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- FIRST SESSION
(November 4, 1953)

The meeting began in executive session at 10:00 a.m, All members,

the Seci‘etary, and Mr, Tomei were present, -

The Chairman began by mentioning the full doolmenthticn which had
been supplied for the meeting, and said that Dr. McDaniel had been very

cooperat.ive and helpful in his dapacity as the Gommission's GAC Liaison

Officer; . He next directed attention to the agenda ._f.‘or the meeting,

i:articdla‘r‘ly to a series of items (a to 1) listdd in the letter of

dotobezi 28 from Mr. Strauss, ‘There was preliminary dincussion of some
- of these items,

New C;a;’u‘- Next, acceding to Mr. Murphree!s earlier request, the Chairman

man of -

Reactor relieved him of his duties as Chairman of the Subcommittee on Reactors,
Subcom~ '

mittee haterials and Production, Mr. Whitman was appointed to this post.

Referring to the agenda before the Committee , Dr. Libby said that

Agenda, the GAC should have a discussion of the industrial and medical uses of
Next '

feeting 1isotopes. It was suggested that the subject be discussed, within the

GAC, at the next meeting, '

The Minutes of the 36th Meeting were considered. Dr. Buckley rzised

Attribu- a point of principle with respect to the practice of including near-
tions of

State- quotations of persons other than GAC members,

e.g. Commissioners, in the
nencs in . :
the Minutes. He felt that this should be avoided, as & courtesy to those
Miautes ‘

who wsre not in a position to check the text before the Minutes were

adopted., The Committee discussed this question briefly. Dr. Rabi

observed that if the Minutes had wide circulation he would share Dr,

Buckley'!s point of view. However, since their circulation was stringently
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Minutes

Approval,

36th
Meeting

Meeting
with the
Cormis-
sioners
and
General
Manager

Agenda,
This
Meeting

limited since the Commissioners could call for correotiona, and since
the discussions could not be well understood without attribution of
statements, Dr, Rabi felt that the present rather detailed and specifioc
reporting should be continued, at least until it became apparent that
it led to difficulties. -
Two minor corrections were noted, Then,‘ on Dr, Warner's motion and
Dr. Buckley's second, the Minutes of the 36th Meeting were unanimously
approved, '
. Dr. Rabi asked whetl-uer there were any statements from the Subcom-
mittee on Weaﬁons. Dr., von Neumann said there were none which called
for present action. Commenting on the oscillations in plans for the
Castle tests, he expressed the fégling thét in general a greater con-
sistepcy in Commission policy was to be desired,

At 11:00 a,m, the Committee was joined by Mr. Strauss, Mr. Campbell,

Mr. Murray, Dr. Smyth, Mr. K. D, Nichols, and Mr, Walter Williams,

After introductions, Mr. Strauss commented on some of the agenda
items. (1) An amendment to sections 5 and 10, and other relevant section:
of the Act was m preparation. The General Counsel had not yet prerared
the alterations for fusion as contrasted to fission. The GAC should |
think about what, if anything, could be done, especially on control ofv
information, (2) The Commission would like the Committee to consider the
size and type of the strong focussing accelerator proposed by Brookhaven
National Laboratory, and to express its views on the proposal in the ligh
of ifs earlier recommendations. (3) The Commission's patent proposals
had not yet been discussed with all interested groués, and should be held

for the present in strictest confidence.
Department of Energy
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Mr. Strauss then responded to questions on several of the other
points in his pre-meeting letter.

On item ¢ (possibilites of further fusion weapon development): Gen;
Fields had suggested this item and might disocuss it in a later session,

On item ¢ (possible exchange, with the United Kingdom, of intellic
gence information on Joe-4): Exchange may also include Joe-5, 6, and 7.
Following discussions with Lord Cherwell and Sir’John bockcroft, on long
range detectibn, etc., exchange wikh the British ié being considerdbly
expanded, Howevér it is still less:than the British wanf; because of the
statutory restriction on exchanging informatioﬁ which coula be ex'trapo-
lated to weapon information. The British also desired cooperation on
weapons effects, The Commission i1s considering a new section to Area 2 -
(Healtﬁ and Safety) of the "Modus Vivendi“, to provide exchanges on the
effects of heat, blast, and radiation on.human beings and their environ-
ment, excluding information bearing directly on weapons, |

On item £4(exchange of information with the Canadians):s It was
hoped that scmething might.evolve from GAC discussions which would aid ir
easing future relations with the Canadians. Knowledge of how we have
cooperated in the past would be helpful in dealing with the new top man
(Bennett, replacing Mackenzie). The personal experiences of GAC merbers,
in cooperating wifh the Canadians, would be appréciated.
Dr. Rabi next called on Dr. Wigner for commsnts on-the AEC action o:

August 27 on the CVR. Dr. Wigner referred to the reappearance of the

; €100 million figure as the ceiling cost of the PWR and to the previous

- assurances made to the GAC that the cost would not exceed $50 million,

If $100 million were set as the ceiling it could be argued that the actu
DOE ARCHIVES
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cost »;rould turn out to be $100-150 million. Moreover there were grounds
for apprehen§ion that this project would consume all funds which miéht be
'e.vailable for building a power reactor, so that other developments would
be stifled, even in the National Laboratories. There was discouragement
and concern among the reactor groups of the country (Dr. Wigneé emphasize:
this last point).

. [Rt 11:40 a.m. Mr. Canpbell left the meeting))

These remarks led to considerable discussion, Mr. Strauss reviewed
the historical background of thé power reactor situation; and also
assured the Committee that the AEC had no intention of spending the entir

’I~f290 million. The cost would be well below this figure. -

Dr., Rabl asked if ény information was available on the recent °
British'test shots. None was. The British had been very cooperative in
letting the U, S, base small planes nearby and in giving their shot
schedule. ‘ ' -

. Dr. Libby raised the question of what would happen to the CR&D
chemical engineering target progfam at Livermore. There was disaffection
in the group; he felt it should be held together. Mr. Strauss indicated
that some of the talent was being absorbed by Whitney; others were not
beczuse their salaries were too high.

The visitors left at 11:55 a.m., and the meeting continued in

executive session.

The subjects of information exchange and intelligence were discussed

Informa- Mr. Whitman mentioned Gen. Eisenhower's favorable attitude (during SHAPE)

tion ,
Exchange to mzking weapon effects information available to foreign nationals in

DOE ARCHIVES




Russian
U-235 7

Vi==oon
HMatters

Castle
Plans

NATO. f)r. Wigner felt the proposed extension of exchange with the
British, in this field, would still lead to only a dilute;i édOperation!
and asked about_exchange of intelligence information on the Russian shotre
It was pointed out that the intelligence teams have c¢ooperated very
closely.

Dr, Lib‘t;y returned to a point he had raised in previous meetings of
the Committee, nemely his grave doubt that the Russians have U-235 and
prgciuction facilities for it (since their gi.iffu’s_ion plant has not been
seen). Dr. Fisk argued that information not 'available to the GAC gives
evidence of a Russian diffusion plant; and Dr. Rabi reviewed the evidence
for U-235 in the Joe-4 shot. Dr. von Neumann observed that our general
intelligence in Russia is not strong, but asked Dr. Libby to explain his
real point-'-did he distrust our radiochemistry, did he fear a Russian
mifaclé based on some hew physical principle? - Dr., Libby saj:d a miracle
was what he feared, especially in view of Joe-5, 6, and 7.

At 12:30 p.m, this session was aﬁjourne;i.

SECOND SESSION
(November 4, 1953)

At 1:30 p.m. the Committee met with 9en. Fields, Col. V. G, Huston,
Dr. N. E. Bradbury, Dr. H. F, York, and Dr. Smyth,. Mr. Murray and Mr.
Campbell entered a few minutes later. All members of the GAC were
present. The Secretary and Mr. Tomei were also present..-.

Gen. Fields reviewed the planniné ﬁfgg‘ Operation Ci SR
proposed schedule of shots was: ﬁsj-l-ﬂ;;

aTh - - . R
T -2 B -25; i 1-5; 15 TR

N
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-is in on a contingent basis; depending on information which develops
in preceding shots as to the burning properties of LiD
nhas long term undesirable problemsd with Popard to logistics

ll‘w

and readineas, especially if large numbers are to be maintained in the
A
stockpile. Equipment would hz;.ve to be maintained in readiness form,#

£
rg

N
e f“:!drops in one day. Mmght have to be kept in storage. S

abs (‘fﬂ

T TN - to b svsilsble in deliversble

= _

Thermd- form before Castle, After the tests the Commission may be faced with the
nuclear

Capabil- problem of redes:.gning i‘or greater efficiency in this heavy (40,000 1b)
ities

weight class., In the 25,000 1b class a weaponized version of the present
ﬁdesign might be available in sbout a year. In the 10,000 1b class

e

a weaponize_ﬁight be in hand by the end of 1954, Livermore is
L v-,).

R

.

trying to 11t > IR irto 2 existing cass, For

-

the immediate future, Air Force interest seems to 1lie in the very heavy

weapons. In 5-7 years more emphasis on the intermediate and lighter
weights is anticipated. Dr. Bradbury suggested that the following weight
in pounds, might characterize the weight classes of interest in the next
5.7 years: 140,000, 20,000, 10,000, less than 10,000. |

Gen., Fields indicated that the recent trend in the fission weapon

=%
13- § ond possibly

\

¥ will certainly have an impact on the €0" fission field,

but the character of the effect is hard to foresee at present.

R
Citing the possibility of SRENNEREM: Jjborbs for anti-aircraft use,
‘k.‘;b}‘w)

Dr. Rabi asked whether DMA studies the utility of weapons which they are

requested to develop. Gen. Fields indicated that his Division attemptis

Department of Energy
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to follow the various studies and de'velopx'nent‘s (eig. on the 8" projectile
and to raise red flags if hecessary. It has acéeés to .bult not a great‘
impact on much of the WeapSn systems work in the DOD, One limitation is
the smallness of the DMA staff,

Gen: Flelds reviewed the promising developments in the Li-6 produc-~
tion. program. He eiaé saic; that the capital facil;i.ty costs for the
then'nénuélea.r program will be $227 million, Operating costs this year
will be $36 million and will rise to more than $100 ;nilnon per year,
According to some estimates, 35% of the U-235 production and 18% .of the
plutonium production will eventually go to the thermoguclear program,

Dr. York next com;nented on the work at Livermore. He did not
anticipate tl"xat the new directive for small fission weapon development at
Livermore would seriously interfere with the thermonuclear program,

' provided finances were adequate, although it would divert sc;me of the
available skilled talent, He said that the project is looking at two

A
types of thermonuclear gadgets: (1) developments of €.8.

f"‘? ,4' v‘ e

PR S T

o N o 15" vospon voios NN ! ¢ing 15,000 1o in one

version or 11,000 1b in another, and yleldlng_ This would fit

into a Mk6 ballistic case. (2) - : v@"”

-
-~
-«

Its possible characteristics: 30" diameter, 5000 1b
(possibly 20-24" and 3000 1b), I vicld. If these work they will give
two lines of weapon design which can be interpolated or extrapolated.

Mr. Nichols entered during the above presentation.




At 2135 p.m, the Committee met ﬁth a large group of visitors to
consiéer information available on the recent Russian shots, All members
of the Committee, the Secre;cary, .a.nd Mr. Tomel were p're.sent. The
visitors were: Dr, H, A, Bsthe, Dr, N. E. Bradbury, ﬁr. Carson Mark,

Mr. R. W. Spence, Dr. H. F. York, Cen. K. E, Fields, Gen. W. M, Cantcrbur
Mr. D‘ L. Northrup, Dr. D H. Rock, Dr. W. D. Urry, Mr. H I. Miller,

Dr. 8. G. English Mr, G/ M, KaVahagh, Dr. C H. Reichardt, Mr. G. B.
01msted 001. Ji It Glbbs, iei B, d; Fine, i Wi 4 Williams, Mrs K. D,
Nichols, Ui‘. H., D, Smyth, Mr. T. E. Murray, Mr. L. L. Strauss, Mr.

Joseph Campi:ell.
Presentations were made by Gen. Canterbury and Mr. Northrup, on
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THIRD SESSION
(November 5, 1953)

The Committee met in executive session at 9:30 a,m, All members,

the Secretary, and Mr. Tomei were present.
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twofold. This would be of very great importance for small bombs, both

because of the smaller weight and the fact that, on the average, the HE

would be closer to the core; Dr. Rabi viewed these possible gains as

'enormously important, and suggested a GAC recommendation to the Commissio

that increased attention be given to the improvement of chemical high ’

explosives, (Appendix B, item 1)

" At 10:00 a.m. there was a practice air raid alarm. The Committee

reconvened at 10:20 a.m,

The Chairman called on Dr, Libby for a repbrt from the Besearch

Research Subcommittee, which had met the previous evening. Dr. Libby presented th

Subcommit-

tee Recom-following suggestions for increasing the longevity of the Commissions!

nmendations

on AEC laboratories and improving them as research orgariizat.ions.

Lab Policy

(1) ‘The AEC can afford and should provide more facilities for
transient housing.at its laboratories. I;}Lis would catalyze partici-
pation by university people. The lack of such housing is sorely
felt at Argonne. . )

(2) The AEC should clearly state that it favors and intends to
support basic research in the Natiocnal Laboratories.,

(3) The BNL practice of having visiting committees visit the
Laboratory and report on the research being done is a practice that
should be encouraged in 211 of the Laboratories.

(L) Ties with the universities should be strengthened, e,g. through
joint appointments held by the senior staff. There is little of thi

a't ANL or BNL, although gquite a bit at Berkeley,

Departmant of Fnergy
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(5) During the first few years of employment staff members should

be on trial, Persons who turn out to .be 1ncompe%ent for technicel

positions should bel considered foi" admirﬁstrative pos:‘ltions. (The‘re

was vigorous dissent on this point.) |

(6) The barriers to employment transfer from one site to another;

should be removed, f‘he transient period is over and the normal

courtesies would be sufficient.

(7) The performance of every employee, including the director,

should be reviewed annually,

(8) M1 professional employees should be given adequate vacations.

- (9) 1Liaison between the Laboratories should be fostered, e.g. by

annual mc_egtings of the directors with the AEC or GAC, but without

staff, . | o

(10) Extended leaves, analogous to sabbatical leaves, should be

encouraged, as they are in universities. .

Time did not permit detailed discussion of these proposals, Among
the comments were the following.,

BENL, with its corporate contractor, is a special case; and its
visiting committee system may not be applicable to the other
laboratories (Dr. Rabi).

One can-question vwhether basic research should be done in the
Laboratories—-somewhere you run out of funds (Mr. Murphree). Koweve:
t.}lxe conduct of basic research has a very important favorable effect
‘on employment, in making the laboratory more attractive (Dr. Fisk,

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

Department of Energy
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Reactor
Matters

Aircraft
Lza-tors

amount of money is a venf importgnt'point. As a BNL trustee hé had -
taken the view that the Laboratory should avoid research which couid
be done at universities. Several members felt éhat an affirmation
by the AEC of its SUpport of basic research in the National
Laboratories was needed, and that an affirmation would sufficel .
With regard to joint appointments, there are llmitations
imposed by univer51ty sbandards in precisely the areas in which-
those standards are inferior, namely pay scales (Dr. von Neumann)."
This, however, was not the point of the suggesﬁion. The aim was
largely to provide recognitioh and prestige (Dr. Fisk). There are
many difficulties and delicate questions involved in fhe proposal
(Dr, Wigner). Dr. Fisk and Dr. Buckley favored a liberal policy ‘.
on the pa¥t of the AEC witﬁ respect to university participation, - -
but did not wish to make-a specific'proposai for joint appointments,
This discussion was terminated at 11:00 a.m., when Dr, L. R. Hafstad

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

-discuss the reactor program,

Dr., Hafstad first commented on mobile reactors.

" There is a new line of thought with respect to aircraft reactors,
which emphasizes an application that is not feasible with only chemical
power. High speed is needed only for short distances over the target
zone; lower speeds are allowable for most of thefcruising radius. It is
proposed that a plane be desighed which can cruise with nuclear propulsio
at low speed, e.g. mach 0.7, then switch to comﬁined nuclear and chemical

propulsion for a high speed sprint, e.g. at mach 2, for the last few

OB
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hundred miles to and from the target. With such a system the reactor

power requirement is less; and the sysfem looks promising., -

o

{

!

|

Naval -~

R:thori E 3. i ED
|

™M

Dr. Hafstad next turned to civilian power reactor.-s‘ an& the "Five
Year Program", He indicated that policy had emerged as a result of
discussions by the Commissioners at their Topnotch Meeting, and that '
actions had been taken io set policy. Industrial participation is to be
encouraged, The AEC expects to use government money to support research
and development projects in the National Laboratories, The favored
method of subsidizing power reactors would be to construct plants with
gox,;ermnent money; by—produc;t pZ_Lutonium might be purchased, although not
at premium prices. Dr. Hafstad quoted at length from a Commission action
paper, which was not at the :moment in the- hands of the Committee.
Industrial study group contré.gts are being revised in the light of the
decisions taken,
At 11:50 a,m, Dr. Smyth entered.
Employing numerous charts as "visual aid;" s Dr. Hafstad next dis-
Five Year cussed the Five Year Program. It was planned to spend large sums on the
Civil Power. : \
Program fast breeder approzch. The distribution of cumulative costs by 1958 was
given as follows: fast breeder, $80 million; homogeneous reactor,
¢L0 r-zilli.on; water reactors (excluding PWR), £20 million; sodium-

graphite reactor, $15 million. These include pilot plants for the fast
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on Homo-
gencous
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breeder and l?omogeneous rea;;c.c;rs. The dollar figures are based on
Laboratory re.g::amnendations and are not yet Reactor Division recommendatio:

There was some discussion on the intent to go ahcad with the
homogeneous reactor. Dr. Hafstad indicated that its support would
c¢ontinue on a plateaﬁ until a solution of.the corrosion problem looked;
promising. Dr. Rabi inguired whether the HR approach has any real
advantage over more easily engineeréd designs, and whether oné could say
at present that this was a wise path to pursue. Dr. Wigner cormented

that the answers were not yet known. The homogeneous reactor is a

‘breeder, whereas the PWR is a consumer. The homogenedus reactor has the

advantage of higher specific power (thus higher power per unit fuel

investment), but its breeding is not as sure as with the fast breeder.’

. Also, the corrosion may not be licked.

~ Dr, Wigner asked about coordination of the Argonne fast breeder work

with Dow-Detroit Edison, and about plans for the Brookhaven liquid metal

" fuel reactor. Dr. Hafstad indicated that the ANL and DDE group& are

Questions
on Homo-
geneous
Reactor

interacting more and their thinking is converging. The present did not
seem an opportune time to push the BNL reactor, relative to ANL and ORNL,
but greater support would be appropriate when it began to look good.
Interest in it was increasing.

Mr. Murphree also inquired about the real advantages of the
homogeneous reactor. It was said that chemical processing might be
easier and need to bg less frequent, that significant savings in ths
chemital costs might be attained., If everything worked out according to
the ORNL paper studies, 5 mi11 power might te achieved. An indepe'ndsnt

gmup will look at the pezper studies.

N
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The sodium-graphite reactor would use known technology, and an SGR

experiment would be appropriate. The AEC was stil1l negotiating with

Sodium-
Graphite .
Reactor North American Aviation. Perhaps the AEC would finence an experiment,
and NAA the pilot plant.
The next subject was ’water-cooled reactors. Continued support will
Water- be glven t;o ANL for research on principles, An experimental boiling wate:
Ezgiigrs reactor may be built to obtain more experimental data on this type of
operation ‘than could be got from the recent boiling experiment carried
out with limited e'xperimental facilities at Arco.
Ool. Krisberg next described the Arco boiling water experiment. The
Arco. experiment was carried out to study the feasibility of extracting power
\?Iz%i;n & by direct boiling of primary water coolant , and to learn how safe water- '
Experiment - :

cooled reactors might be when suddenly made supercriticals The core of
the assembly was cp}nposed of MTR fuel elements., The reactivi’dy was
increased suddenly by known increments, and the behavior of the system
studied, Neutron flux; pressure in the water, and temperatur:e of the
fuel and of the aluminum can were recorded oscillographically. The
behavior was very satisfactory. At moderaté power, the operation was
steady; with large excess k the water was expelled in geyser fashion and
the reactor turned itself off. The water boiled with small fluctuestions
at 24,-28 kw/liter at one atmosphere. vriith the system closed and operating
at 100 psi the operation was somswhat more stable. It became quite
unstable at 4% excess k., It was concluded that thé system was safe znd
very promising, Further study of the steadiness of such a system, par-
ticularly how it is affected by—pressure and geometry, needs to be dcne.

At 12:35 p.m, this session was adjourned.
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FOURTH SESSION

(November 5, 1953)
At 13135 p.m, the Committee considered Research Matters, All member:

Rescarch of the Committee, the Secretary, and Mr. Tomei were present. Also preser

Matters

Sunshine
Program

Sunshine
Sample
Assays

wvere Dr, 7. H, Johnson, Dr. J. C. Bugher, Comdr, James Dunford, and Dr,

Smytho
Dr. Bugher reviewed progress in Projest Sunshine. Soil samples have

beeh obtained I¥om nany j)iaiées on the globe, including Turkey, England,

New Zealand, and Japan. Also, forage crops,.milk, and cadavers have beer.
obtained. The Department of Agriculture is undertaking a prégram of soil
analysls for non-radioactive constituents, A program of study of the
metabolism of stron’oiur;l in man is in progress.

Dr. Bugher also mentioned soﬁle results of ‘recent cosmic ray studies-
with high altitude rockets in northern regions. Exceptionglly high
co;mting rates were observed at altitudes of 75,000-300,000 feet. He sai
this raised a question whether there was an accumulation of radioactive
debris-from the Mike shot above the north magnetic pole. Electrostatic
collection of particles at high altitudes will be attempted to see if
this can be verified. This matter was discussed and the view expressed
that the high counts probably had nothing to do with Mike debris, but
rather were caused by the auroral zone. i

Mr. Mufray Joined the mee‘l;.ing at 1:55 p.m,

More informat.ic_m on Sunshine developments was given by Dr. Libby.
About twenty Chicago babies, mostly stillborn, have been analyzed for
strontium 90. The resulte averaged about 10~4 of the tolerance figure.

Cheese samples from various locations ranged from 107% to 10-3 times
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tolerance for the Sr-90/Ca ratio, ("Tolerance" in this case means the
allowable‘.magnitude of the Sr-90/Ca ratio in the human body, 2,2 dpm/gram
Ca,) Dr, Libby also presented some flgures for the tritium content of
rain water from the Philippine Islands and from Chicago. The values
ranged .from 2 to 13 disintegrations per minute per gallon. In the latter
part of September,. after the Russian shots, Chicago rain water rose to
39 dpm/gal. Chicago tap water, Mississippi River water, and Pacific
Ocean water were 1 dpm/gal or 1es§. Dr, Libby said that the various
ir;dications were not much worse than expected but deserved consideration,

Dr. Smyth asked who was worrying aboﬁt the missing Mike debris?

Dr., Bugher indicated that all concemec} with the Sunshine }::roblem were.
He said that conceivably most of it had fallen out in the Pacific, or
that it might be still stored in the atmosphere.® During the Castle tests
fali—out stations will be maintained on Navy vessels to test the fall-out
question further. | |

At this point;, Dr., von Neumann, Mr, Murray, Dr, Smyth, and Comdr.
Dunford left the meeting.

Next, Dr, Johnson reported on accelerators and on controlled thermo-
nuclear reactions,

Three proposals were before the GAC for the construction of heavy
particle accelerators. The aim was to accelelrate heavy ions (beryllium
to neon) to energies of about 10 Mev per nucleon so that they could
penetrate the potential barriers of even the heaviest nuclei, and to
study the reactions apd reaction products., UCRL and Yale proposed linear

accelerators, each costing $1.2 million, ORNL a 114" cyclotron costing

€2 rillion. Dr. Johnson reviewed the proposals of the meAMWE@ns
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as set forth in a written report which he had forwarded to the Cormittee.

At Berkeley the interest came mainly from Seaborg's group which wished tc

make

Yale

and study transplutonic elements of Z'99 to perhaps as high as 102,

wished the facility for staff and graduate student research, The

Oak Ridge interests also were general; their propodal wag pushed mainly

by Df. Livingston of the cyclotron group, Dr, Bugher mentioned that

there was medical interest in the use of high energy heavy particles for

del{vering radiation dosage in depth,

nmentioned,

In the discussion of these proposals, the following points were
Somé additional personnel would be required for the ORNL
project (Dr. Johnson)., Is it sensible to build another cyclotron
yhen 1) many.already exist (Dr. fisk)? Perhabs one of the existing
large cyelotrons which caﬁ't make mesons shouild be converted (Dr.'
Libby), The art of making ion sources deiiver large currents is
well developed at Oak Ridge, The»project wouldinaturélly fall in
line with their interest and experience with theh86" cyclotron and
the acceleration of N 14, but it would not be crippling to the
Laboratory if they do not get it (Dr. Wigner).

Yale and California would pool engineering facilities for the
design and development of their machines. Yale is very keenly
interested and would construct the building with university funds.

It needs a machine since it now has no major nuclear facilities

- (Dr. Johnson). It would be very desirable to_get Yale back into

nuclear physics (Dr. Rabi).

— — ey —~ e X9
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The money would came from FY 54 equipmént funds (Dr, Johnson),
The continued burden of operating costs must also be considered
(Dr. Buckley). |
. Dr. Johnson next discussed the controlled thermonuclear reactions
pfogram, known as "Pfojeét Sherwood", He indicated ihat the Commissioner
and also the JCAE were faking a great interest in the subject, He
reviewed the various technical ideas, and menticned that G. P. Thompson
(England) had filed a -secret patent on a device very much like that of
Tuék. He also said that Christophilus at Brookhaven has scme ideas but

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

élearance_reasons). .

At 3:10 p.m, Dr. von Neumann ¥eturned. .

Dr, Johnson proposed to>organize the effort'éo as to leave it
decentraiized, and support peopie on Qhat they wanted to do. He planned
to éet up a steering committee, consistiﬁg of'Teller, Spitzer, Tuck, a'
good engineer, and a "down-to-earth" physicist to advise the Division q?-
Research. |

The question of classification was troublesome., Initially the wg;k
wes Top Secret, then it was made Secret and highly compartmentalized. ‘As
a result of the compartmentalization classified seminars on the subject 
had been stcpped, and some embarrassment had resulte@.__There was a’
lengthy discussion of the problem of classification; fhe Ccmmittee reach;
no consensus, Dr. Rabi, reversing his éarlier opinion~favored a high
classification., His argument was‘that large sums are being spent with

practical ends in view. Support on this scale implies a considered
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technical judgment that something practical is likely to emerge. Such a
development, e.g, ihe abundant prdduction of neutrons and of tritium as
well as power, Qould.certainly fall under higL classifidgiion. Hence it
is illoéical not to élassify the project: He mentioﬁed that a group at
Cambridge would 1like to work in the field if it were declassified. Dr.
Fisk proposed, for diécussion, that there was much to gain by having

the subject unclassified until something emerged which promiséd to pay
off; Dr. Buckley expressed a similar view., (To classify it at present
would be 1ike classifying space ships.) Dr. Wigner observed that it is
easy to keep the cat from coming out of thé bag if there is no cat. Dr,
von Neumann suggested that thé éubjectvcould be_kept under wraps to about
the same extent that reactor technology is., Dr. Libby suggested that an
opinion be obtained from the Senior Responsible Reviewers, Dr, Johnson'
indicated that he intended to recommend Secret classification, without
compartmentaiization. br. Fisk suggested that basic research in the .
field be declassified liberally as it appears.

Dr. Rabi inquired as to the meaning of item k (proposed accelerator
program) in Mr. Strauss's pre-meeting letter. Dr. Johnson indicated that
it referred to the proposed action to construct an ultra high energy
strong focussing machine at Brookhaven, and that the intent was to check
on whether the recommendations of #he staff paﬁef on this subject were in
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. Lit
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observed that this was a disappointingly late complet;on date, Dr. Rabi
gaid thgt both the deaign and schedule were cgn;e;vative, and explained
the magnituae of the devélopment_problgm. He mehtioned that although
the nominal design performance was for 25 bev ;t_lo,OOO gauss, it was
hoped ultiﬁétely to achieve 35 bev, at 15,000 gauss.

Mr, Whitmah remarked khat the proﬁosal seemed to fit the previous
position of the Committee. Dr. Johnson said that it was intended to do
80.

As an item of information, Dr. Johnson mentioned that the Berkeley
group hopes to get a beam in the bevatron by Christmas 153, |

The matter of another ultra high energy accelerator at a second
;ite was briefly considered. Dr. Johnson indicated that the way the
cooperation in the midyest group was wofking out had been unsatisfactory,
and that their proposal had been rejected. One of the principal dif-
ficulties was in the selection of a site; for many reasons, the machine
should be at ANL, Howeve¥ the interested universities had failed to
agree on this. Dr. Libby said that ANL had not been receptive to this
idea, either. It was unforfunate that ANL and the universities had not
yet been able to get together,

Dr. Rabi asked Dr. Johnson about university contract policy. Dr,
Uaiver- Johnson said that a new policy was in effect, established by Commission
ggﬁiract action early in September. The policy gets away from the 8% overhead
Folley figure, recognizes the full costs of research, and provides for paymznt

of a lump sum toward the total cost,

At 3:50 p.m, this part of the session was concluded,
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At 4i00 p.m; the Committee met \fith Mr. Robert LeBaron. All
members of the Committee and the Seééetﬁry were present. Mr. LeBaron
gave an off-the-rebord discussion of the situation of the Defense
establishment with regard to atamid energy matters, emphasizing the
effeéts on planning of available devices, and the developing stabiliza:-
tion of policy. |

At 5:00 p.m., Mr, LeRaron left the meeting, and the Committee met
with Mr, Max Isenbergh and Mr. R. A. Anderson for a briefing on patent
policy. All members of the COmmitteé except Dr. von Neumann were present
The Secretary and Mr..Tqméi were present, |

(Sccretary's Note: According to the suggestion of the Chairman,
made on this pccaéibn, no attempt is made to report here the details of
the presentation and discussion of patent policy. However, the main
themes are indicated.) o ) X

The two flelds in which patents are prohibited are (1) the productic
of fissionable material, and (2) the ;tilizafion of fissionable material
for a military weapon. Since the proposed legislation would permit
ownership of fissionable material, it is also préposed to 2llow patents
on the production of fissionable material, The prohibition on weapon
patents would be maintained, In the field of production of fissionable
materials the Commission would have the power to compel licensing of a
patent, if it found this to be essential and necessary to the public
interest. Information could be turﬁed aver by the Commission from one
licensee to another. Since compulsory licensing is not well liked, it

would be established on an interim basis. Five years after the date of
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the new legislation the compulsory licensing pi'ovision would expire
unless extended by Congress, , .

The discussion was mainly on the dompulséry ﬁcensing point, Mr.
Murphree, in pa'rticular, was concerned about it. 'It could essentially
cpmpel a company to ‘I:,urn over an invention 1t iuad made to competitions:
w'lthout compensation, no matter how much money it had spent in making
the ifwenet,i'on'. Dr. Buckley also felt this provision was undesirable;
ﬁoWevei‘, he did not think it very serious, _ .

At 5:40 p.m.,‘Mr. Isenberg'h. and Mr. Anderson left the meeting, and
Dr, von Neumann returned, . l

There followed an execg’tive session, in which Mr. LeBaron's remarks

and the patent questions were briefly considered.

This session was adjourxied at 6:00 p.m,

FIFTH SESSION
(November 6, 1953)

At 9:30 a.m, the Committee met with Mr. N, J., Carothers and Dr. F,
K. Pittman of the Division of Production. All memiaers of the Committee,
the Secretary, and Mr. Tomei were present. |

Dr. Pittman reviewed the several papers which his Division had
forwarded to the Committee, Mr. é_aro’chers also contributed to the
presentation. | .

The ADP program (Li-6) was in full swing, with substantially
greater production from Elex than ar;ticipated.. No difficulty was
anticipated in meeting the Li-6 requi.'rements for the Castle test

operation,




At a September meeting at Los Alamos the future requirements for
Li-6 had been raised, arid a new plant would be constructed to meet the
increased needs, The Colex process had been chosen as the one most

likely to meet. schedules. . ‘

GLLETED

[The ‘schedule for the new plant is:

first operational phése; Aprii 1955; final, October 1955, The \}new plant
will cost about 270 million, including $13 million for mercury; the Elex
cost vas $45 million, The operating cost of the new plant will amount
to zbout $3/gram. The new plant m.ll probably not meet future require-

}'r,'h

ments completely; addltional capacity of p , 'may be necessary,

depending on the isotopic concentration. This que;tion will be considere
after the Castle tests. 6rex may be of some promise for the third ADP
plant, but Colex looks better at present.
| A new boron-10 plant.is being built at the Lake Ontario Storage
Boron-10 works. It will cost $1.5 million and produce 250 kg B-10/year. Operatic
is expected in the first part of 1955. .
Current thinking about power levels at the reactor sites is

Reactor optinistic., The optimistic expectations are now for 8000 MW at Savannah

Power
Levels River and 12,500 MW at Hanford. These are not yet assured.

The Savannah River figure as‘sumes success with the flat plate fuel

elezsnt development. Encouraging results ‘have been o‘otamed g?(ﬁig“vﬁ»

"a"'*w—t ¢f Frome-- ?6
L3

'5'---_?. . -

e Tt ~-

- -~ LI -3
e o

PNy o) .vLu




Pu and
U-235
Produc-
tion

Higher

g/T

Program

~31-

fabriéatioh problem, The first charging will have to be made by rolling )
techniques (nickel clad uranium in aluminum can); powder metallurgy
techniques are being developed., It is l{oped to charge the, fifth reactor
with flat plates when i;t. comes in, in January 1955,

At Hanford the utilization of the available cooling water has been
improved, In addition, the water plant capacity will be increased, and
more water will be pumped through the reactors,

Dr. Pittman reviewed the estimated production figures for Pu and
U-235. These are substantially above the minimun requirements of the
expznsion prégram. The expec.ted production will be about 15 months ahead |
of that prescribed in the expansion pz"ogram.

The field offices and contractors have been asked to study the

[ETED

| Y

! The last two points have
not yet been evaluated,
Dr. Fisk asked about waste storage and uranium recovery at Henford.

Dr, Pittman said that TBP is working, and about half the uranium has been
/o
recovered, The amount still stored is about [EEE e 3 The volume of
&Q'."“,
fission product wastes is still a problem. This may be ameliorzted by

the development of ferrocyanide scavenging. At present about 34 million
(10 million gallons) of additional tankage is being built per year.
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At 10:40 a.m, the visitors left and there was a brief breask. The

Cammittee reconvened in executiire session at 10:45 a:m,

It was agreed to hold the next meeting in Washington on January 6
7, and 8; 1954, (Appendix B, item 5) ‘

The nexi; matter éonsidei‘ed, larger ‘.hher;inonéuciea;"weapons, was.
brought up by Dr. von Neuwnann., He argued that the Strategic Air Cormand
is éonfident it can make deliveries with its large planes and wants the
largest possible bang., Hence, he supported the view that the explosion
yield o'f the heaviest weight class of bambs should be maximized, The
weapons which look good right now are in the 20,000 1b and less ranges;
nothing rea satisfactory is available in the preferred weight range of

=Y
SAC, m has logistic disadvantage-s; L N i3 an uncertain

vV
quantity( He felt that a weapon should be developed with the largest

possible explosive yield in the 50,000 1b weight class, One approach_

Pl

would be to make NN

e
There waw an extended discussion, pro end con. Dr, Libby agreed tha

it weuld be a mistake not to push the development of blgger we%pons. Dr.
e loglst.lc disadvantages of “ﬁere over-
would be on hand. Also might work, and it
ol A

could be souped upm It would be unrea.llst.:.c to consider a new
develcoment leading to. production of an item for stockpile use before it

could be tested, He was inclined to urge thaiﬁoe expedited for

emergency capability rather than to suggest a new development. Mr.

Rabi, however, though:gg‘

L]

estimzted—;

Whitmon observed that if there were real need for bigger weapons the
Commission would be under strong pressure from the DOD to m=ke them.

§ Joed - =% B
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He felt such a question was hardly a proper subject for a GAC recommenda-.
tior;. Dr". Buckley shared this view., Dr. Rabi expressed grave doubts
that the Committee should make a recommendation on the subject without
far more study, especially in view of the imminénce of Castle. Dr. von

Neumann agreed that it would be better to withhold a recommendation unfdl

after Castle,
The Committee agreed that a discussion of larger .themonuclea.r

Agenda, weapons should be an item on the agenda for the next meeting. (Appendix

Next
Meeting B, item 1)

The Committee did not have an opporlhmity at this meeting to study

Small the paper on small weapons (VGHuston-to-IIRabi memorgndm_n of October 2nd
Heapons with five gtjbachments). With regard to this su’bjec{_’, s Dr, Wigner urged
that more attention should be given to defense measures, and that the
use of small atomic bombs as antiaircraft weapons _should be thoroughly
considered, This feeling was shared by several members of the Committee.
The fact that Los Alamos an.d Livermore are pgrsuing the- small weapcns
question was viewedm.gh’ favoz;. o

It was brought up again that great advantages ,. particularly in szall
Improve- weapons but actually in all size ranges, would ao;crug " from improvements

ments in
Chemical in chemical high explosives.

E o 3 -
indicate that they have made significant advances with HE, Dr. ven
Neumann again referred to expert opinion (Kistiakowsky) that 30-40%
improvement in HE performance might be achieved, The usual severe requiry

ments on stability and surveillance behavior might be relaxed somewhat
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for applications in atomic weapona. Dr. von Neumann felt that the Los
Alamos approach was on the conservative side, It was proposed that the
Committee suggest.to the Commission ‘that Ran independent survey of possibl
iroprovements in chemical HE be made, All agreed, (Appendix B, item 1)
Theﬁonunit’oee felt that it would be in order to express grat..ifi.c:af;iox

for the excellent job done by'

[ELETE]

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

———

particularly for an appraisal of the significant technical features of

Plan for -
Reactor the several reactor projects involved in the five-year plan. The state-
Program
ment was adopted by the Committee s a.nd constl’outes the first paragraph of
item 2, Appendix B, It was agreed that the Comm1ttee would request a
paper giving such an appraisal, and that the Reactor Subcommittee would
meet and study it. (Appendix B, item 2)
The Committee affirmed its backing of the plans for the 25 bev
GAC accelerator at BNL as described in the AEC staff paper and BNL proposal.
Surport
of ENL (Appendlx B, item 3)
Accelerator ‘
Proposal Next, the three proposals for heavy particle accelerators were
Heavy considered. In view of the scientific :‘Lnterest in the fields of nuclear
Particle :
Accele-~ hys:.cs, chemstry, and the biologlcal sclences, it was agreed that a
TRLOrs

machine of this type should be built. There was some doubt about the
wisdom of building the Oak Ridge and Berkeley machines, but unanimous
agresment that the Yale request should be supported; The conclusica as
to Yale was based on the belief toat a machine there would serve the neec’:

S
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of the scientific community and, moreover, that it would be of long range.
value iﬁ greatly strengthening ﬁuclear physics research at that institu-
tion. The doubt about ORNL and UCRL was based on the facts that these
idboratories alreédy have‘a great abundance of nuclear machines gnd highl:
developed nuclear programs, and on the feeling that three heavy particie
accelerators might be unwarranted duplication in this field, No }inal
conclusion ﬁas reached as to the ORNL and UCRL réquests, however,
Opinion was divided as to which laboratofy should bé the site of a second
machine if it were built. (Appendix B, item 3) |

At lz:hovp.m. this session was'adjourned.

SIXTH SESSION
(November 6, 1953)

Tﬁe Committee reconvened in executive session at 1:25 p,m., All
meﬁbers, the Secretary, and Mr. Tomei were present.

The controlled_thermonuclear program was briefl&'discussed. Dr.
Rabi said he felt that on political grounds it would be very hard not to
go along with this.program; the basis for support on technical grounds
was not so well established., He felt the program would go along better
if coalesced in about a year, but mentioned that E. O, Lawrence favored
keeping it decentralized, The Committee did not feel that the presenta-
tion on this subject called fo:.any action by the GAC, other than to note
the program with interest. Dr. Buckley observed‘that experience with
large scale technical projects indicates that many fruitful results are

1ikely to come from the effort even if the initial goal is not reached.

Appendix B, item 3) ' .
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On Project Sunshine, it was felt that comment based on the limited'
amount of dath in band vould be unwlse, except to note the large varia-
tions in Sr-9§ éontgqt:foﬁhd in diféerent'samplea. It was felt that the
GAC should go.on reé&rd hé-éontinuing to-attach great importance to the
work, (Appendix B, item 3) | R :

On the subject bf information exchangé with the Canadians, Dr, Rabi
asked Dr. L;bbj,'M;. Wﬁitman, and Dr, Wigner to prepare staéeﬁents of
past experinece in this f{eld Tor transmittal to Mr. Strauss.

It was agreéd that members who wished to comment on the patent
presentation shoﬁld adﬁréss their remafks individually to th; Commi s~
sioners in the next part of this session, | -

With regdrd to the Research Subcommittee's recommendations about the
National Laboégtori;s, it was felt that the Commitﬁee could not reach a
position at t};.is time, but that the Minutes would inform the Commission
as to the Subcommittee's tﬁinking. The opinion was expressed that the
Laboratories are for :the most part already in excélié;xt- condition.
Brookha_vgn is'.devel‘c;ping notably; Argonne may be the Arrna,in problem.

The Chairman reéuested Dr. Libby to prepzare a paper on the Sub-
committeels study of the Laboraiories and its recomméndations, for full
dress review by the GAC at its next meeting. Dr. ;ibby.agreed to prepare
and circuiatg such a paper. The Chairman also askéd Dr. Fisk and Mr.

Murphree if they could furnish information based on industrial experience

about salaries of technical psrsonnel, particularly those of top

‘management, They agreed to do so. It was agreed to inform the Commissjor

that the Committee was continuing to study the problem of how most ,:
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effectively to manage and evaluate the programs of research carried out
in the National Laboratories. (Appendix B, item 3)

At 2:00 p.m, the Committee met with Mr. Strauss, Mr, I’urray, Hr.
Campbell, Dr. Smyth, Mr. Zuckert, Mr. Nichols, Mr, Walter Williams,
and Mr., John Mackenzie, All members of the Committee and the Secretary

were present, ’
Dr. Rabi began by commenting in strongly favorable ‘terms on the
briefing on Joe-4, 5, 6, and 1. He' then referred f.o: the Comittee's

!
field. On behalf of the GAC he recommended very strongly that the AEC

set up research ang if found needed, fa0111t1es for 1mproving HE and
discovering new explosive materials. (Appendlx B, item 1)

Dr, Rabi next mentioned that the GAC intended to study the ‘problem
of maximizing the yield of the weapon which can be carried by existing
airplanes (up to 50,000 lb)

Next, he mentioned the brieflng from.Dr. Hafstad on the five-year
plan. He indicated that Mr. Whitman was the new Chairman of the Reactor
Subcozmittee, replacing Mr. Yurphree, and called on Hr Whltman to
comnent on the briefing, Mr. Whitman read the statement whlch he had

prepzared. (Appendix B, item 2)
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The dates of the next GAC meeting were mentioned to the
Commissionera.

Dr, Rabi then p:esente§ the Committee’skviews, as previously
agreed on, with I:espect to: the BNL strong focussing accelcrator
proposal; the three proposed heavy particle acceiefators; the contro]léd
thermonuclear reaction program (interesting, worth ‘backing, no view on
its ultimate outcome); the world-wide Sr-90 samp]:ing pzjogr.a.m. Referring
to the produotion presentation, he said that the Committée was extremely
pleased a@ the prospects and at the very good'repSrt (App. B, item 4).

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

External recommendations shown to individuals whom the Commission might wish to
Circula= : . .
tion of inform. (The case in point was the recommendation on the BNL strong
GAC - .. : e
Recom~ focussing accelerator,) The Committee expressed itself as having no
mendations ' C :

Patent
Policy

Hanage-
ment and
Evalua-
tion of
Research
in the
National
Labora-
toriles

objection, except in cases of é division of opinion within the COmmittee:

Dr. Rabi asked Mr. Murphree to comment on the patent pollcy
presentation made by Mr, Anderson and Mr. Isedbergh Mr Mnrphree sald
it was a very good job and very constructive. He hadlqp§§t19ned only
the provision about passing information from one licenseelfo another.

Mr, Strauss asked Mr. Murphree to send him a note deéailiné his views on
this subject. .

Dr. Rabi said‘tﬁat the Research Subcémmitﬁéé was ﬁfyiﬁg ﬁo dévélop
principles, in terms of which the GAC could responﬁ'to:H;.'Bsyer’s
earlier requést for a consideration of how to manage and ‘evaluate researct
in the National Laboratories, The full Committee was not:ready to preseﬁi

its views, but the Commission might find of interest the reports in the

Minutes of the last meeting,--
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He next asked what sort of response the Commission desired from the

Informa- Committee on the subject of information exchange with the Canadians.

tion
Exchange
with the

Mr.- Strauss, Mr Murray, and Dr., Smyth remarked on this question. The

Canadians Commission is anxious to foster cooperation with the Canadians, antici-

Classi-
fication
of CTN

pates scme opposition, and would 1ike reinforcemept for its arguments.-
It would help if the GAC Qould ;ook over past exchanges and could point
out their value to the U.S, The Canadians are pArtécularly’anxious for
more cooperation in the fielq of power reactors and the associatedr
research and technology. Their Security situation 1s in good shape,
although the'free exchange between Chalk River and'the British is éomewha
worrisome, Mr, Strauss said it would'be soon enough if he had a memo
by the time of the next GAC meetiné. ) - .
Several Committee members mentioned ppints ;ﬂ-which U.S.-Canadian
cooperatiop had been helpful to us: .eXpériepcexin operéfiné heavy water
reactors at high flux and high power; irradiatién of mategials at Chalk
River; flat plate fuel elements; early work dﬁ fﬁf aﬁd Reééx; DéO

constants.

Dr. Smyth asked if the question of the classification of the con-

trolled thermonuclear reactidn program had come up, Dr., Rabi replied

~that it had been dlscussed at length but that the GAC had no recor"cnda—

tion to make at present. He asked the 1nd1v1dual members to express
their vieys. They did so as follows,
Mr. Whitman: a little inclined to favor declassification.
- Dr. ﬁigner: no sérong feelings. If it were declassified and ‘

then reclassified in the llght of 1mport,nt developments, the cessa-
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tion of publication would be very obnous. I Q;ﬁﬁiﬂm"
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Dr. von Neumann: not 8o concerned about Dr. Wigner's last

i)oint. The supporting research 4n magnetic hydrodynmnics ahould be

unclassified.

Dr. Warnex': no strong feeling, except that the work should n not
be compartmentalized within the project. :

Dr, Fisk: agreed with Dr. von Neumann, -,

Mr, l;Iurphreei favored M classification but no
compartxfxer'xtali;ation. ‘

Dr. Libby: .it should not be too higl;iy classified in the early
stages, | - -

Dr. BucKley:; at.ths start it show;ld be declassified, Since it
is supported. wlth pubiic 'money, the fact til‘at:it_is being done s.houl-
be pubiic ;iamwlecige. Policy should be de{.',e_rmine‘d with reference to
wh.at you iiave once you have A:lt. . _

Dr) Rabi: struck by a certain logical difficulty. If one did

not expect much from the project, it'would;not be supported on sﬁqh
a large scalé.. In case the develbment'doesnv_vork out it will be of
the utmost importance--if only as a source. of .naufmns and tritium,
He favored a high classification. He Beiiéx;ed with Dr, von Neumann,
although somewhat less broadly, that ‘soms of the theoretical hydro-
dynamics aspects should have a much 1ower cla351flcat10n. .

Dr. Rabi asked about the Commission's plans for its Office of

Intelligence. Mr, Strauss answered that they dld not yet have a rep‘ace-
ment for Dr. Colby, but that the policy was that there should be such a

man, for the benefit of both AEC and CIA, Any suggestlons from the GAQ

would be welcome, ..
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_ Dr. Rabi remarked that the Committee had had an interesting session
with Mr, LeBaron, He said that he had the feeling, in view of the rapid
.chax-xgee that were occu'rring, that the AEC would be wise to equip itself
.in the D.ivision of Military Application_ with some ve;'y knowledgeable
military people who can respond critically to tﬁe. DOD's .ideas for weapon
requirements. The taék of the present DMA staff 1s djlfi‘erent; perhaps
they only need more help, Mr. Stra'uss and Mr. Zuckert indicated that
-int.erac't‘ion u;ith the DOD has grown a lot and wi.ll g'roﬁl'more'.

As the meetiné closed, Dr, Rabi thanked the bémmiésionérs for
supplying the GAC with ample information at this meeting émd for making .
availat;_le its staff and outside visitors,

This final session of the 37th Meeting was adjourned at 3~: 10 p.m,

" Richard W. Dodson
Secretary
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