the test programs.

{e) Weapons ﬁevelopment Philosoggx The proposal by Dr. Bradbury of 8
philosophy to guide weapons devel --ent ovex thﬁ ne
_degerves particular attention, SN )

“period of transit
modest range_of 3

V We would, therefore, vurge a vareful“reappraisal™o
bhe relations between the types of design “T“ﬁﬁﬁigg?—ﬁéiﬁbns and the
missions for which they are appropriate, with the objective of estab-
lishing guidance prineiples for optimizing tle design -of the several ‘
- classes of weapons, small and large, which could accomplish these missions,
In such a reappraisal, both LASL and Sandia should take part with the '
Milltary Departments in the nacessury comprehensive system studles.




L. Argonne Reactor Program -- Boiling Raastors. At this Meeting the
Committee heard a report from its Subcommittee on Reactors covering

a three-day set of detailed and thorough briefings by Dr. Zinn and his
‘associates at ANL during the preceding week. This study was undertaken.
so that the Committee could respond to the General Manager's request
for an appraisal of the boiling water reactor’ development being carried
out ag part of the ANL readtor program. :

‘We wish to endorse the general program outlined by Dr., Zinn, 1nclud-’
ing the long-range development of the fast breeder reactor. In the
following, we comment specifically on the boiling reactor program.

Present plans call for testing the exdsting boiling reactor instal- DI
‘lation at Arco under conditions of high operating power leading ta =
destructive melting of the fuel elements. Further teets will be carried
out on a new and improved installation this fall, It was also noted .
that a tentative schedule has been established for constructing, at the
Argonne National Laboratory, an experimental boiling reactor (EER) capable
of delivering five megawatts of electric power. This schedule provides
- for construction to begin April 1, 1955, and for the reactor to go
critical by the end of 1956. The component tests and studies, outllned
by Dr. Zinn, on fuel element design, corrosion, burn vp, the use of
radioactive steam in turbines, and chemical costs are integral and
“essential parts of this program.

~ The Committee continues to believe that the boiling water reactor
development program is one of great promise, We recommend continued
- gtrong. support with arrangaments which will m;n;mize contractual delaya.

In our study of this subject we have been reminded of the importance
of maintaining a flow of information between different groups with common

technological interests; and wg hope that asrrangements can be made to
" facilitate the exchange of technical reports between ANL, Hanford, and
Savannah River, . . P

A more detailed report is being prepared by the Subcommlttee and
will be avallable at a later date.

5. The Meeting was the last meetlng'of the Ceneral advisory Comnittes

before the terms of office of Dr. Buckley, Dr. von Neumann, anc Dr, Rebi -
expire., It was therefore impossible to fix a definite date for the mext = .-

meeting., However, a tentative date was set for October 4, 5, and 6,
1954. ' '

In any event the meeting.will occur in a period between October lst
and October llth, Among other matters, the Fommlttﬁe hopes to discuss
weapons effects, and Project Sunshlnc.




In the meantime the members of the Committee will continue to
be available to the Commission for any problems which may arise. '

Sincerely yours,

& “ Ia Ic Rabi
' Chairman
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INDIVIDUALS SCHEDULED
T ATTEND ORTENTATION TOUR

Lt. Cmdr. Robert E. ADAMSON, Jr, - MLC
Mr, Paul W. AGER - AEC-SFO

Dr. Robert F, BACHER -~ CCAE

- Dpr; D. P. BARNARD ~ CCAE

Lt. Col. L. L., BECKEDORFF - AEG-DMA

Dr, Norris E, BRADBURY - LASL

Dr. Oliver E., BUCKLEY -~ GAG

Brig. Gen. H. G, BUNKER - MIC ,

-Col. David 0, BYARS, Jr., JTF-7 -~ MLC
Brig. Gen, William W. CANTERBURY - CG, AFSWC
Dr. Richard W. DODSON -~ GAC '

Col. Elmer T. DORSEY, USMC - AEC-DMA
Brig. Gen. X. E. FIEI.DS - AEC-DMA (CCAE)
- Dr, Paul C. FINE - AEC-DMA )
Dr, James B, FISK - GAC

Dr. Darol K. FROMAN - LASL

Dr. C. C. FURNAS -~ CCAE

;Rear Adm. Robert GOLDTHWAITE, c/s JTF—?
Dr. Alvin C, GRAVES -~ LASL

Lt. Col. David R. GRIFFIN -~ MIC

Col. L., V. HARMON - MLC -

- Mr. R, W. HENDERSON -~ Sandia Corp.

Brig, Gen. Kenner F, HERTFORD - MLC (CCAE)
Mr. 8, C. HIGHT - Sandia Corp.

- Mr, L. A, HOPKINS - Sandia Corp.

Dr. J. E, JACKSON - CCARE

Mr. Don JOHNSTONE - AEC-SFO

‘Brig. Gen. B, F, KELSEY -~ CCAE

Mr. George P. KRAKER, AEC-SFO

Dr. Ernest LAWHENCE - UCRL

Mr, Donald J, LEEHEY, Manager - AEC-SFO
Dr. Willard F. LIBBY, GAC

Maj. Gen, A, E. LUEDECICE CG, AFSWP (CGAE‘
Dr. Duncan P. HacDOUGALL - LASL

Dr. Walter A. MacNAIR - CCAE 7
Dr. J. Carson MARK - LASL

Mr, James W, McRAE - Sandia Corp.

. Capt. H. G. MUNSON, USN ~ CCAE

Dr, Eger V. MURPHREE ~ GAC ‘

- Mr. A, J. O'DONNELL - AEC-SAN

Nil“
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Col. Robert A, OLEBON -~ MLC
Dr; I. I. RABI ~ GAC
Capt. Paul H, RAMSEY; USN - FILC
Col. Orin 5. RIGHARDSON MLC
Gol, 0.:J. RITLAND - ML
Majd. Gen. Harry MdK; . BO?ER MLC
Mri R. E; SCHREIBER - LASL '
Mr, Herbert SCOVILIE Jru & MLC
Capt. Courtney SHANDS; USN - MLC
My, T. E. SHEA - Sandia Corp,
It: Col, Morris L, SHOSS - MLC
Lt. Col. Clark J. SMITH - MLC
Dr. Henry D, SMYTH, Commissioner, AEC
De, J. C. STARKS -~ CCAE '
Maj. Gen, L. S, STRANATHAN, CG, FG/AFSWP
Dr. Edward TELLER - UCRL ¢
Lt. Col, Mark H. TERREL -~
Maj. Gen, H, B. THATCHER - MLC-
Dr. Anthony A, TOMEI - GAC
Dr. John E, VANCE - CCAE
Dr, John VON NEUMANN, GAC - CCAE
Dr. John C. WARNER -~ GAC
- Dr, Walter G. WHITMAN - GAC
“Lt. Col, Harold L, WHITIEN ~ MLC
Mr, Harry A, WINNE - CCAE
Mr. D. F., WORTH, Jr. - AEC - SFQ
Rear Adm. G, C, WRIGHT - MLC
Lt. Col, Dantes A. YORK ~ MILC
Dr. Herbert P, YORK - UCRL
Dr. Carroll L. ZIMMERMAN ~ SAC
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