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”cooperative and helpful in his dapacity as the Gammission‘s GAG Liaison

. Ootober 28 from.Mr, Strausst There was prellmznary dlscu351on of some o S

_'Neﬁ Cﬁéirw" Next, accedlng to Mr, Murphree‘s earlier request, the Chalrman ;(M

man of

‘ Reactbr'-

Subcomw
nditee

 Agénda,
Next
Meeting

Attribu-
tions of
State-
nencs in
the
Miautes

 the Secretary, and Mr. Tomei were prasant
'been supplied far £he meatlng, and said that nr. McDaniel had been vary .

>‘Offioer‘_ He next dibected attantion to the agenda for the meating,

i of these items.

<the GAG should have a discuaslan of the industrlal and medzcal uaes of

- GAC, at the next meeting.

K /

~ FIRST SESSION
(November 4, 1953)

Tha meeting began in executive session at 10:00 a.m, ALl memberé, _ﬂ;}

" The Chalrman bagan by‘mantlonlng the full doaumehthtmon whioh had

particularly'to & series of items {a to 1) Iisted in the letter of

relieved him of his duties as Ghainman of the Subcammittee on Reactors,

Matarials and Prcductlon. Mr. Whitman was appclnted to this post

Raferrlng to the agenda before the Gommittee, Br Libby sald thatt

1sotopes. It was suggested that the subject be discussed wmthin the _

The Mlnutes of the 36th Meetzng were con51dered Dr. Bucklsy raised i

a poznt of princlple w1th respect to the practice off' cluding near—

quotatlons of persons other than GaC members, ,g. Cammiséloners, in the

Minutes. He felt that this should be avoided as a courtesy to thnse
who were not in a position to check the text before the Mlnutes were
adopted The Committee discussed this question briefly. Dr, Rabl

observed that 1f the Minutes had wide circulation he wnuld share Dr.‘

Buckley’s point of-view. However, since their circulat;on was strlngently{




. statements, Dr. Rabi felt that the present rathar detamled and Speclfla

“reporting should be contlnued at least until 1t beaame apparent that :

- Minutes
Approval,
36th
Meeting

Meeting
with the
Commis—
sioners
and
“General
Manager

Agenda;
This _
Meeting

the dlSGUSSlﬂnS could not be well understccd without attribubion ofii"

.of the Act was in preparatlon. The General Counsel had not yet prepared

limlted since the Commissioners could call for correotions, and since

it led to dlfflcultlea.

" Two minor correctlons were noted, Then, on Dr. Warner's motion and

Dr. Buckley‘s second, the Mznutes of the 36th Meeting were unanlmously

apprcved

D Rabi asked whether there were any statements fnom the Subcmnu

mittee on Wéapons. Dr, von Neumann said there were none whlch called '

for present action. Cammenting on the osclllatlons in plans for the

Castle tests, he expressed the faeling that in general a greaﬁer con-

- sistency in Commission policy was to be desired,

At 11:00 a,m. the Committee was joined by Mr, Strauss, Mr. Cémpbell,«'f}

Mr. Murray;.Dr.‘Smyth Mr. K. D. Nichols, and Mr, Whiiér Williams.

After 1ntroductions Mr., Strauss commented on some of the agenda

> items (l) An amendment to secticns 5 and lO and other relevant sections:;;\

th@‘alteratians'for fusion as contrasted tn fission. The GAC should

think about what if anythlng, could be done, especlally on control of

1nformat10n‘ (2) The Commission would like the Committee to consider the -

- size and type of the strong focussing accelerator prqpbsed by Brdokhavenf;”_é

National Laboratory, and té express its views on the'ﬁroposal in the light . .

of its earlier recammendationé. (3) The Commiasidn’s%patent pro@osals

 had not yet been dlscussed w1th all interestsd groups, and should be held,

for the present in strictest confzdence.




Mr. Strauss then responded to questlons on several of the other
points in his pre-meeting letter. | o
On item ¢ (p0581billtes of further fusion weapon development): Gen.‘fﬁ

Fields had suggested this item and might discuss it in a later session.‘, ;7

S I S S R ST S sty 2

Taforma- |
tion ]
Exchange

X%wéégf it is.stiil ieSsvthan’the Britiéhf;ﬁhﬁQ b?ééﬁééiéf tﬁefﬁ

ﬁ §%§§§tory?festriction’on excﬁanging informafién whiéhvcould be;§¥£?g§§L  fﬁ@
lated to weapon information. The Bfifish aléoAdeéiféd dooﬁeraéibﬁ o§
weapons effects, The Commiééion is considering a hew section to Area 2
(Health and Safety) of the "Modus Vivendi", to provide exchanges on the
effects of heat, blast, and radiation on'human beiﬁgs and their environ-
ment, excluding information bearing directly onAweabons;
| ‘OA item £ (excﬁange of information with the Canadians): It was ‘
hOped that somethlng might evolve from GAC discussxons which would aid in
ea31ng future relatlons with the Canadians. Knowledge of how'we have
cooperated in the past would be helpful in dealing with the new top man
(Bennett, replacing Macken21e) The personal experlences of GAC members,

in cooperating~with the’Canadians, would be appreclated‘

- Dr., Rabl next called on Dr. Wigner for commants on the AEO actlon of H ;

August 2? on the CVR. Dr. Wigner referred to the reappearance of‘the

Cost
$100 mllllon flgure as the ceiling cost-cf the PWR and to the prev1ous

i assurances made to the GAC that the cost wculd not exseed $SO mllllon.,‘
4
1

- If $100 million were set as ‘the ceiling it could be argued that the actual




'1for apprehcnsion that this project would éonsume all funds whieh mlght be

cost would turn out to be $100-150 million. Moreover there were grounds

available for building a power reactor, so that other developmentsvwould e

‘be stlfled even in the National Laboratories. There was discouraganent

and concern among the reactor groups of the country (Dr. Wigner emphasizedjé; 

this last point).

E%ﬁkllzho a.m, Mr. Campbell left the meetiné;k

These rémarks led to considerable discussion. Mr. Strauss reviewed

: the historical background'of the power reactor situation; and also

agsured the Gommlttee that the AEG had no 1ntent10n of spendlng the entire‘,*

W\-MM?O mlllion. The cost would be well below this flgure.

‘schedule.

Dr. Rabi asked 1f any 1nformation was avallable on the recent .

" British test shots. None was. The British had been5very cooperative in -

letting the U. S, base small planes neafby and in giving their shot

Dr, Libby raised the.qpestibn‘of what would nApﬁéh to the CR&Sj: 
chemical engineering target’progfém at Livermore. There was disaffection ;531
in the group; he felﬁ'iﬁ‘should be held together. Mr. Strauss 1ndlcated [
that some of the talent was being absorbed by Whitney, others were not
because their salarles were too hlgh.

The visitors left at‘ll=55 a;mf,xand the meeting §ontinued ih*‘ 
executive 3eséion. | | | |

The subjects of information exchange and intelligénce were discuséed

‘Informa~ Mr. Whltman mentioned Gen. Elsenhower's favorable attltude (durlng SHAPE)

tion
- Exchange

to maklng weapon effects information available to forelgn natlonals in




NATO‘ 'Dr. Wigner falt the proposed extension of exchange with the
British, in this field would sti1l lead to only a diluted cOOperation,

and asked about exchange of intelligence informatlon on the Russian shots.

It was pointed out, that-the intalligence teans have §coperatad very .:
| closely. . | : o o
Dr. leby returned toa point he had raised in prev1ous mﬁetlngs/of ,fm
Russian the Gommlttee, namely his grave doubt that- the Ruasians have U—235 and
25 T production facilities for it (since their. diffu81on plant has not been
‘sean) Dr, Fisk argued that informatlon not avallable to the GAC gives

evldence of a Russian diffusion plant* and Dr. Rabi reviewed(the’ek

“At 12130 p.m, this séséion~wasradjourhéd‘ ”

SECOND SESSION _ .
(November &, 1953) TR "‘V ' : ; g

At l 30 p.m. the Gommlttee met with Gen, Flelds, Ccl. V. G Huston,

Weaoon Dr. N. E Bradbury, Dr. H F. York and Dr. Smyth Hr. Mnrray and Mr.if
Matiers o
« Gampbell entered a few minutes later. - All members of the GAC were

present. The ‘Secretary and Mr. Tomel were also present

ua

qu;gg reviewed th plannlng for Operatlon Castle.ﬁ

- Casgtle
Plans -

-A et e ) - ‘ L " - ».‘,




" Thermd- -

5-7 years: 40, OOO 20 000, 10,000, less than lO O

7 the 1mmed1ate future Air Force interest seems to lle in the very heavy

weapons, In 5-7 years more gmphasms on the intermediate and lighter
welights is antlcipated. Dr. Bradbury suggested that the folloﬁing weighﬁs,,

in pounds, might characterize the weight classes of interest in the next

PUSRTE s W"‘W




to follow the various studies and developments (e.g on the 8"'proaectlle),i
and to raise red flags if necessary.A It has acdess to but not a great ; . ’
1mpact on much of the weapon systems wcrk in the DOD. One limitation‘is  iai
the smallness of the DMA staff | -
Gen. Fields rev1ewed the prom131ng developments in the Li-6 producm o
fion‘program. He alsd said that the capital facility costs for the V H

ﬁhermonuélsar prdgram will be $227 million. Operating costs this year‘ ‘% ;

will be $36 mllllonnand_will_rlserto moreﬂthan $lOO mlllion per year.

r;ﬂfbfkuhext commented on the work at Livermore, He did not
antieipate tﬁat the new directive for small fission weapon development ét
Livermore would Sériously interfére with the thermonuclear program,

prov1ded finances were adeqpate, although it would dlvert some. of the

B o

available skilled talent

Mr, Nichols entered during the above presentatlon.




Ai 2:35 p.m. the Camﬁittee met with a iarge grﬁup of visitors to"
con51der 1nformatian available on the recent Russian shots, All members
.‘Of the Gommittee » the Secretary, and Mr, Tomei waere present. The
v151tors were! Dr,. H. A Bethe, Dr. N. E Bradbury,,Dr. Carson Mark _
| Mr. R, W Spence ﬁr. H F. York, Gen. K. E. Fields, Gen. Wo M, Canterbury.A'
Mrs Di L. Nortbrup; Dr. D H! Rock, Dr. W.'D. Urry, Mr, H I Miller,
Dri 8; G. Engllish Mr‘ Gi M. Kavahagﬁ, Dr. c Hi Rea.chardt Mr. c-‘a.‘-,'
Olméted Cola J; ﬁ; Gibbs, ﬁra B d Fine, Mr* W& Ja ﬁilllams, Mrs K. D.
‘Nichols, Dr. H. D, Smyth Mr. T. E. Murray, Mr. L. L.,Strauss, ﬁr. ; ;"
Joseph Campbell ' L
Presentations were made by Gen. Gantefbury ander. Northrﬁﬁ? on »i.
behaif of AFOAT-1, and by Dr, Bethe. . .

Gen. Canterbury reviewed the mission and techniques of AFOAT-1.

Their mission:is ﬁa deﬁéct at” long range, and obtain‘énd analyze data on

a«all foféign ﬂuclear explosions. They malntain an operatlonal net of

| acoustic and seismic stations, with which they believe a 20~KT shot in. 5

ndques

“whlch there exist”twcystationa, one in Maine and on 'in Washi gtcn

AT apesi TR

lection of bomb debris is maintained daily flights are made from Gu&m to

within 200 miles of the North Pole.




AFOAT-1
Dsbris
_Progran

Jog=l,

Energy A

=

@TQB

e
e
-9~

The system ds nat geared to detection in the Scuthern hemisphere,
and it would probably miss, for example, a Russian shot on-a whaler in

the South Seas, Small subsurface shcts in the Nerthern hemisphere would

&

~Next, Mr. Northrup described the organization for the radiochemical

debris analysis program, and listed the many érganizaﬁions which csllab—(

- orate with AFOAT—l Hs mentioned plans to establish a permanent Evalua-

tion Committee, which would 1nclude Drs. Betha, Fermi, Spence, and Teller
in its mambership. | ’ .

Mr. Northrup sald that the estlmates of the energy release sf Joe~h
were based on geophysical data, since the radlochemlcal methoda are net

appllcable in the presence of high energy-neutrans. The spread_o£

estimates was: acoustic, 75-310-1700 KT; seismic, 250-1500-3600 KTj
mean,,witﬁ,the acoustic data wéighted 5:1, 100-500-2000 KT. (The extreme -

figures are lower and upper limits, the cehtral,figure the most probable

value.)




st

N The evaluation of the data is given in the foliéwing table {page ll};;;j
which represents the conclusions as of November 3, 1953. o 3
Next, Dr. Bethe described the lines of reasoning whichAled:to the

Bethe's  inferences on Joe-L, (Secretary's Note: The sequence of afguments is
Discussion ‘ o
of Joe-L wrather involved, and is not given here. The reasoning is set forth in

detail in Dr. Bethe's report “Analysis of Joe-4", T-527, Septamber 1L,

1953, 49 pp.)

Some of the salient{cg@ﬁl&ﬁigqs~we§§mﬁh?%£8¥193ing~A e







hese questions are being explored at Los Alaﬁbg{thrduéﬁ~ca

on the implosion behavior models of Joa~l ./




Perhaps the ‘ j‘?

tshot wes a test of a d951gn that looked lmke a good idea but didn't wcrk::f
very well, Dr Spcnce mentloned an interestmng fact, that from the
Am-241 content 1t be concluded that the plutonlum dated back to l9a9,

'certainly not later than mlddle 1950




fit was suggested that the data m ght be compatible

with a small diameter HE, Perhaps the designs were for the cohveréibﬁ of

“some of their large bombs to a large number of alr defense miési;éé

s




THIRD SESSION

(November 5, 1953)
The Committee met in executive seasion at 9: 30 a,m, All membéra,; -fGIA
the Secretary, and Mr. Tomel were present

Referrlng to the Russxan shots, Mr. Whitman suggested the follow1ng

Russian prop031tlons. Russia's flrst concern is alr defense 8 amnst our
Shots . . . : _ L ,
Strategic Air Command,

for. Fisk, howver,

“tended to find the suggestion plausible. The possibilities of air to

air, ground to air, ete., rocket missiles should be considere@,

Pessi-
bilitie _
for | | This possibility led to some
- Improving™ B— I—— - '

Chemical dlscuSSlon. Dr, von
}_}E .

eumann © évfeeling, which had been expressed by
Dr. Kistiakowsky, to the effect that 30-40% more powerful HE could be

achleved. This might permit reduction of the mass of HE by as much as




twqfold.z

mr. Rabi v1ewed these possible galns Ta——

'éhormoualy importgggtm;ﬁa suggeated a GAC recommendation to the Comm;ssion
‘ that ircreased attention be given to the improﬁement of chemical high ;‘
explosives. (Appendix B, item 1)
‘At 10:00 a.m. there was a practice air raid alarm. The Comﬁitteé \
reccnvened at 10:20 a.m. | | , -
‘The Chairman called on Dr. Libby for a report”ffﬁhvthe~Reséa?éhf"
Research Subcommittee, which had met the prev1ous evening. Dr. Libbyipreéenﬂéd the

Subcommit~
tee Recom—followlng suggestions for increasing the longevity of the Comm1851ons‘

mendations ‘
on AEC laboratories and improving them as research organizations.

Lab Policy
(1) The AEC can afford and should provide more facilities for

transient housing at its laboratories. This would catalyze~pafﬁici» -
pation by university people. The lack qf~such housing is gorely

felt at Arg‘onné. . |

(2) The AEC should cléarly state that 1t favors and intendé'ﬁé

support basic‘researchvin the National Laboratoriés.  N

(3) The BNL practice of having visiting cbmmittees visit the

‘LahoratOry and report on the research being done is a pracﬁice thét’
should be encouraged in all of the Laboratorles*, )

.(h) Ties with the unlversitles should be strengthened e,g. through.
joint app01ntments held by the senior staff. There is little of,thls - {

at ANL or BNL, although quite a bit at Berkeley.




-

(3) During the first few'years of employment staff members should:
be on trlal Persons who turn out to be 1ncompetent for technlcali
positions should be con31dered for administrative positions.l (The‘
was V1gorous dissent on this point.) -
(6) The barflers to employment transfer from one s;te to ancﬁher
should be removed, The transient pericd is over and the normgL
" sourtesies would be sufficient. | | 4Ai‘
(7) The performance of every: employee, including the dlreator,_;i,:
should be reviewed annually

{(8) a1 prafessional empleyees should be glven adequate vacatlons

. {9) Liaison between the Laboratories should be fostered e g, by
annual meetings of the dlrectors with the AEC or GAG, but w1thout
| “staff, ( ' ‘ »l : .
(10) Extended leaves, analogous to sabbatical'lééves, should be
encouraged, as they are in universities.,
Time did not permit detailed discussion of these propoéals‘ _émong
the comments were th@vfollowihg.
BNL, with its corpcréta QOntractor;-is a spécial gasé; anditéi??'s
l?isiting committee system may not be applicable to the other

laboratorles (Dr. Rabi),

~ One can question whether ba51c research should be done in the i
 Laborator1es~~somewhare you run out of funds {Mr. Mnrphree) However,‘e
the éondnct of b331c reaearch has a very 1mportant favorable effect
on employment, in.making the laboratory morewattractlve (Dr. Flsk,.’?

Dr, Buckley). Dr. Rabi said that the availability of only a finite -




Reactor
Matters

Aircraft’

Leastors

‘dlscuss the reactor program.

amount of money is a very 1mporﬁant pcint. As a BNL trustee he had

taken the view that the Laboratory should avoid research‘which c%uld'
be done at unlversitieg.- Several members felt that an afflrmationg
by the AEC of its support of basic research in the National
Laboratories Was neeéed and that an affirmatlon wauld sufflce,
» With regard to joint appointments, there. are llmztations

ilmposed by univer31ty sbandards in preeiaely the areas in whlch \}@_;§'
those standards are inferior, namely pay scales {Dr. von Neumann} T
This, however, was not the point of the suggestion. The aim was .
largely to provide recognition and préstige (Dr.’ Flsk} There are
‘many difficulties and delzcate -questions involve& in th@ proposal

(Dr, Wigner) Dr. Fisk and~Dr. Buckley favored a liberal policyn

on the part of the AEC with respect to unmversity partlclpatian,-:

but dld not wish te make ‘a specific proposal for Joint appozntments* .

‘This discussion was tez-minat,ed at 11: oo a when I}r._ L. R. Hafst.ad S

Col. N L. Krisberg, Mr. J G Robinson, and Dr. H C Ott entered to

Dr. Hafstad first commenteé on moblle reactors. f}

' There is a new line of thought with respect to aircraft reactors, ,_”H;f
which emphasizes an application that is not feas;blerwith only chemlcal SR

power. High speed is needed only for ahort dlstances over the target

zone; lower speeds are. allowable for moat of the crulslng radlus.' It is”
proposed that a plane be designed which can’ oruise wlth nuclear propulsion%i'

at low speed, e.g. mach 0.7, then switch to comblned nuclear and chemlcal ?‘:

propuléion for a high speed sprint, e.g. at mach 2y fbr the last few -




Naval
Reactors

-19-

hundfed miles to and from the target With suchba‘system the reactor  "
power requlrement is less, and the system lécks promising.

With regard to naval reactors, Dr. Hafstad mentioned that the STR
cores: and fuel elements have been improved with great increases in their ;;
expected lives. THe fabrication of SIR parts was ccming along on }’ |
schedule, »j I

Dr. Hafstad next turned to civilisn power feaeton'and'the "Fifei:,_gffT

Year Program", He indlcated that policy had emerged as a result of

dlscu331ons by the Commissioners at their Topnotch Meetlng, and tha» fitf‘
actions had been taken to set palicy. Industrlal particlpationllszﬁorbe  1ﬁ§
encouraged. The AEC expects to use government money to support research ‘ ;2'
and development projects in the National Laboratorles.‘ The favnred |
method of subsmdlzing power reactors would be to construct plants with
government money; by—prcduct plutonlum mlght be purchased although not
at premium prices. Dr. Hafstad quoted at length from a Gomm1591en actlon ‘,ﬁ
paper, which was not at the moment in the hands of the Commlttee.;.“
Industrial study group contracts are belng revlsed in. the light of the
decisions taken.

At 11:50 a.m, Dr. Smyth entered.

Empioying numnerous charts as "visual aids“ Dr, Hafstad nexi-dis-

Five Year cussed the Flve Yéar Program. It was planned to spend large sums on the

"Cilvil Power.

Program

' rglven as follows: fast breeder, $BO million; homogeneous reactor, 5 i

fast breeder approach The distributlon of cumnlatlve costs byﬁlJS8 was

$10 million; water reactors (excluding PWR), $20 million; soda.mn—

graphite reactor, $15 million. These include pilot plants for the fast

OEOUET

};z g A

& e ¥




Questions
on Homo-
genesous
Reactor

. Also, the corrosion may not be llcked

" fuel reector. Dr. Hafstad 1ndicated that the ANL and DDE groups are [7

breeder, whereas the PWR is a COnsumer} The homogeneous reaotor has the

//’

‘arnn
i LUl

20—

breeder and holeogeneoué reactore‘. The dollar figures are based on

Laboratory recommendatlons and are not yet Reaotor D1v1sion recommsende‘bfz_cm"'E

There WES some dlSGuSSIOn on the intent to go ahead wlth the .

»homogeneoue reector. Dr. Hafstad 1ndioated that its support would

¢ontinue on a plateau until a solution of the corr031on problem looked

pramising. = Dr. Rabi 1nqnired whether the - HR approach has any real

advantage over more easily engineered designs, and whether one could sﬂy T

at present that this was a wiee path to pursue. Dr. Wigner commented

that the answers were not yet known. The(homogeneous reactor is av~~r"”

‘advantage of hlgher speolflc power (thus hlgher power per unlt fuel

1nveetment) but its breeding is not as sure as wlth the faet bﬁfeder."“

Dr, Wigner asked about coordinatlon of the Argonne fast bree

with Dow~Detromt Edison, and ebout plans for the’ Brookhaven llquld metal

interacting more and their thlnking is oonverglng.. The present dld not

 seem an opportune’ time to push the BNL reactor, relative to ANL and ORNL, L

. but greater support would be appropriete when it began to look good

Questions
on Homo-
geneocus
Reactor

group will look at the peper studles.

Interest in it was 1ncreaslng

| Mr Murphree also 1nquired about the real advantages of the
homogeneous reactor. It wes sald that chemlcal proce351ng-m1ght be ;;
ea51er and need to be less frequent that elgnificant sav1ngs 1n the
chemioal costs mlght be attelned If everythlng worked out accordlng to |

the ORNL’ paper studies, 5 mill power might be achieved An lndependent

4]




The sodium~gre§hite reactor would use known technology, and an SGR "Vgig

experlment would be approprlate The AEC was stlll negotlatlng w1th

Sodium-
Graphite ‘
Reactor North Amerlcan_Aviation. Perhaps the AEC would finance an experiment
 and NAA the pilot plant. | |
| The next'subject was water-cooled reacters,f Oontlnued suppcrt will
Water- be given to ANL for'feseaich on principles. An experlmental b01llngwﬁater o
;ZZiigrs freactor'may be built to obtaih more experimental’data on thls;type of,' @f j
‘eperation than could be got from the recent boiling experiment‘carried 
out with limited experlmsntal faclllties at Arco. |
Gol Krisberg next described the Arco boiling water experlment. The ft;
Areo; experlment was carried out to study the feasibility of extractlng power'
Szti;ng - by direct boiling of prlmary water coolant, and to learn how safe water-
Experiment -

cooled reactors mlght be when suddenly msde supererltleal The core of
the assembly was conposed of MTR fuel elements, The reactivity was
1ncreased suddenly by known 1nerements, and the behav1or of the system
studied Neutron flux, pressure in the water, and temperature of the
fuel and of the aluminum can were reeorded oscillographlcally kThe
behavior was very satisfactory - At moderate power, the operatlon was f fii
steady, with large excess k the water was expelled in geyser fashlon and |
the reactor turned itself off - The water b01led Wlth small fluctuationsb

at 24—28 kw/liter at one atmesphere. With the system closed and operatlng

at 100 psi the operatlon was somewhat more stable It became qulte‘e /s

unstable at h% ©XCeSSs k. It was coneluded that the system was’ sefe and

very'premising. Further study of the steadlness of euch a system, par-

ticularly how 1t 1e affected by pressure and geometry, neede to be done.
At 12 35 p.me thls session was adaourned
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FOURTH SESSION

(November 5, 1953)

At l=35:p’m. the Committee considered Research Matters. All memberS> §

Research of the COmmittee, the Secrebary, and Mr, Tomei were present. Also presenﬁ;ﬁ

Matters

Sunsgiﬁé
" Program

Sunshine
Sample
Assays

beeﬁ obtalned fﬁom many places dn the globe, 1nclud1ng Turkey, England,
‘obtained. The Department of Agriculture is undﬂrtaking a program ‘f aoil

metabolism of strontium in man is in progress.

“collection of partlcles at high altltudes will be attempted to see if

‘ Cheese samples from various locations ranged from 10“4 to 10-3 tinms

{
were . Dr. T.. H. Johnson, Dr. J. C Bugher, Gomdr James Dunford, and Dr.‘

smyéh. | | i .
Dr Bugher rev1ewed progress in Pro;edt Sunshine‘ Soil samples have

P

Lo

New Zealand and Japan. Alss, forage crcps, mllk an& cadaverg have been

analyéis for non»radioactlve constituents. A program of study of the .

Dr. Bugher also mentxoned some results of - récentrcosmic ray studies
with high altitude rockets in northern regions. Exneptzonally hlgh
countlng rates were observed at altitudes of 75 OOOnBOO OOO feet. Hensald;_
this raised a question whether there was an accumulatlon of radioactlve g
debris. from the Mlke shot above the north magnetlc pale. Eléét;éégéti& 
this can be verified. This matter was dlscussed and the view expressed
that the high counts probably had nothing to do wlth Mike debrls, but,

rather were caused by the auroral zone,

‘Mr, Murray jcined the meeting-at 1:55 pom,
More 1nformation on Sunshlne developments was glven by Dr beby
About Twenty Chlcago bables, mnstly stlllbcrn, have been analyzed for -

strontium 90 . The results averagad about 104 of the tolerance flgure.




. Heavy
- Particle

Accele~ -

- -rators

- part of September, after the Russian shots, Chicago rain water rcse to

'question further,

. i sTont

23

tolerance for the Sr-90/Ca ratio, (“Tolerahce" in this case'meahS'the

allowable magnltude of the 5r-90/Ca ratio in the human body, 2 2 dpm/gram’
Ca } Dr. Libby also presented some figures for the trltlum content of  '
rain water from the Phillppine Islands and from Chicago. The values ff'7“

ranged from 2 to 13 dlslntegrations per minute per gallon. In the latter

39 dpm/gal.- Chicago tap water, Mississippi River water, and PaCIflG ;%f;

Oceaﬁ water were 1 dpm/gal or less. Dr. leby said that the variqg; o

iﬁdications were‘nét much worse thah gxpected but deServed‘conéide}atién; i
Dr. Smyth asked who was worrying about the missing Mike débrié?

Dr. Bugher indicated that all concerned‘with tﬁe'Sunshine Eroblém wére.:

He said that conceivably most of it had fallen out in thé‘Pacifid, or

that it might be still stored in the atmosphere. ADur‘irigrthé, Castle tests

fall?out’stations will be meintained on Navy'vasselstﬁo test,thé;falléqut

At thls point Dr. von Neumann, Mr, Murray, Dr. Smyth, and Comdr.:‘

Dunford left the meeting.

~ Next, Dr. Johnson reported on accelerators and on éontrolléd ﬁhéfmo-‘éfﬂ
nuclear reactions, | |

Three proposals were before the GAC for the cénstruction of heavy

particle accelerators. The aim was to accelerate heavy ions (benyllium
to neon) to energles of about 10 Mev per nucleon so that they could
psnetrate the potential barrlers of even the heavzest nuclei, and to
stu&y the reactions and reaction products. UCRL and Yale proposed linear-v‘
accelerators, each costlng $1 2 mlllion, CRNL a ll&“iayclotronrﬁosting |

$2vmillioh. Dr. Johnson reviewed the proposals of the three institutions '




as set forth in a written report which he had forwarded to the Gommlttee.H7f'

At Berkeley the interest came mainly from Seaborg's group which wished to” .

make and study transplutonlc elements of Z 99 to perhaps as hlgh as 102*
AYale wished the faclllt& for staff and graduate student research”x”"
Oak Rldge 1ntereste ‘also were general;. bhelr propoéal Was pushed mainly
by Dr. leingston of the cyclotron group- Dr. Bugﬁer mentloned that re
" theré was medidal interest in the use of hlgh snergy heavy partlcles for i?gF
delivering radiation dosage in depth,
In the discussion of theée proposals,fthe~folloﬁing,points ﬂere
mentloned | ’ | g
Some additional personnel would be required for the ORNL
rpro;ect (Dr. Johnson). - Is it sensible to build another cyclotron
y'when 80 many already exist (Dr. Flsk)? Perhaps one of the existlng
’large cyclotrons wthh can‘t makn mesons should be converted (Dr.,' 7*7l’
fLibby). The art uf maklng ion sources dellver large currents is o
; wwll developed at Oak Rldge.’ The project would naturally fall in
: llne with their 1nterest and expcrience with the 86“ cyclotron and

~ the aoceleratlon of N lh, but it would not be crlppling to the ;?

Laboratory if they do mot get it (Dr Wigner)

~Yale and California would pool engineering fa01lities for the  /

- design and development of their machines. Yale is very keenly :
interested and would construct the buildlng with university funds. r

- It needs a‘machine sinece it now has no major nuclear fa01l1pleslff
(Dr. Johnson). It would be very desirable to‘geﬁ(Yale ba@krinto

nuclear physics {Dr. Rabi}.




‘Con- .
Lrolled
The rmo-
nuclear
Reactions

~ is not allowed to work on them (Secretary's Note: for securmty

to set up 2 steerlng commlttee, eonsxsting of Teller, Spltzer, Tuck a

Classi-~
fication
of Con-
- trelled
Thermo=
nuclear
Heaction
Program

GESEoRE

-25%

The money4ﬁcﬁid come from FY 54 equipment funds (Dr. Johnson),

The continued burden of operating costs must alSo be considered

(Dr. Buckley)‘

.:ﬁr, Johnsen next dlacussed the controlled thermonuclear reactzons

program, kﬁcwn asfﬂProject Sherwood" He indlcate& that the Gommlssioners'

and also the JGAE were baking a great interest 1n the subject. - He
reviewed the varxous technical ideas, and mantionad that G, P Thompson T;fi
(England) had flled a secret patent on a dev1ce very much 11ke that ef A

Tuck. He also saxd that Chrlstophllus at Brookhaven has same 1deas but

clearance reasons).
At 3:10 p.m. Dr. von Neumann returned
Dr. Johnson proposed to organlze the effort 80 as to leave it

decentrallzed and support people on what they wanted to do. He planned

good engineer, and a "down*tc-earth“ hysicist to advise the Divismon of f .
Research » ‘

The questlon of classmflcatlon was troublesome. Inltlally the work

was Top Secret then it was made Secret and highly compartmentalized

a result of the compartmentalzzation classifled semlnars on the subgect

had been stopped and some embarrassment had resultad, Thera was a

lengthy discussion of the problem of clasalflcation, the Gommlttee reached'i;-
no consensus.k br. Rabl, reversing hls earlier opinion favored a high |
cla551flcation. His argumant was that large sums are baing spent wzth

practical ends in view. Support on this scale implies a con51dered o




Ultra
High
Energy
Accele=—
r-tor

‘is illogical not to classlfy the progect; He mentioned that a group atf~  '

QCambrldge would like to work in the fleld if it were decla551fled ﬁr.i

;26-

technical Judgment that sompthing practical is likely to emerge.: Such a
development, e.g. the abundant producticn of neutrons and of trltlum as

well as power, would certalnly fall under hlgh classafléatlon‘ Hence it ;

Flsk proposed, for discu551on, that there was much to gain by having :
the}subaect unclassified umtil something emerged which promlsed to pay :é;?}

off.‘ Dr. Bucklej expressed a similar view, (To classify it at present

would be 1ike classifying space ships.)  Dr. Wign@r observed that it is

easy to keep the cat from coming out of the bag if there is no cat. Dr."hb
von Neumann suggested that the subject could be keptbunder wrapg’iﬁ abdut, g;
the same extent that reactor technology is. Df. Libby sﬁggestéd that'an’»i‘
opiﬁiun.be obtained from the Senior Responsible Reviewers. Dr, Johnédﬁ"'
indicated that he intended to reoommend §§§£§§ classxfleatlon, w1%hout
compartmentalmzatlon. Dr. Fisk suggasted that b331c research in’ the-j i  ?*
field be declassified liberally as it appears. L

Dr. Rabi inquired as to the meaning of item k (praposed aecelerater  1j?
program) in Mr, Strauss's pre—meetlng letter. Dr., Johnson 1ndlcated that =
it referred to the proposed actlon to construct an ultra high energy
strong focqsslng machine at Broekbaven, and that the intent was to check

on whether the recommendations of @he staff paﬁer on this‘subject were iﬁ

‘accord with the GAC's thinking. The staff paper stated that need exists

for the construction of a 25 bev accelerator at BNL, and proposed that

$2.5 million be provided for this purpose in FY 54, the balance in FY 55.

The BNL schedule prbvided for completion of the machine in 1959. Dr. LiEby"i




Univer-—

a:l"*“r

Centract

Policy .
‘ flgure, recognizes the full costs of research, and prov1dee for payment_.;

R

observed that this was a dlsapp01ntingly late completlon date‘ Dr. Rabijjfj

sald that both the design and schedule were conservatlve, and explained ff;ﬁ

the magnltude of the development problem. He mehtloned that although :;;ff‘l

the nomlnal de51gn perfqrmance waa for 25 bev at lO OOO gauss, it was -

hoped ultlmately to achieve 35 bev, at 15,000 gauss.,f‘

Mr; Whltman remarked that the proposal seemed to flt the p

p031t10n of the Committee. Dr. Johnson said that 1t wes 1ntendedtto do

30,

As an item of informatlon, Dr. Johnson mentloned that the Berkeley

group hopee to get a beam 1n the bevatron by Chrlstmas *53

The matter of another ultra high energy accelerator at a second
site was brlefly considered, Dr. Johnson 1nd1cated that the way the
cooperation in the midwest group was wcrking out had been unsatlsfactory,
and that ‘their proposal had been rejected One of the prlnclpal dlf-<

flcultles was in the selection of a site; for ‘many reasons, the machlne

' should be at ANL. However the interusted unlver51ties had failed to '

‘agree on tﬁie. Dr. Libby said that ANL had not been receptive to thle:
idea; either It was unfortunate that ANL and the unlversitles had not
yet been able to get together. ; - |

Dr. Rabi asked Dr. Johnsonlabout univer31ty contract policy.ﬂﬂD..'
Johnson said that a new pollcy was in effect, established by Commission_‘ -

actlon early in September. The policy gete away from the 8% overhead

of a lump sum toward the total cost.

At 3.50 p.mu, this part of the session was coneluded. ‘ o ‘;i




Session
with Mr.
LeBaron

" Patent

Briefing

.establlshment with regard to atcmld energy matters, emphasizing the

_tion of polloy.

R

A% 4300 pam. the Committee met wlth Mr. Robert LeBaron. Ailﬁf

members Of the Committee and the Secretary were present. Mr, LeB&ran : "

gave an off~the~record discussion of the sltuation of the Defense
effects on planning of available devices, and the develcplng stabillza-

At 5:00 Palley Mr, LeBaron left the meetlng, and the Committee met ,%

with Mr Max Isenbergh and Mr, R. A Anderson for a brlefing on patent

policy. A1l members of the Committee except Dr. von Neumann were present ,9¥ 

The Secretary and Mr. Tomei were present. A , | » - ﬁt o
(Secretary*s Note: According to the suggestlon of the Ghairman, ;

made on this occasaon, no attempt is made to report hcre the details of %$f'

the presentation and discuss;eg4of patent policy. However, the main o

themes are indicated. )

The two flelds in which patents are prohxbxt@d are (1) the producticn

of flsszonable material, and (2) .the utilizatlon of fissionablef‘ ;rlal

for a mllltary weapon, Since the proposed leglslatzon would permit

ownershlp of fissionable material, it is also Proposed to allow patents f .

on the production of fissionable material  The prohibltlon on weapon :

| _ patenté‘would be maintained, In the field of productlon of flsslcnable1  23«

materlals the Gommlsslon would have the power to compel llcen81ng of a
patent if it found this to be essentlal and necessary to the publlc

interest. Information could be turned over by the Commission frgm onér
licensee to another. Since compulsory licensing is ﬁ§t well likéd; it

would be established on an interim basis. Five years after the date of




v‘unless extended by Congress.,

Produé~
tion
Matters

Lithium 6

=compel a cqmpany to turn over an 1nvention it had mad itc competltlons

the new Leglslatlon the eompulsory llcen51ng prov1slon ~would expire

¥ooaa

The aisoussion vas malnly on the édmpulséry licensing Pﬂlnt-.:ﬁig

Murphree, in partzcular,(was eoncerned about it. It could essentxalxy

without compensatlon, no matter hOW‘mueh money it had??pent in making

th@ 1nvention. Dr. Buckley also felt this prcv1sion was undesirable,

however he did not think it very serious,

At 5:40 p.m., Mr.'Isénbergh and Mr. Anderéonyleftsthe meéﬁiﬁé; and o

Dr. von Neumann returned,

~ There followed an.execﬁﬁive”session,‘in which Mb)fLéBéron[sf?ém3§ks"' :
and the patent questions wafé'briefly considered. i . ‘1  : ”ff
~ This session was adjourﬁ?d at 6300 p.m,

FIFTH SESSION
(November 6, 1953)

At 9 30 a,m, the Committee met with Mr, N. J, Uarothera and Dr.,F.-_
K, Pittman of the D1v151on of Prodnctlon. All members of the Gcmmittee,
the Seoretary, and Mr. Tom@i were present.

Dr. Pittman reviewed the several papera which- hls D1v151on had

forwarded to the Gommittee., Mr.. Qarothers also contrl&uted to thg,if;f,f

- presentation,

~The ADP program (Li~6) was in full swing, with substantially
greater greductlon from Elex than ant;clpated No dlff culty was
antlclpated in meeting the Li-6 reqp@rements for(tha'Castle test

operation,




At a September meeting at Los Alamos the future requirements for
Li~6 had been raised, and a new plant would be constructad to meet the
increased needs, The Colex process. had been chosen as the one most
likely @o meet schﬁduleé. This process invoives-Li+(aq) - Li (ama;gam}; 
bexchénge in pulsed colums. Hydrolysis of the amalgaﬁ‘is reduced by:;'

operation at low temperature (59- 10°C)., The feeds will be cooled; it

. will probably be unnecessary to cool thé'columns. Contractors hame been o

selecte %ggrbide 11 operate the plant.

; peratlo al phase} April 1955, flnal OQtober 1955,v The new plant
will cost about $70 million, including $13 millim for mercury, the Elex

~cost was $45 million.

The cperatlng cost of the new plant w111 amount

to about $3/gram. I

after the Castle testé;. Orex may be of some promise for the thlrd ADP
plant, but Colex looks better at pres@nt.

A new boron-lO plant is being built at the Lake Ontario Storage

Boron-10 wwrks. It will cost{$l.5 million and produce 250 kg_B~10/§ea‘. Operation» f

Heactor
Power
‘Levels

is ex@eéﬁed in the firéh part of lé55.
~Cufrent thinkiné ab6ut power levels at the reactor sites is
cp%imistic. The optimistic éipéctations are now fé% éOOO HW at'Savannéh ‘ff'
River and 12,500 MW at Hanford; ‘These are not yet gééﬁréd." | o
The Savannah River figurs aséuﬁéé success with tﬁé flat plate fuel

element development. Encouraging results_have'beenbobtained on the




:Pu and

U-235

Producm_

tipn .

Higher

g/T

Prog?am‘

- U=235. These are substantially above the mlnlmnm,reqplrements of the

-noﬁ yei been evalusted,

rrecovered. The amount still stored is about 25 OOO tons, Th& vnlume Of;lv?

=31~

fabriéatioh'prdblem. The first charging will have to be made by rolling .

technlqpes (nlckel clad uranzumAln almminum ean), powﬁer metallurgy

techniques are belng developed It is hoped to charge the fifth Teactor
with flat plates when 1t comes 1n, in January 1955.‘;;w' SR
At Hanford the’ utilizatlcn of the available coollng water has been
improved, 1In addltion,~the water plant capacity will be_lncreased,_and
more: water will be pumped through the reactors.

Dr, Pittman reviewed the estimated preéuctlon flgures for Pukand

expansion prOgram‘ The expected productlon will be abcut 15 months ahead‘ff‘
of that prescrlbed in the expan51oa progra&.

| The fleld offices and contractors ‘have been asked to study the

effccts of 25% and 50% increases in 1rrad1at10n time. Advantages would
be: reduced capltal costs, savings in the costs of chemlcal pr066351ng,;'
side stream wmthdrawal from Oak Rldge would not be necessary. D15~

advantages would be: decreased smount of avallable plutonium (offset by o

increase in avallable U-235), plutonlum burn—out (6—7%), effect en&weapan

quallty, possible increase in slug ruptures. The last two p01n‘ have

Dr. Fisk asked about waste storage and uranium fécbvefyga@&ggﬁﬁofd,}m_fa

Dr. Pittman said that TEP is working, and about half the uranl.lm as been -

fission product wastes is still a problem. Thls may'be amellorated by
the developmant of ferrocyanide scavenging. Atipresent about %h milllon

(10 millicn gallons) of additional tankage is being built per year.
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At 10140 a.,m. the visitors left and there was a brief break. The
Gummitﬁeé’raconvened in executive session at lO‘&S'a;m; ;
patés of It was agreed to hold the next meetlng in Washlngton on January 6 ; :i
. E’Zﬁimg 7, and g; 1951.&, (Appendix 13, item 5) ' |
o The next matter CQnsidered larger thermonucleaﬁ weapons; was
ﬁafger vbroughtVup by D:. von Neumann. He argued that the Strategic Air Command
nuciar _is confident it can make deliveries with ite large planes and wants the
Weappns ' largest possible bang. Hence, he supported the'viéwvﬁhat the éxplgsio@
yield of the heaviest weight class of bombs should be maximized. The

weapoﬁsAwhiph look good right now‘aré in the 20,000.lb and leés~réﬁges;

nothing really satisfactory is aVailable in the preferred weight ange‘af'

There wawfan'extended di§cﬁé§i6n, ﬁrc and con, Dr. leby agreed that

1t wonld be a mistake not to push the dsvelopment of blgger weapons.fw

Whltmun obse:ved that 1f therévwere real need forhbig r weapons the

Comm1851on would be under strong pressure from the DOD to make them,




He felt such a question was hardly a proper subject for a GAC recommenda-
tion, Dr, Buckley shared éhis view. Dr. Rabi expressed grave doubts
that'the Committee should make a recdmmﬁndation on the subjeet without

far more study, e3peelaliy in viEW'of the 1mminence of Castls. Br. von f,  §

' Neumann agreed that it would be better to withhold a recommendation untxl

after Castle. | ' . | ‘ 7
The Committee agreed that a dlscussion of larger thermonuclear - ; };
Agenda; weapons'should be‘an item on the agenda for the next mecting. (Appendix B
ﬁzzzing B, item 1) ‘ | |
 The Committee did not have an opportunity at this meeting to study e
Sﬁail the paper onzémalibweapons (VGHﬁstqn—to—IlRabi_mamorgﬁdum of October an:
Hoabons with five gtﬁaphments).(\Wihh regard to this,subjeé;, Dr. Wigner uiged‘ .
that'more atteﬁtion should be given tb defenss'measures, and thét the .

‘use of small atomlc bombs as antialrcraft weapons shoulé be thorougﬁly

con51dered This feellng waa shared by several mambers of the Gnmmlttee.

The fact that Los Alamos and Livennore are pursuing the small weapons

| questioaz was viewed &.gi h‘{'favor

It was brought up aga&n that great advantages, partlcularly in small _ﬁ"

Improve- weapons but actually 1n all sxze rangea, would accru 7
ments in - - -
Chemical
Uy 3

in chem;cgl high explcsi?3§$f

) tha '30-:4,0%

improvement. in HE performance might be achieved, The usual severe reqplre—rj“

ments on stability and surveillance behaviér might be relaxed somewhat




for applications in atomiclweapone1 Dr. von Neumann felt that the Los

Alamos apprbach was On'the conservative side, It was proposed that the

.

Commlttee suggest to the Commission ‘that an 1ndependent survey of poselble

1mprovemente in chemical‘HE be made.,

A1l agreed, (Appendix B, 1tem 1)

Donoern was agaln expressed that the Ru531ans mey have made

i teohnlcafwwﬁrances of a sort not known to us, (Appendlx B 1tem l)

Mr. Whitman - had drafted a statement on the reactor program, calllng

Five Year partlcularly for an appralsal of the 51gnifiqant technical features of

Plan for -
Reactor the several reaotor progects 1nvolved in the flve-year plan. The state- B
Program
' ment was adopted by the Committee, and constltutes the flrst paragraph of
item 2, Appendix B. - It was agreed that the Committee would request a
paper g1v1ng such an appraleal and that the Reactor Suboommlttee would o
meet and study it. (Appendlx B item 2)
The Gommittee afflrmed its backing of the plans for the 25 bev
GAC accelerator at BNL as described in the ARC staff paper and BNL proposalr
Sugpport ‘ C S e
of BNL {Appendlx B, item 3)
Accelerator '
- Proposal Next, the three proposals for heavy particle accelerators were -
Heavy ooneldered In view of the sclentlflc interest in the flelde of nuclear o
Partiele
Azcele~ Aphy61cs, chemistry, and- the biologlcal sciences, 1t wae agreed that a
rators - '

machlne of thls type should be bullt There was some doubt about the‘~,wr‘”;

wlsdom of bullding the Oak Rldge and Berkeley maohznes, but unanlmous

agreement that the Yale request should be supported. The concluszon ae

to Yale was based on the bellef that a machlne there would serve the neede r;




- developed nuclear programs, and on the feellng that three heavy partlcle

~Con-
“trolled
Thermo=-

‘nuclear
Reactions

‘Rabi S&ld he" felt that on politlcal grounds it would be very hard not to"

of the scientlfic community and moreover, that it would be of long range

value in greatly strengthenlng nuclear physics research at that insﬁltu—,

tion. The doubt abmut OENL and UCRL was based on bhe facts that these]uf

laboratorles already have a great abundance of nuclear machlnes and highlyl %

accelerators might be unwarranted dupllcatlon in thms field No fmnal

conclusion was reached as to the ORNL and UCRL- requests, however.’ﬂf4}“3:@ e

Opinion was divided as to which laboratory should be the site of_algecbhdvgj

machine if it worc built. (Appendix B, item 3) L B o
‘At'lzzhb Pom, this'session was adjouhned;

SIXTH SESSION
(November 6, 1953)

Thﬁ Committee reconvened in executive session at 1:25 p.m._rAll%,

mambers, the Secretary, and Mr. Tomei were present

The controlled thermonuclear program was brlefly'discusseduyiDr.¢

go along w1th this program; the basis for support on technlcal grounds
was not so well established, He felt the program would ga along better
if coalesced in about a year, but mentioned that E.‘O,‘Lawrence favgred
keeping it’decéntralized. The Committee did not feel that the prééénta~

tion on this subject called for any action by the GAC, other than to mote

~the ﬁfogram with'intereét. Dr, Bﬁckléy cbserved that expérience with

largé scale technical projects indioates that many fruitful resulté*arel_lrv

likely to come from the effort even if the initial goal is not reached,

" (Appendix B, item 3)
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,,management. They agreed to do'so. It was agreed to 1nform the Commlssien

_ dress rev1ew by the GAC at its next meetlng.. Dr. leby agreed to prepare o

- that the Oomm&ttee«wae continuing to,study/therproblem of hOW'most 1  ‘?\»

On Project Sunshine, it was. feit that comment based on the limited
amount of data in hand weuld be unwise, except to note the large varia-

tions in Sr-?@ eontent found in different semples. It was felt that the

- GAC should go on Péaééﬁ he &entlnuing to: attach great importance\toﬂthe ;fi ;

work, (Appendix B 1tem 3)

) én the subgect of 1nformatlon exchange w1th the Canadlans,
asked Dr. leby, Mr Whltman, and Dr, Wigner to prepare statemen‘
past experinece in this fleld for transmlttal to Mr. Straues. '*‘”Q‘

It was agreed that members ‘who wished to comment on the patent
presentatlon should addrese the1r~remarks 1nd1v1dually to the Cemmls~
sioners in’ the next part of thls session: A |

,Withvregard to ‘the Research Subcommlttee!s recommendations about the‘

Natidnal Leboratcries, it was felt that the Committee could not‘reach a

p051t10n at thls time, but that the Minutes would 1nform the Comm1831on
ag to the Subcommlttee’s thlnking.‘ ‘The opinion was expressed that the

Laboratorles are for the most part already in excellent condltlon.

,Brookhaven 15 developing notably.h Argonne may be the main problem.

The Chalrman requeeted Dr.‘Libby to prepare a paper on the. Sub~ ‘,vﬂ "é

o cemmlttee s study of the Laboratorles dnd 1ts recommendatiqns, for full

and clrculate such a paper. The Chalrman also asked Dr. Fisk and Mr
Murphree if they could furnish lnformatlon besed on 1ndustrlal experlence

about salarles ¢f technical personnel, partlcularly those of top




effectively to manage and'9valﬁate the programs of research carried out
in the National Laboratéries; (Appendlx B, item 3)
At 2:00 p.m, the Committee met with Mr, Strauss, Mr. Murray, Mr.

Meeting  Campbell, Dr.'Smyth, MP.AZuckert, Mr, Nlchols, Mr, Walter wxlllams,
with the . : o S _ = ; :
Commis- and Mr., John Mackenzie. 'All members of the Committee and the Secretary
.. sioners R o o ' ' : : ,
and were present
General -
Manager

Improve~
ments in ¢
Chemlcal ;

ez

l (Appendix B, item 1)

at the GAC 1ntended to study the problem

“ Dr, Rabi n mentione

Larger of‘maximizing the yiéld éf tha.weapcn which can be carried by exist;ng‘
Thermo- o
nuclear airplanes (up to 50 000 lb)

Weapons

Next, he mentioned the brieflng from Dr, Hafstad on the flve—year |
Filve-Year plan. He indicated that Mr Whitman was the new Chairman of the Reactor
Flan Subcommlttee, repla01ng Mr. Murphree, and calzed on Mr. Whltman to - o
comment on the brleflng, Mr. Whltman read the statement which ha had ﬂ ’

prepared, - (Appendix B, 1teni 2)
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External

,agreed on,'w1th respectf%o' the BNL strong focu381ng accelcratorA

,proposal, the three proposed heavy partlcle accelerators, the controlle 7

The dates of the next GAC meeting were mentioned to the

Commissioners.

Dr. Rabl then: presented the Commlttee*s views, as previously e,,‘”

thermonuclear reaction program (1nterest1ng, worth backlng, no view on
its ultimate outcome); the world»wlde Sr-90 sampllng program.; Referrlng‘i;5
to the production presentatlon, he sald that the Committee was extremely |
pleased at the prospects and at-the very-good'report,(App. B, 1tem A),.

Mr. Strauss asked whether the GAC would object to having its

recommendations shown to individuals whom the Commission might wish to
Circula- ' , g ’ : o R
tion of inform. {(The case in point was the recommendation on the BNL strong
- GAC
Recom~ focussing accelerater ) ‘The Commlttee expressed 1tself as having no
mendations Sl
objectlon, except in cases of a d1v1sion of opinlon w1th1n the Gommittee.>,~~
Dr. Rabi asked Mr. Murphree to comment on the patent pollcy
Patent presentatlon made by Mr, Andersdn and My Isenbergh Mr. Murphree sald
Policy
it was a very good job and very eonstructlve. He had questloned only
the provision about passing information from one licensee to another, ,
Mr. Streuss asked Mr. Murphree to send him & note detailing his views 55
this subject. -
Dr. Rabi sald that the Research Subcommlttee was trying to develop
Manage~ prln01ples, in terms of which the GAC could respond to Mr. Boyer‘s
ment and
Evalua~- earller request for a con51deration of hOW'to manage and evaluate research
, tion of
Research ‘in the Natlonal Laboratorles,» The full Gommlttee was not ready to present
in the .
National its views, but the Gomm1531on might flnd of 1nterest the reports in the
- Labora-
tories

Mlnutes of the last meetlng‘;




- tion

-39~

He next asked what sort of response the Commission desmred from the

Informa- Committee on the subgect of 1nfarmation exchange w1th the Canadlans.

Exchange Mr. Strauss, Mr. Murray,‘and Dr. Smyth remarked on this question.'4Théf5ﬁ“
with the = EE RN
Canadians Commlsslon 1s anxious to\foster cooperatian with the Canadlans,kantlei’

yates some opp051txbn, and wuuld llke relnforcement for its arguments

»It‘would help if the GAC would 1ock over. past exchanges and coul point

out thelr value “to the U S The Ganadians are particularly anxio\

more cooperation 1n the fleld of power reactors and:the asscciatede:
’research and technolcgy Their security situatlon is 1n good shape
although the free exchange between Chalk River and the Brltlsh is somewhatw?Y
worrlsome. Mr. Strauss sald it wauld be soon enough if he had a memo

by the time of the next GAG meetlng. 5 . -

Several Camm:ttee members mentioned poxnts in whlch u, S «Canadlan

cooperatlon had been helpful to us' experlence 1n operatlng heavy water '
'reactors at high qux and hlgh power, 1rradiat10n Qf materlals at Chalk

Rmver,kflat plate fuel elements, early work on TBP and Redox, DZO

xconstanis.» b ;
Dr Smyth asked 1f the questlon of the classiflcatlon of the conw sz
Classz~ ’trolled thermonuclear reaction program had come up.‘ Dr. Rabl replled >

fication
~of CTN = that it had been élscussed at length but that the GAG had no recommenda

tlon to make at pr@sent.; He aaked the 1nd1v1dual m@mbers to express g

| ;heir.iy;g;fs., They dd so 28 follows. B ,,,;f,{ ‘_
o Mr .'ml_:.tman. ‘a llttle inclined to favor deslassification

Dr. Wignerzr‘ no stmng feehngs.' If 1t wre declassifled a.nd

then recla531f1ed in the llght of 1mportant developments, the cessa-~
tion of publication would be very ?bv1ou5.

LRL

o bl ik K B




R

-

Dfl eon Neumann: not so concerned about Dr.. w1gner’e 1ast |
point. The supporting research in magnetic hydredynamzcs should be "L
unclassxfied. ‘ B ,‘ | U

Dr. Warnef. o strong feeling, except that the work should not‘;;;
be compartmentalized withln the project. SR

"Dr. Fisk: agreed wlth Dr. von Neumann.iiwf

ﬂr; ﬁurphree' favored §gg£§§‘claesification but no ;fp A'fi N
compartmentalization. . o ' 'f: o ;

'Dr. Libby: 1t should not be too hlghly claeslfled in. the early £ ”

~ stages.

Dr. Buckley: at,. the start it ehould be declaselfled.‘ Slnce 4

is supported w1th publlc money, “the fact that it 15 being done should'

be public knowledge; Policy should be determlned with reference to #
iwhat you have once you have it, ; . |

- Dr. Rabi*v ‘struck by a certaln loglcal d1f£1culty. If o e did E

not expect much from the project, it would not be supported‘on?sucthun
a large scale. In case the development does work out 1t w1ll be ofie
the utmoet 1mportance—-1f only as a source of neutrons and trztlum,
He favored a high cla381ficat10n. He believed with.Dr, von Neumann,.;]fi
'although somewhat lese broadLy, that ‘some of the theoretlcal hydro—
dynamlcs aspects should have a much lower classificatlon. Lo

Dr Rabi aeked about the Gomm1351on's plans for lts Office of
Intelli- Intelllgence. Mr, Strauss answered that they dld not yet have a replaoe—'
gence

Office ment for Dr. Colby, but that the policy was that there should be- such a

Plans
' man, for the beneflt of both AEC and CIA Any suggest;ons fram the,GAQ\'

leould be welcome.' -




Dr Rabi remarked that the Comm:.ttee had had an mteresting session
with Mr, LeBaron. He said that he had the feellng, in view of the rapid .
. changes that were occurrlng, that the AEC would be wise to equlp 1tself o

in the DlVlSlon of Military Appllcation with some very knowledgeable

mllltary people whp can respond critlcally to the DOD's ideas for weapon
requlrements. The task of the present DMA staff is dlfferent perhaps e

they‘only need more help, Mr. Strauss and Mr. Zuckert indicated that

N

interaction with the DOD has grown a lot and will grow'more.n
As the meeting closed Dr, Rabi thanked the Comm1881oners‘fdf

supplylng the GAC w1th ample 1nformatlon at thls meeting and for maklng

avallable its staff and outside v151tors‘

This final session of the 37th Meeting was édjourned at 3}10 p.m\ :

Richard W. Dodson
Secretary

Attachments (2)
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. Nbxﬁeﬁ;ber 2, 1953 '

: E’I.‘he follow:mg is the tentatlve Schedule* for the 37th Meeting of the
‘General’ Adv:.sory Gcmmlttee, to be held :Ln room 213 on November 4, 5, and 6:

November: L; (Wednesday)

Executlve Sessmn
- Meet:mg with the Cmmnlss:.oners and General Manager

4l'
[

",
{

Weapon Matters...“....,........,..............Gen. leds

-~ Executive Session , A .
- Reactor Program.“.........‘,....,.............Drﬁ.' Hafstad

.m. :.Prg}ductlfjn and Specmi Materials. R TR .Mr Cock
Mg E}Lecutl\re Session

~- Meeting m.th the Gomm:.ssa.oners and G%E gg,},@i\mgﬂnNCELLED

. c
Executlve Sessmn BY AUTHORITY o» DOE/D

. ATE‘/
Hsﬁwgcwnr"‘“fg/ e
‘Richard W. Dodson &7 4
Sscretary ‘b' 'LO ,56

**Changes in achedule may be found necessary in advance of or durlng the Meetlng
The ‘offices of the Commissioners, the General Manager, and the Secretary will
beé kept 1ni‘ormed of any changes, .

JHThe. Research Subcomnlttee wz.ll meet Wednesday evening.

«DISTRIBUTION,' Commissioners (5) / Secretary, AEC {16);

General Manager (2) : . Secretary, GAC (13)
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GENERAL ADVISORY COMMITTEE
- to the

U. 5. ATOMIC ENERGY COMMISSION
Washington 25, D. C,

November 7, 1953

Mr. Lewis L. Strauss, Chairman -
U.5. Atomic Energy Commission
Washington 25, D.C,

Dear Mr, Strauss:

: Héfew1th is the summary report'of the Thlrty—seVEnth Meeting of
the General Advisory Committee, held in Washlngton on the 4th, 5th,
and 6th of Nov&mber, 1953,

All members were in attendance.

We w1sh to. thank the Commission and staff for their high degree
of cooperation in arranging for this meeting, in supplying complete
background information for the subjects to be considered, and in pro-
viding for the attendance of staff:and consultants, which greatly
aided the dsllberatlons of our Commltteet'

In both our 1nformaticnal and. executlve sessions we gave pari-
ticular consideration to: (1) weapon matters, including the study of
the recent nuclear explosions in Soviet terrztory, (2) a review of the
reactor program, With bartmcular attention to & possible 5~year plan,
(3) research matters, ihcluding the. proposed large strong-focu81ng
accelerator at. Brookha?en, the varlous heavy paftlcle accelerators
proposed for Yale; Betrkeley and ORNL a review of the present status
of Project. SUNSHINE, and controlled: thermoﬁuclear reactions; and, (&)
present status of productlon cf fisaionable and sp@éial materlals.

. ) T ——
“the interesting 0 or the \smiall weapons program but propose
to return to this subjett at a Pubtpe meeting of the Committee.
.Another sub je; t which we may' dblidy 18 the question of the development
of ‘& weapdn which Wil maximize the total explosion yleld within the

we1ght—caﬁrying dapadity df our 1argest bombers.

BEARPT,. .




commendation to AFOAT-1 and their collaborators for their excellent
performance of a most difficult mission.

Our discussions, though most enllghtenlng, still leave us w1th a
feeling that much remains to be understopd about the design, purpose
and operation of the four Soviet devices; a feeling which was shared _
by all present : Caw L

p
Peyanee®tgy  boen made in ooviet technology which is not clear to us.
This worry leads us to a suggestion which we strongly urge on the Com-
mission, namely, to initlate a vigorous program of reésearch in chemical
explosives suitable for the implosion of atomic weapons. It has long
been felt by some experts in the field of chemical explosives that
great improvement in explosion yield per unit volumz could be achieved
by explosives research and development. The pressure of other programs
however, has caused this field to be largely neglected, We feel that
we should no longer leave this largely unexplored. The gains to be
achieved from success In this direction are enormous both in the re-
duction in size of large fission weapons and even more importantly in .
the possibility of making smaller fission weapons of simple design and
great economy of fissionable material. It is well known that both the
Russians and the British are very expert in the field of chemical ex-
plosives. It is conceivable to us that they may have made significant
advances in this field.

L e gt Y,

The explosives in present use in the United States were developed
for the more usual military purposes. Many of the requirements which i
are put on such explosives can perhaps be relaxed for nuclear weapons |
in order to achieve a greater energy release per unit volume, " With o
this in mind and with regard to the great gains to be achieved for the

weapons program from such a development, weaggggmmgnd_tggt the Commis-
sion procced toward the exploration of these posslbllltles with all =
Te—

2. Doctor Hafstad's presentation of the budgetary aspects of a flve—
year plan for power reactors, which is being developed by the Reactor
Division, raised a number of technical questions which seem relevant to
" the soundness of the plan, The Committee would appreciate a paper for
its study before the next meeting which would appraise the s1gn1flcant
technical features of the several reactor projects involved in the five-
~year plan, Such a study should compare and contrast the relative merits
and economic promise of the projects, including chemical processing,

and the probable time factors. Relevant budgetary estimates might well




be appended as a supplement to the techﬁicai study.

The Subcommittee on Heactors, Materlals and Production whlch 15
now chaired by Dr, Walter G. Whitman, succeedlng Dr. Eger V. Murphree
in this position, has offered to meet in about a month to consider
such 2 study by the R&acto% Divlsion should it be available‘

3. In the report ofzour Thirty~51xth Keetlng we recom¢ended that the o
Commission support the d531gn and constructioh of an ultra-high energy
particle accelerator in ‘the 15 = 25 BEV fange; at the Brookhaven National
Laboratory: We have reviewed with the Director of the Division of Re~
search the.proposal submitted by Brookhaven for this project, ' The pro- .
posal provides for the design and construction of a proton synchrotron -
employing the strong focusing principle, designed to acecelerate protons
to an energy of 25 BEV, and having a potentiality of ultimately achiev-
ing 35 BEV, We find this proposal exactly in accord with the intent of
our earlier recommendation and enaorse the proposal submitted by the

Brookhaven NatlonaI*Laboratory.

‘ During this meeting we considered at some length, with the Director
of the Division of Research, proposals which have been submitted for the
construction of heavy particle accelerators, a linear accelerator at
Yale University and at the University of Callfornia at Berkeley, and a

cyclotron at the Oak Ridge National Laboratory..  The aim is to acceleratelﬁi i

relatively heavy nuclei, in the range from beryllium to neon, to an .
- energy of about 10 MEV per nucleon so that they can react with even ‘the

" heaviest known nuclei, It is believed that an abundance of new nuclear
species will be formed as a result of the nuclear reactions of such par-
ticles, for example, neutron deficient isctopes throughout the p@rlodlc
table and isotopes of elements of higher atomic number than californium,
The effects of the high energy heavy partlcles on biological and chemical
systems also appear to be of interest. In view of these research possi-
bilities, we believe that there is ample reason to undertake the con-
struction of at léast one such accelerator at the present time. Because
of the relative abundance of nuclear machines at QOak Ridge and at Ber-
keley, we believe that the interests of the Commission and of the o
scientific community will best be served if this accelerator is located
at Yale University, and we so recommend. We have not reached a conclu-
sion on whether the siﬁﬁIEEHéEﬁg“ESﬁ%tructlon of more than one heavy par-
tlcle accelerator would be Justlfled .

We have noted with interest the continuing activities in the study
of methods for producing controlled thermonuclear reactions. It is not

possible at this time to be assured that the goal of the work will3’iﬁ?  iﬂf‘-‘"




fact be reached; however, there is no doubt but that interestlng and
valuable results of a scientifid and technological nature will emerge.

The program is of interest and worthy of suEport.

. Aa you know, we were requested by the former General Manager to
consider the problem of how most effectively to manage and evaluate the
programs of research earrled out in the National Laboratories. Our Sub-
committee on Research Has been activé in visiting the Laboratories and
studying their researches, and is attempting to develop some principles .
which may be helpful to the Commission in connection with this problem.
The full Committee has discussed the, subject at length, but is not yet ,
ready to present final conclusions, R

We were interested. to hear some preliminary results of the strontium-~
90 sampling program recommended by Project SUNSHINE. The results were
interesting for the very large variations which were found for different -
samples. We feel that the project is off to an excellent start and,
await with great interest the results of the analysis of the numerous
samples which are now on the way, We contlnga*§3m§§§ggg~§£ift 1mportance
to this progect. ; , 4

L, The Committee was greatly heartened by the excellent progress which
has been achieved in the field of production and special materials and
the high promlse for the future.

5. The next meeting of the General Adﬂlsony Committee will be. held in fS
Washington on January 6, 7, and 8, 1954. This meeting will be devoted "~ .-
in the first instance to such problems as the Commission wish to put ﬂff'
before the GAC. We will also wish to consider certain matters of which
the Gomm1331on will be notified well before our next meeting. , ‘

As always, members of the GAC will be availabls to the Comm1551eﬁ
for any problems which may arise between ‘meetings.. . The Chairmen of the
Subcommittees are also available to call special meatings should the ‘Conm~
mission have emergency need of their services.. '

Sincerely yours, N

I. I. Rabi
Chairman. . .




