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Enginecr, and the position of laboratory Safety Engineer ceased to exist. The
slight tendency on certain technical division safcty organizations to lose
interest and gradually disintegrate finally led to the appointment of a
laboratory Safety Engineer in December 1946, It was intended that he should
set up a specific safety program for the technical area and work in conjunction
with the Post Safety organization.

The Photographic Group set up an expansive program during this period to

increuse their service facilities for the technical divisions. New equipment

was added which not only increased the versatility but improved the technique

of photozraphy and duplicating systems employed.

The Health Group, which was independent of the Administrative Division, was
primarily involved in termination procedures and establishing a peacetime health
program at this time. Particularly was this group concerned with the two
radiation accidents in September 1945 and ¥ay 1746. The symptomatic reactions cf
each individual involved were followed closcly and case histories prepared.
Activities with radiolanthanum were watched, «s were the activities with plutoniun
and polonium., Two other responsibilities outside the rogtine categories included
the Hezlth Group's perticipation in Crossroads Operation. Training cours=: on
basic physics and radiation problems were given by members of the Health Group
to Army, Navy and Public Pealth doctors on Colenel Stafford Warren's staffl.

The other extraneous phase of health research concerned additional
informztion for decay curves on radiation fram the Trinity test,

The Business Office was the direct representative of the Contrzctor and,as
such, wes interested in all phases of thc laboratory operations. Its furctions
included: the laboratory payroll, attendence reports, travel dis"m:rs:(,:.:rtnts,
peyuwents for purchases, consultant fees. In addition it held tle jursc sirin-c
for the nursery school, the newspaper, the radio station, the hocpital and schoold

ey loyees, and the technical library. It also handled all conpensible accidents
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Other phases of research conducted by this group included experiments
with the betatron and the chronotron, ani studies in cosric radiation,

5. Y¥=Division. 1his division, formed in the fall of 1945, under Darol
Froman, was assigned a program of work, including both peacetime applications
of nuclear ehergy and a continuation of weapon development, This schedule
eribraced:

a. Maintenance of the Weapon, insofar as the pit was concerned

b, Critical Assemblies

c. Bomb improvements

d. Proposed mechanical methods of initiating thermonuclear reactions
e, Optical and Ingineering-Physics

Lain developments during 1945-1946, were concerned with stockpiling, and
simplifying procedures of delivering and storing hot plugs., In connection with
the field assembly program, the division established a training course for the
Army COfficers chosen for this operation.

Two tragic accidents occurred to members of this division., 1In iugust 1945
and September 1946 respcetively, Harry Daghlian and louis Slotin received fatal
radiation while performming experiments with critical éssezblies. These occurrences
halted all such activities and brought about an elaborate system of remote control.
A new safety program was put into effect wherever actlive material assemblies which
might reach critical were involved,

6. Chemistry and letallurpy Rescarch Division. late in October 1945, the

Chemistry Metallurgy Division became QIR Division under Eric R. Jette, who
assumed the position of Division Leader when the co-division leaders, Joseph
Kennedy and C. Smith left the Froject.

As with the case with the entire laboratory, & reorganizalion ol the
personnel staff of the Division wus regquired by lle gener:l departure of key

individuals durire this interinm period,
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housing problens, greatly hampered the operztion of the Division. The program
of Z Division embraced five parts: testins of the camponcents of the wee; ons
under actual conditions to which they would be submitted; desien of new
components and redesign of existing components of the crdnance phoses of the
weapon; development of improved replacement itens involved in tle implosion
weapon for use in the stock pile; stock piling of all conponent perts of the
weipon other than the nuclear camponents; and assenbly of thic weapons,

9. Documentary Divisicn, In order to relieve the Director of the surper-

vision of a large staff of special technical groups, & now documentary division
was established in thé Fall of 1946 whicl. carbined the groups having the
resronsibility for Library and Documeni Rocm, the Technical Series and Hislory,
report editing, declassification, classified informstion dissemination, legel
and patent matters, and teéhnical illustration and art work., Ralph Carlisle
Smith was appointed Chief to this Division with Herbert I. Miller as his
alternate. The new organization greatly improved ihe services of these
individual groups at the same time effecting & substantial reduction of
persconnel,

10, Conclusion., The Los Alamos laberatory operated throushout 19L6/ on
the interim philosophy expressed by Dr. Bradbury in October 1945. Irogress hsd
beer: made in all the technical fields bearing on weapon development. However,
tlie laboratory w;s still without a clear-cut policy for its future. The
Fanhattan bkngineer District had completed its mission, The Atondc Energy
Commission would direct the course of the laboratory after 1 January 1947.

Dr. Bradbury in anticipation of various questions which micht arise in deciding
tte lonz range policy fer Los Alanos, jrepared a letler outlinin: tle past
histery, probleus of the laboratory and surngesticns for a poszible future

luboratory prograr.. This letter was presented to the Comrission on its first

visit to Los Alincs in Nevenber 1946,
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which had been seriously depleted by the war. 4s a consequence, rany
individuals were aprroached with a variety of job offers from not only other
universities and colleges but from industrial organizations. The salary
increases offered provided a not inconsiderable temptation to "shop around"
and this naturally occurred to a considerable extent,

2. Young Ph.D.'s very recently from greduate school

1.4 Such individuals had experienced practically all of thcir
scientific life in government laboratories frcm 1940 on. As a conseguence they
had became, in many cases unknowingly, accustomed to the speed, intensily, and
particularly the technicul and administrative services provided in wartime
laboratories, In many cases, these Individuals were by no means certain cs to
the type of career they wished to follow. Academic careers, industiry, and
goverrnent or atoauic energy laboratories competed on reasonably equal ground.
Again, the enhanced prestige of scientists led to a desire to see where the

most attractive offer might arise,

3. Graduale students of varying degrees of experience

1.5 Most of these individuals had gone into war work as civilians
feirly early in the war, interrupting their graduate careers at one, two or
three years beyond the bachelors degree, These individuals were faced with
another type of problem: They had frejuently acquired families as well as
corresponding financial responsibilities, They had usually becane rather
specialized in specific fields and lacked the broader knowledge whicli thelir
naturity misht have implied. During the coursévof the war, they had lost touch
with academic procedures and channels of thought, and‘?oresaw that return to

graduate work might be difficult., To all of them occurred the problem of whether

*
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or not to resume their graduate studies and the recognition that treir failure

to do so gmisht in some way handicap ther later on,

SeeRLr #e
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4, Technicians, adwinistrative and clerical personnel

1.6 The more senior of.these individuals were not infrequently on
leave from other places of employment. hile possibly less tied by previous
commitments than scientific personnel, they nevertheless were concerned with
the problem of deciding what to do with their personal carcers. To saue
extent their problem was complicated by the fact that the more junior of these
people were not infrequently housed in the less satisfactory accommcdations,
and were therefore anxious to return to a more normal environment with the
removal of patriotic pressure,

5. Officers and enlisted personnel of the Army and lNavy

1.7 Individuals in uniform were to be found in all the general
classifications above, as well as on leave from industrial organizations.
The higher ranking officers were usually senior perscnnel who had taken
leave from universities or industry to accept commissions early in the war,
Many enlisted personnel were products of the Special Training programs of the
armed forces, Same of the enlisted personnel had been drafted and some had
enlisted. /4All were tied in one degree or another to mrevious commitments, or
to return to schocl, and by the almost universal bond of a desire to get out
of uniform, Life in barracks for enlisted personnel, rmany of whom had had
extensive technical traininy, had preved a serious trial, To the large
majority of the cnlisted personnel whc lad performed sc successfully and
diligently during the war, the peace brought complete apathy and indiffercrce
to the problems and activities of the laboratory, Their one desire was to be
discharged and return home to a '"normal" life,

YISCELLANFOUS PRCGLEMS

1,2 It is clear from the above that the individuals who comprised
the laboratory staff at the close of the war mcde up a group of people who

were far from certain that theyr wished to remain at Los Alamces, and in mony
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operatliry: laborniory; that it: location would remiin ol the presenl site;

Pt

tits provlers znd poals would be those pertinent to ressurch and develop-

ment, of atomic weupons or matters related thereto; that such wempon problius
would be considerecd both on a short and on a lonz ranze basis; and thut the
staff of the laboratory would decreass to appraximztcly one~-third of its warp-
time level due to the scarcity of housiny and the depariure of military
personnel previcusly housed in barracks who would haive to bz repluced by
civilians with families requiring houses,

plans fov the future abveady stavied, which agreed in part with
1.17 1The general, eksrweter—of the philnsoprhy of the laboratory as

exypressed by Dr, Zradbury (Appendix 1) Qggsaééggggfdg'&enﬂr 1 L. K. Groves
in a letter dated 4 January 19&6/ (Appendix 2). The paranount problem of the
laboratory, then,wss to estublish its internal technical end administrative
slrusture, and to determine the composition of its technical stafr,

»

1.18 The ztate of indecision of many personnel of the 1aboratorys
during the spring of 1946,was having a serious effect on the mcrale of the
Iaboratory. It became increasingly evident that the laboratory roguired fTor
intelligent planning and for a vigorous progran/ & stafl whose size and character
could be estimuted definitely and o staff comitted to and enthusiastic azout
the future of the laboratory. After considershle debate, it wus decided te
abandon, except for certazin specii] casew, the previous pdlicy of paving the
.way home of loboratory perconnel at any time the individual decided to terminate,
Tnis policy was anncunced in luy 194%, 1o 20 into effect on 1 Jeptember 1345,

“he effect was exactly as expected - individuals, undecided prior to that tine,
made a decision to go or to stay. Those whe stayed were, by that act, committed

t.o workins fer the success of Los ilamos,

F(acntgh. Activities Introduceld
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led in Jeptember 1945 to the establishment of the Los ilamos University which
was & facetious title for a2 program of technical lectures gziven as seni-
traditional academic courses to junior laboratory personnel. The intent behind
this proposal was to facilitate as far as possible the return of enlisted
personnel and junior civilian personnel to complete their academic training,
since these courses were conducted during normal working hours, they conflicted
with the day to day operation of the project, and served largely to confuse
further the problem of individuals trying to build up the laboratory. The
schedules of courses and the lecturg; is given in Appendix 3. Approximately £78
men avaliled themsclves of tlis opportunity, and 134, were given college credit
for their work. {Appendix 4 shows complete statistics on enrollment and earned
credit in eacl. course),

PROGAAL FOR COLSULTANTS

1.20 Although a number of the senior personnel leaving Los Alamos
during the twelve month period following the wary left there with strong
conviciions concerning their future assoclation with classified work and with

atomic weapon rescarch in particular, & larger number recognized the general
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for this Lype of worl to continue ard felt to varying degrees sane wish or
willingness to participate. The laboratory also recognized desirability of being
abl:r to call upon, where possible, previous members of the laboratory for
consultation in connection with laboratory problems, Accordingly, an extensive
pregran of laboratory concultonts was set up which was implenented by periodic

of personnel to the laboratory to wor't with its present staff on problas,

meny of walsh had their roots in the warlime existence of the laboratory.

ATRIL COLFERRNCE

1,21 Verlieows conferences on hizhly classified matters were screduled
durding 15457, one of Lie more dmportant bLolny the couference on the "Super' held

157 April te 20 Spriz oand led by Dr. Sdw.rd Teller, (Par. 3.19).
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UNIVERSITY AFFILIATION CONFERENCE

1,22 During the course of operaticn of the laboratory, it became
apparent that not only could the techniques of the laboratery (where declassifiable)
add to the advance of science in the country, but that the laboratory could
profitably use some form of cordial relations with universities, While it was
recognized that the laboratory could ndt becomc a regional laboratory of the type
being proposed for Brookhaven and Argonne and suggested for Clinton, nevertheless,
there appeared to be certain aspects of this procedure which could be applied with
profit to Los Alamos. Accordingly, in July 1946, representatives from universities
west of the Uississippi river were invited to a conference to explore the
possibilities of cooperation betwesen the universities of that region and los
Alamos. The conference centered on the possibilities which los Alamos offered
for the training of graduate students in physics and chemistry and particularly
in the facilities which the laboratory offered for thesis work leading toward the
doctor's degree, While the léboratory could only offer responsioility f'or the
direction of the thesis work of graduate students In fields of intercst to the
laboratory, such thesis under appropriate conditions could be evalu:ted by the
university granting the degree and conducting the examinations, The-report of this
conference is exhibited as Appendix 5.

AUGUST CONFERENCE

1.23 This consultant and conference program had a type of climax
in the summer of 1946 with a large conference held between 19 iugust 19456 and
24 August 1946 which was attended both by the staff of the laboratory, meibers of
the staffs of other MED laboratories, and by consultants to Los Alamos. The total.
attendance from outside the laboratory reached 57 and the technical program as
well as the Informal conferences an laboratory activities covered six days. The

formal program of ive conference is attached as Appendix €.,
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Health and Safetg Progrém

egﬁ 1.2, Of primary concern to the scientific personnel of the laboratery
was the nature of the medical care provideq for the staff of the laboratory and
for the residents of the community. During the war, most of the medical personnel
at Los Alamos were in uniform - as their discharge became ilmminent, it became
necessary to employ civilisn doctors. At the same time, it becane evident that
as @ peacetine activity, the laboratory could not in any sense afford to take any
chances with hwman life, It was therefore necessary tc placs an increzsing
erphasis on the médical resgarch and industrial health research program of the
laboratory, as well as its generel safety practice;. The Director of the
laboratory issued a directive to the effect that any practice, knowr to be unsafe,
was to be stopped, irrespective of its priority and importunce to the laborstory
érogram. In the spring of 1946 the possibility of establishing a link with &
well known wmedical schoocl was explored in order.to provide a board from whon advice
on medical mutters might be obteined, This culminated in an agreenmert with

washington University at St. Llouis, Missouri,where such a board was established,

-

RADIATION FATALITIES

1.25 1In spite of the increased emphasis on safety, two serious
accidents occugbd in the course of technical work., Both of these occurrei during

experiments invelving critical assemblies, the first occurred on 21 Ausrust 194%4
.and resuited in the death of Harry K. Daghlian on 15 September 1945, and tine second
on 21 May 1946 resulted in the death of Dr. Louis Slotin on 36 Yay 1946, The
second accident emphasized the fact that such accidents could ocecur with the most
senior personnel in charge, and led to the establishment of a system of renote

contrcl for the necessary experimentation in this field, (par. 5.6, 5.19).

Kater Shortcge
-

‘1’ 1.26 HNo other seriocus laboratory disasters occurred durin; this peri-
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1.41 The question of what weapon to employ in these tests was the
subject of much discusaion. The recommendation of the laboratory wes to employ
the Kagasaki type weapon, in spite of the fact that a different type of wesapon
existed and was urgently in need of test, The basis for the loboratory's
recamendation came frou the following arguments:

1, The purpose of the test was purely and frankly military. It was not
even certain that an accurate measurement of nuclear efficiency and eguivalent
high explosive yield would or could be obtained, Therefore it was imporiant
fran the point of military strategy and tactiés to employ a weapon which had

previously been used in combzi over & city in order that the use of the same

- weapon under different types of circumstances might be compared.

2. Had a new and untried weapon been employed, and had poor efficiency
been obtained, the laboratory and the Joint Task Force would have been seriously

criticised for not using a "proven" weapon,

3. In view of the nature of the tests in which the effect of an atomic
ﬁcapon wos primarily to be studied rather than the weépon itzelf, the laborutory
wags unwilling to employ & new weapon under these circums.ances when the actual
character of the weapon's behavior might be difficult or impossible to ascertiin,

1.42 The responsibilities which the laboratbry agreed to aeccept for
this operation, in addition to supplying the technical direction were as followz:

1, Prepare recommendations‘fof the overall character of the test including
disposition of ships, height (or depth of burst) and nature of weupons ﬁo be
employed,

2, Trepare a "Handbook" of phenamenon to.be expected frai the operation
in order that other participants might have a technlecal guess as to what to
expect and thereby make more reasonable technical preparations.

3, Be responsible for at least one definite estimate of the ejuivalent

high explosive yvield of the weapon, It was decided to attempt this by radio-
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chemical methods, by photographic methods (for the air burst) and by fast
neutron measurements (for the air burst). The technique of estimiting yield
from blast measurenents was assigned to the Navy Bureau of Ordnance. It will
be noticed that the underwater burst presented the greatest problem of
measurement from the point of view of possible failure'bf the radiochemical
technigue., This problem was particularly serious in view of the fact that a
weapon had never before been detenated with water as the surrounding medium..
While no serious doubt existed on this matter, it was nevertheless not completely
‘certain that an atomic weapon would transfer energy to a more densc medium in
exactly the same manner as it would transfer energy to air., Accordingly one
timing measurement was conducted to measure the time from first current to the
detonators to the first appearance of ionization due to the garma rays emitted
by the bomb. A proper value of this time would indicate "mormzl" performance,
whereas too small or too great a value would suggest a "sub-normal" performance,
Fortunatoiy the rediochemical technique was successful and the time measurcment
merely supported the radiochemical observations,

L. Prepare the firing circuitz for the underwater test, as well as the
timing system with radio links, both transmitiing and receiving, to be associated
with both testis,

5. To prepare the weapons for both tests, including the preparation of an
approprictely englneered barge fras which to suspend the weapon for the sul-
surface test. Included in this responsibility'was the supervision of the tr.ining
of practice flights prior to the actuzl drop.

1.43 The originzl target date set for the tests, namely 15 lay 1546,
vas such a8 to require that no equijment to be involved in the test could be
developed or engineered to appropristc specifications, It was necessary te enploy
ejuipnent wlreadyr on hand or which could be easily ﬁodified to do the job required

of it, This posed & particular problen for the radie links involved in the
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trunsmission and reception of radio timing signuls at definite time intervals
prior to the detonation cf the weapons. The hastc with which these had Lo Lr
procured and modified from sLbck iteuws, intended for another purpose, wis zuch
s to introduce a merginal cluiracter into this pilece of equipment from which the
post tedious difficulties developed during the course of the swmer, Althoush
the tests were subsequently delayed by Fresidental announcement on =2 Varch
this additicpal time, of course, did not suffice to permit any chenge in equijre.,®
thien ordered and in procesa, The delay of the test may actually huve done morw
harr. than good Lo certain phases cof the operation where the psychologicual
down' w.s severe, However, it is probable trat the additional time was nost
profitatle for some of the engineering and lozisiic phases of the operntici,

l.44 Two ships, the Cumberlarnd Jound ind the Albermarle were zinizned

£
d

to Los Alince personnel for their operations, The former was the headguirfers o
Dr, lHollory and was appropriately modified as a laboratory ship; whereaz (i
latier 1. the headquarters of lMr, Yarner and the bomb zssenbly groups ol wa
suitably rowerked for the assenbly operations. A weskly C-04 run wis ssianliob -
between Santa Fe and Washingten D. C. to permil the necessary close Ticisem
between the laboratory and other techniczl persomicl in Yashington.

1e45 The detailed reporis cof the tectnical operatlon may b e L.
437, 10 No. 1, Cther reports exist from tle other agencies participeiing i
nature of 11 of these is not knosm Lo the laboratory.

1.6 Toe cost to the Jaboratory measured in dollars of additiszg, |

seurenent 1o roachly one million dollirz., Tt fook the time of zobout 157

bpe
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luneianory porsonnel (approxim-tely one—ei-hth of the laboratory st i) foo ob

nine months.  Thile technical divisions loc.ted at los ilamos were advirs: [y

v gr . | S : 3 L - 3 e s T FEIY
wffected by the Cvossronds operation, the offect on tie Crdnines Insincsr ey
Jivislon ¢ Lit Vetveen Toa dlanos and Albusuergue wis onors ous and resl o T
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Chapter II

ADMINISTRATIVE ORGANIZATION

————— s

Introduction

2,1 As has been pointed out before (Book VIIl, Vol. 2, par. 3.20),
the reviewing committee had spoken of the need for an Associate Director and
an Administrative Assistant to relieve the Director of some og:xflultitude of
problems that were brought to him personally. This was accomplished in a
measure by the appointment of Davlid Dow to the position of Assistant to the
Director, but a further strengthening of the entire Administrative (rganization
was indicated.

Administrative Structure

ASSCCIATE DIRECTOR AFPOINTED

2.2 In the fall of 1945, Dr. Oppenheimer decided to utilize Col.
L. E. Seeman (General Groves' liaison officer at Project "Y") as his administrator
and arranged for Col. Seeman's permanent assigmment to Los Alamos, On 31 October
1945, Col. Seeman was appointed Associé.te Director to N. FE. Bradbury, (who had
accepted the position of Director after the resignation of Dr. Oppenheimer in
October 1945)., He was further designated as officer-in-charge of the Santa Fe
Area, Manhattan District, This dual responsibility embraced not only the
military divisions including Security, Post Comrr_and; Area Ingineer and the
hospital, but also the Administrative and certain technical functions of the

laboratory.
ADKINTSTRATION AND SzRVICES DIVISION FORUED

2.3 To bring about a closely knit Administration and Service
Organization, a new division was set up in December 1945 with Col, Seemun as
Division Leader and Col. A, W. Betts, as his Depuly, compriscd of the following

groups:

fr et Sul T B



A=l Administrative Group David Dow
%: ) A-2 Personnel Group E, J. Demson
A-3 Shop Group Gus Schultz
A=l Procurement Group Harry S. Allen
A-5 Tech Area Vaintenance Lt. Robert C. Hill (USNR)
A-6 Safety Group Eldon E, Beck

About April 1946, Mr, E. J. Demson was made Assistant Director and John Young
was made Personnel Group Leader.

2.4 The arrangement seemed to function very well as evidenced
from a letter by N, E. Bradbury to Robert M, Underhill on 28 January 1946,
which is quoted in part: "We have found that to have Colonel Seeman acting
as Associcte Director ’as well as Area Engineer has been of the greatest
assistance in smoothing and expediting the relationships between the Technical
Ares, the Fost Military organization, Lt. Col. Stewarti!s office, and the
District Engineer., I quite concur that this arrangement can serve as an
additional protection to the University".

TECHNICAL STAFF GROUPS

2.5 The following technical staff groups remained unaffected by

this change ana were directly responsible to the Director:

A=7° Editorial Group David R, Inglis

A-8 History Group David Hawkins

A-9  Patent Group Major Ralph Carlisle Smith
A=10 Health Group Dr. louis Hempelmann

A1l I1dbrary Group Inez O'Erien

A=15 Declassification Group Frederic de Hoffmamn
The Technical Staff Groups reporting directly to the Director were considerably
reduced by the formation of D Division under Major Ralph Carlisle Smith in

s

(,.v) August 1946, This new Division absorbed A~7 Editorial Group, A=-8§ History Group,
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A-9 Patent Group, A~l4 Library and Document Room, A-~15 Declassification Group,
the Technical Series Group previously under Dr. Hans Bethe of the Theoretical
Division, and the duties of the Assistant Director, Mr. Demson./(ifié Zé;%th
Group, under direction of Dr. Louis Hempelmann, remained as the only independent
staff group. These will be discussed later. (par. 2.72ff)

BUSINESS OFFICE

2.6 The Business Office, A-1l, of course, continued its administrative

function for the University of California under the supervision of J. A, D. Muncy,
Business Manager, until 1 June 1946 when A, E. Dyhre assumed that position,
(par. 2.83 through 2.129),

BRITISH MISSION

2.7 The British Mission personnel started departing fram the
laboratory shortly after the Trinity test at Alamogordo Air Base on 16 July 1945,
leaving only Ernest Titterton as their representative in the laboratory at the
close of 1946, During the spring and summer of 1946, W. G. Penney, J. L. Tuck,
E. W, Titterton served with B Division in Operation Crossroads,

Organization of A and S Division December 1946

2.8 As time progressed, certain changes in the organization of the
A and S Division were made to keep'it streamlined and functioning as efficiently
as possible, These changes will be discussed at greater length throughout this
chapter under tﬁe various groups. At this point, the organizational set up at

the end of 1946 is cansidered sufficient:

Associate Director for Administration

& Services Col. Austin ¥, Betts
Assistant Associate Director for
Administration and Services : Henry Hoyt
A-2 Personnel Group John V. Young
A=13 Central Mail & Records George S. Challis
A~3 Shop Group Gus Schultz
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A-~L4  3Supply and Property Group Harry 3. Allen
A=5 Tech Area laintenance Robert C. Hill
A=t Safety Conrad . Thomas
A=1 Photographic Group | loris Gardner

PERSONNEL GROUF

2,9 By way of reviewing the personnel situstion, an atterpt had
been made under C. D. Shane's direction, beginning in the sumer of 1944, to.
organize the Personnel Office in such a way that it might carry out its
responsibilities in the administration of a large laboratcry. Specific functions
were assigned various members of the office,and the record keeping system wus
revised and completed.

2,10 The demands of the growing laboratory for new employees
continued to be the major concern of the Personnel Office, and the recruiting
function absorbed most ;f the attention of the small staff. Fnlargement of the
staff to carry on more adeguately the other functions could not be considered
because of the housing shortage., Administrative needs for personnel were
properly subordinated to the needs of the technical staff,

2,11 The personnel policy for the laboratory, finally approved in
February 1944, plus Shane's understanding with the Area Engineer and Contrictin-
Officer, Lt., Col. S. L. Stewart, that local decisions on salary matters would
reviewed only in terns of stabilization rules, broke the deadlock on salary
administration which had plagued the laboratory for more tlhen a year., Fraom the
middle of 1944 until the end of Lhe war, routine cases of reclassification and
salary adjustment were processed with minimum delay and disagreement, but specii.l
cases not in strict conformance to the rules as Interpreted by the Areca Fnzineer
continued to be troublesome, For example, proposed increeses of salaries brve
the "C3hD scale" were usually disapproved even tliough goveriment stabilizatior

regulations were not violnted, The OSRD scale was a rule of thumb based or
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education and experience which the laboratory regarded as appropriate for a
norn or average, but which was consildered a maximum by the Area Engineer offics,

2,12 With the end of hostilities in August 1945, the tremerndous
pressure on the laboratory to produce results quickly was eased, and it wus
possible to consider the organization of a peramanent peace~time operation.

2.13 Three major personnel problems faced the laboratory at that
time. In order of importance, they were:

1. Maintenance of an adeguete scientific staff, now that the urgency was
at an end and many staff members would be returning to their pre-war posts or
would be considering attractive offers from other laboratories,

2. Replacement of the approximately 1600 young scientists comprising the
Special Engineer Detachment Yho would shortly be discharged.,

3. Staffing a special division for technical operations of the BRikini tests
scheduled for the summer of 1946,

2,1, The problem of holding a scientific staff together was exazgerated
by uncertalnties as to the program of the laboratory and by the rizid system of
salary control left over fram war-time operation., Most scientists who censidered
}anaining/ were willing to gamble on the program, since it was beyond the authority
of those in charge to establish a2 long term plan at once, They conld not ke so
sympathetic with the perpetuation of the salary stabilization program, since they
had ample evidence in the form of eager offers fran other installations that war-
time controls were not inhibiting our caapetitors for their services, This crisis
was met by an emergency operation which involved waiving the stabilization rules
in case after case ofi an individual basis. Meantime a more realistic set of
classifications was hastily drafted and finally approved 1 February 1946 (Appendix 10
No. 2 ). The new classifications and salaries provided z necessary inducennnt
althoush in many cases sclentists persusded therselves to stary here in the fuce
of everi higher su:lury offe & elsewhere, Intangiples such as anticipetion of

interesting and productive worl, » beliel in the neccscity of the woerkn in L}
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staffed by the laboratory without exercising supervisory authority uﬁtil
February 1946, when the Army took over this function, later Zia Company accepﬁed
this responsibility as well as the employment of personnel for the hospital and
schools., (Book VIII, Vol, 1, Chapter 6),

2,22 In January 1946, the Personnel Services section of the
Personnel Group, under George Challis, undertook an allocation plan for providing
new cars at Los Alamos. In a letter of 28 January 1946 (Appendix 10, No. &),

Dr. Bradbury proposed that cars be allocated to this community for priority
distribution to residents, Four automobile manufactur%% (Buick, Cadillac,
Chevrolet and Ford) consented to participate'and the first units were received
in May 1946,

2.23 The Los Alamos Times, a project newspaper, was é}tablished under
the supervision of the Personnel Services Séction, and the first issue was printed
15 March 1946, Since that date, this weckly publication has carried news of
interest and inforwmation for residents of the Hill, (par. 2.107).

PERSONAL SERVICES GROUP

2.2, A new Administrative and Service Group (A-13, Personnel Services)
was formed in May 1946, to administer certain laboratory and community functions
formerly handled in the personnel group. Facilities charged to this group were:
Technical Area Mail Room and Messenger Service, Stationery Stockroom, the car
allocation plan, the Community Radio Station and the newspaper, until the three
latter functions were transferred to the Zia Company and the Army, Iater the
Stationery Stockroom was returned to the Frocurement Group, A-L.

2.25 The radio staution, KRS, was originally a true community
operation with volunteer service, but with the advent of the Fersonnel Services
organization/ financisl assistance for the station was obtained under the operating
contract, and it was put on a regular, full-time operating schedule with hired

staff penbers, The contractor did not exercise supervisory authority however,

[
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2.26 On 1 November 1946, the jurisdiction of the newspaper, radio
station and car allocations plan was transferred to the Arm%'with personnel
employed by the Zia Company, and the organization known as Personnel 3Services
ceased to exist,

2,27 Instead Group A-13 became the Central Mall and Records Group
and began concentrating on the establishment of a Central Mail Records function
for the laboratory, and improvement of mail and messenger services, Under the
newly organized system all incan?ng laboratory mail was distributed to offlices,
mail records procedures were established, and the files of the Director and
Associate Director offices were consolidated with the material being recutaloged.

SHOPS

2,28 Following Japan's surrender, the Machine Shops Group went
through the inevitable transition which was experienced by the rest of the
laboratory. There was a profound change in their work program. Stress on
production decreased and was replaced by a strong emphasis on experimental work.
Personnel wis reduced approximately 33% in accordance with a directive fror Dr.
N. L. Bradbury. The night shift was discontinued 1 Octocber 1945 and a controlled
redistribution of personnel was made, thereby employing the individuals to better
advantage in meeting the schedule demand.

2,29 During this interim period, mcre adequate shop space was
provided. HT Building was campleted in July 1946 and removal of shops from cther
buildings was begun. The first was the Urarium Shop fram C Building. While this
work was ip progress, machine tcols, benclies and other enquipment were arriving
for the new Sheet Metal and Heat Trest Shops. The campletion date for the final
installation of the Heat Treat Shop was delayed until April 1946 beczusc of the
difficulty in obtaining even fair delivery,dates‘on Buss bars and the electrical
equipment required to operate the furnaces. In November 1945, the new Foundry-
Pattern Shep Building was completcd and put into operation., The Grephite Shop in

Sigma Building was transferred fraw CiH Division to the Shop Group on 19 Novenex
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1545; and in June 1946 the liachine Shop at "5" Site was placed under the Shops.

2,30 On 16 January 1946, Earl Long terminaled to accept employinent
at the University of Chicago, and Gus Schultz tock over all phascs of the group
operation. Shortly before this in December 1945, X-4, (the Engineering Group of
X Division),and A-8 (Shops Group) were combined into one group designated as A-3
under the Adrinistration and Services Division.

2,31 Provlems faced the group besides the curtailed personnel
mentioned above, In October 1945, a reduction of hours occurred which brought
about a decided loss of take-huame pay, At this time the Project changed from a
six to a five-day work week, and the Shops altered their schedule fram a S4-hour
to a 48-hour week., A coordinated effort was made to effect a waée increuase
somewhat off-setting this loss,which resulted in an average pay raise of ten cents
an hour, effective February 1946 ,and provided for six non-work paid holideys arnd
permitted vacation time on a daily basis instead of weekly.

2.32 These regulstions certainly gave morale a boost momentarily but
the favorable aspects were almost immediately dispelled by other forthcoming
policies. Housing had always becn a critical problem andyin the fall of 1945,

a housing control plan was instituled reducing A-3's allotment, This campletely
halted hiring additional machinists,

2.33 Another discouraging policy was pramilgated 1 May 1946 wher
the $10C.00 morthly incerntive pay (Book VIII, Vol. 2, par. 9.46) given to men
whose families lived away from the Project, was discontinued. This was followed
by an announcement of the termination of return travel reimburscrent after
3C September 1946 (par, 1.18),

2,24 ihen the enlisted men in the Shop Group became eligible for
discharze, it further reduced personnel. There had been a maximum cf 120 31
mechinists employed. By January 1946, this nusber had shiunk to 90 and by
August 1946 &1l military had left the grouj. Althougl approximately 30 former

mepbers of the dpeclil fngineer Jetaclmerl accepted of Ters of anp Loviem
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returned to their previous jobs as civilizns, it still left the gmoup short
handed znd unable to handlelthe entire laboratory work load. A system wag
worked out to have approximctely 20/ of the plastic and metal machine orders
fabricated in West Coast shops. These orders were handled througl the Area
fngineer's los Angeles Office, Although the plan relieved Group 4-3 of an
overwhelming production schedule, the problem was not completely solved. For
example, the preparation of proper drawings and descriptions of research items
became more involved and production was delayea the greater length of the tims
required for shipment of specification and material to and fram the Corst.

2.35 In order to simplify control and records of metal stock jro-
cwrenent and issue, the metal stockrooms in the variocus shops were taken over
by Group A=3 from the Procurement Group, and all general issue of metal was
transferred from 5 Warehouse to the Metal stockroom in V Shop in Junuary 1946,

2.36 Concerning technical problems encountered in the shops, monlion
has been made earlier (Book VIII, Vol, 2, par. 9.51) of warpage of machined
uranium, The soluticn of this problem was worked out trrough a heat treating
method, Further developments in handling uranium were effected throush heatl
treatin.:, and the time element in certain processes was reduced from thrie duys
to twenty-two hours,

2.37 By changing steels and through an alteration in the heat
treatment, the 1life of the dies for molding Uranium 235 at DP 3ite was exterded,
effecting a considerzble saving of time and expense,

2.38 Besides the general design and drawing work carried for il
divisions, a number of special jobs that constituted steudy design load cie i oo
rentioned,

242 {lork begun in 1944 on molds, cutters and machining flixturc=
5 Site wes carried on constantly. GSome of the new desimns evelved ircluoce)
fabricated aluw.inwe molds to replace cerrobase moldsy sintered and bondoed o

nmolds; speciz? rixtures arnd pages for muchining high explosivey and vari
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for 5-Site,

2,4,G In Octbber of 1944, the design and fabrication of spheres far" -
use in the radio-lanthanum implosion tests were begun, This work continued as a
constant design load for the group.,

2.41 Since July of 1945, the design work on aluminum shell and pit o
assemblies has been carried on for G-1 and later M-l groups. This included modelsy
testing devices, etc., for the solid and levilated type assemblies.

2,42 In Deccrber of 1945, the Engineering section of the shop zroup
was ssked by Phillijp Morrison to desirn and construct the central part up to the
shielding and the safety mechinisms for a fast reactor to be build at Omega, This
was done and after the first assemblgsﬁm fall of 1946, David Hall asked the group
to continue the design and superQise the fabmication ¢f the shielding and parts
necessary to cornplete the reactor. This work was still ir process at the snd of
1946, (par. 1.7),

SUPPLY AND FROFERTY GROUFR

2.43 After V=J Day the operations of tlhe Procuremert Office tended
slovly towird channels which were not so devious, beccuse a great manv secwurity
restrictions had been removed and it was no longer necessary io concecl the fact
that the University of California was directly operating the Los Alamos 3Scientific
laboratory, Requisitions formerly sent to one office to be relayed to snother,
went directly to the supplying office, thus eliminating duplication of messazes
and increasing efficiency of operation. DIvcn though channels became simpler,
recuests for the almost impossible were still rether freguent and as diversified
s in the early days.

2.4, Dr. D. P, Mitchell, Assistent Director, who had gﬁidcd the
Procurcient Section throu:h the war, returned to Columbla University, and Farry

3. Allen was placed in chorge of the group on 1 November 1944, This clanzoe of



supervision occurred almost at the same time tlie meneral administration of the

laborutory was reorganized, and the Procurement Group (A-4) became part of the _

A and S Division (par. 2.8).

2,45 1In March of 1946, the Procurement Group suffered the same
noticeable loss the othcr laboratory groups felt, when the military personnel
began to leave, Replaceuents were slow in caming and the new personnel had to
undergo a training period, all of which hampered the group in initiating new
procedures,

2,46 In April 1946, the Procurement Group was changed to Supply and
Froperty, with the responsibility of property, warehousing, stockrooms, receiving
and shipping added to their purchasing activities, Harry Allen was Group leader
of both functions, with Robert J. Van Gemert Procurement Section Leader; and
4. R, Johnson, Section Leader of Property. A heavy load was placed upon the
Procurement Section early in 1946, when plans for the Bikini tests were begun.

2.47 1t was the responsibility of the Procurement Group not only
to purchase needed scientific equipment and apparatus, but to arrange for the
specialized packing and transpértation of this material,

2.48 The group built stockrooms on both the Albemarle and the
Cumberland Sound, which the group campletely equipped and stocked. These were
manned by personnel from A-4 so that there would be an efficient handling of
records and supplies., It is estimated that 300 tons of equipment were purchased
by the Procurement Group and moved to proper destination for Crossroads Operation,

2. Property
2.L9 Yrooably the I'roperty Section, more than any other group, suffered
from the early severe restrictions of housing shortage, security measures, and
lack of experienced personnel. All of these precluded a tight property systeri.
fox contractor-held pwperty

2.50 The first Accountable Property Officerﬁto be stationed at los

4lamos was Li, illinm A, Farina, whe was sent here 1 July 1945, under the Area

Engineer, Lt. Col., 3, L. stewart. He advised Col. Stewurt on 23 July 1347

S
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(Appendix 1, No.5) that the account was not operating accordinz to T 14=910
(the War Department Manual applying to a cost-plus—a-fixed-fee contractor
regarding property accounting). At that time, a change of operation could not
be incorporated and the Group continued as it had been establiszhed. Captain
(formerly Lt.) Farina was replaced on 25 April 1946 by Captain (later lajor)
Albert C, Hull, Jr. who accepted accountability subject to correction of
discrepancies revealed by a physical inventory when accomplished. No such
inventory was taken when accountability was transferred to Major Hull and he
immediately initiated action to bring about corrective measures,

2.51 An audit by the Manhattan District Property auditor (the first
ever conducted) was started 16 May 1946, based on a directive from Zeneral L. R.
Groves, The account was found to be in an unsuitable cadition for audit, and a
physical inventory was begun in September 1946 under the directi;n of A. R. Johnson,
a staff of fifteen persons, and representatives of Major Hull, All Class B and C
property was inventoried, Class A property records were not dealt with inasmuch
as these were maintained for the entire los Alamos project, by the Army, or by the
service contractor, the Zia Company. The inventory was still in progress at the
end of 1946, \ |

2,52 In Noveber 1946, a Property Control Mznual (Appendix 10, MNo. 6)
was published by the Operating Contractor's Property 3ection, and after approval
by tne Armay Accountable Property Officer, was distributed to all Division Leaders,
Group Leaders, and Group Property Personnel for their guidance, The provisions
of this manuzl covered property issues, turn-ins, salvage procedures, disposal of
contaminsted property, responsibility for property, relief fram responsibility,
and accounting procedures for certain special items. This manual provided a
procedure for those who were not connected with the Property Group and materially
aided the Contrictor in complying with M- 14-910,

2.53 Also in Novenber 1946, the Geners:l 3ervice and Warehouse Section

(part of A-4), was placcd under the direction of Clyde Reum, and steps were taken
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for a closer control of stock. A rearrangement of stock rooms and warehouse
space was camenced under an accelerated program giving better facilities for
storage, shipping and receiving of goods. [roper accounting records were
established for Class C Property at this same time.

2.54 By the end of 1946, this program of progressive steps had
been so firmly entrenched, that a completely controlled property system was well
under way.

TECH AREA MATINTENANCE

2,55 This group was known as A-9 until 6 December 1945 when the

designation changed to A-~5, and it became one of the A and S Division groups

under the Associate Director, Its ifunction did not change, however, and it
cantinued to provide maintenance and construction services necessary for the
physical operation of the laboratory, in collaboration with the Army Maintenance
Group, (Book VIII, Vol. 2, par. 3.120). The Army supervised craft shops were
discontinued 4 February 1946 and Group A-5 became responsible for the entire
technical area mainteﬁance program except for power line work, sheet metal work,
masonry work, linoléum installation, sprinkler maintenance, placard and sign work,
A=5 also absorbed same 6f the personnel from the discontinued Post group bringing
the organization total up to 244 employees,

- 2.56 After 28 April 1946, Group A-5 was reofganized. The Zia Company
éssumed the technical’area craft shop work and all but fifteen of the original
personnel, The group now becare a planning body with the following authorized
functions:

1, Overall planning of installations in the Teclinical Aréa and all out-
lying Sites at Los Alamos,

2. Preparation of preliminary plans for new construction in cgnsultation
with representatives of the Group or Divisicn requiring such construction.

3. OSubnission to the Office of the Associate Director for forwarding to the

Post Operations Offlce all requests for building alteraticn or new construction.

PR &8
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e approval ol .11 contract drawings prepuacved by the Post Cperstions Cfflce

fer aueh work and of all revisions to same,
5. Approvial of w1l job orders from «uthorized Iavorateory Personnel

Lt

irvelvin: work to be dene by Zia Compary. This included follow up and coordinatic
on such crders,

6. General engineering advice and inspection service in collaboration with
the Mzintenance iepreséntatives of the various groups and divisions,

7. Initiation of work ordery to cover routine maintenance of buildings
and grounds in the Technical Aress which are not under the jurisdiction of zroup
or division maintenance representatives,

8. General coordination of effort of the Maintenance Representatives of il
various groups and divisions. This included standﬁrdizétion of procedures, ir'- -
change of nainterance information, and the calling of regular meetings of
Maintenance Lepresentatives,

9. Certain of these resronsibilities eould, from time to time, be delegatod
to otlier competent laboratory or Consultant Tersonrel at the discretion of thco
A-5 Group Leader where specicl considerations were involved,

SAFETL .

2057 Stanley l. Kershaw continued to supervise the laboratcry sar-ly

group, whick had previously be<n made independent of the Fost 3Safety Secticr. 1l:

group was primarily concernad with the technical aspects cof safety and had ool

H

IeLY ol

out a closely coordinated safety pro;ran with the safety engineer of the (MR

Division and the committees set up in otter divisions,

-~ -

2.53 On 1 September 1945, Kershaw left los alamos and E. &, Seckh

assumed his responsibilities, There had alwars been a certiin amount of

ey
-
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to centralive all the accident prevenlion activities of the Project,

T Y vt

finully culminated in an inspection report dated 22 Auzust 1945 from Iloya -,

. , .
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Blanchard, consulting vnisser for the Cifice of Chicef of Fnginecrs, to Tucrd

e

Lo Re tGroves, (Appendix 10, Mo,7 ). In this report, Yr. Blanchard stron: iy
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specifically assigned the task of setting up a safwty pregram whiel would result
in improved accident prevention measures, adecuate nccident investigations,

reports ind reccrds.

FHCTGGRATHIC GROUY

2,65 The fhotographic services, except highly specialized technical
rhotography hardled by the technical divisicns, were an integral part of the
Drafting 3ection, Chep Group until December 1945. At that time a sepagrate
rhotographic egrcup caome inte being as a part of the A and S Division, with John
Keller as Troup leader. He was transferred to Sandla in February 1946, and loris
Gardner assuned leadershir,

2,66 It had becamne apparent that an expansive program was necessiry
i the group were to take its proper place as a service unit of wide applicaticr.
with that in mird, a survey was m=de as to laboratory needs in the photograrphic
field as well as reproduction methods such as photostat and ozalid., This surveyr
made it possible to order supplies intelligently as well as plan a more efficient
use of the avallable machines., Plaus were made at the same time to replace the
rdalitary personnel who had so ably staffed the photo laboratory during the W
years, Arrangemerts were also started for greater space, Additicral equlipmert
was installed throughout 1946 increasing and improving the variety of work
produced by Group A-l.

2,67 A new dark roam wzs added to the two already existing. Ixperi-
ments with new materials were orgunized: Ozalid Transparent line, Dryrhote,
chart film, Heccolith and Heccovel and color prints by Printon, MNearly all of
these media met with good response and became part of the group's reproduction
functions. A coordination of machines to accarplish given reproduction results
was st:rted with good results. For examnple: the photostat was used to reduce

tracings, negitives and positives were then rade on the reflex printer, and th-

resulting foils or bLrinsyarencies producesd in volume on the ozalid., The

photograpbhic and microfile facilities were later used as A beinning fu~Lion
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was handled by the Universi’.cy of California., The New Mexico Publishing Ccmpany,
in Santa Fe, printed the weekly issues. The printing bills were paid through the
Buginess Office. By letter of October 30, 1946, Colonel Arthur C. Nauwnan,
Representative of the Contracting Officer for the Zia Campany, directed that,
effective November 1, 1946, the Zia Campany would assume respohsibility‘for
operation of Community Services, including operation of the Los Alamos Times.
(par. 2.23).

7. Radio Station

2,108 Similar to the maintenance of the newspaper was the establishment
and operation of the local radio station, KR3. The expenses incurred in this
connection were paid by the Business Office and included such items as news service,
records, equipment, special directors! salaries, etc, Operation of the radio
station was begun in February 1946 and was handled by the University until
November 1, 1946, at which time the cantract was transferred to the Zia Company
pursuant to letter of October 30, 1946, from Colonel Arthur C. Nauman., (par. 2.25¢¢

8. United Press Associations - News Service

2.109 By contract agreement dated June 8, 1946, between the United Press
Associations and the University of California Los Alamos Scientific Laboratory, it
was agreed that the United Press would furnish leased radio wire and news reports
to the University for use in broadcasting over Radio Station KRS and for printing
in the Los Alamos Times, which news reports were to be delivered to the broadcaster

by leased wire and teletype. Payment for this service was made by the Business '

Office through November 30, 1946, On December 10, 1946, a formal assignnuent of

this contract agreement was made by the Regents of the University of California to
the Zia Company pursuant to directive dated October 30, 1946, from Colonel Arthur (¢ .
Nauman, Representative of the Contracting Officer for the Zia Company, in which he

instructed that responsibility for operation of the Community Services (which

included the KR3 Radio Station) would be assuned by the Zia Campany.

mi



9. Hospital Employees

2,110 During the period when the local hospital was under the diresction
of the U,3. Englneers, many of the nurses serving there were undgr University
contract, It was felt that in accordance with the practice in other nearby
hospitals, the nurses should be furnished one free meal for each eight hourJHuf}
period. The University consequently reimbursed ihe U.S. Engineers for daily sub-
sistence of one meal for each eight hours of duty for each nurse. A like
responsibility was the daily subsistence for employees ordered to the hospital
for one-day health passes, An allowance of $1.00 per day was made for these
charges. By letter of 29 May 1946, Lt. Col, W, A, Stevens,rAuthorized Representa-
tive, Contracting Officer, for the Zia Campany, directed that effective June 15,
1946, the Zia Company should assume responsibility for c;peration of the Post
Hospital and that the nurses and technicians in the employ of the hospital should
transfer to the Zia Campany payroll under Contract W-17-028-eng-90., At that time
the nurses' contracts were also transferred to Zia; and the Business Office was
thereby released from payment of such meal subsistence blills, Subsistence for
those on health passes, however, has continued to be paid by the University of
California Business Office inasmuéh as these individuals are employees of the
University. (par. 2.20).

10. School
2,111 Superintendent and school teachers for the grammer and high
school were carried on the University of California payroll until June 1946, at
which time they were transferred to the Zia Campany operating under Contract
No. W~17-023-eng-90, in accordance with directive dated 25 May 1946 fram Lt.
Col. Stanley L, Stewart, Area Ingineer. (par. 2.20).
1. Library |
2,112 For obvious security reasons, all orders for the library had
been made throuzh Los Angeles, and the publications were routed to the Los Angels=s

warehouse, At Los Angeles the publications were processed and forwarded to the
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2,119 Five of these accidents, while they may not have been classified
by the injured individuals as "minor", nevertheless would not in any sense be
termed "critical, nor did they result in permanent disability., These five cases
were compensated by a total of $149.27 under the Workmen's Canpensation laws of
the State of New Mexico.

2,120 Ancther accident, which oecurred in May 1946, involved seven of
these fifteen campensable cases. All of these men received some degree of injury,
and one, Dr. Louis Slotin, was fatally injured (par. 5.20). Dr. Slotin, along
with the other six men, was conducting an experiment at Pajarito laboratory on
May 21, 1946, when the accident occurred. Dr. Slotin expired on May 30, the
ninth day after the accident. He was survived by his parents, a brother, and a
sister, Subsequent to the accident, the Project called his parents to the FProject
tc visit him., Arrangements were made for payment of their travel to the Froject
and return to Winnipeg, Canada, through Govermment funds, and this matter was
turned over to Major Sidney Newburger, Post Intelligence Officer, for handling.
Their lodging and meals while at t@e Project were paid in the same manner,
lfedical and shipping expenses in connection with Dr. Slotin's death were borne
by the University, A maximum settlement under the Welfare Fund was made in the
case of Dr, Slotin, and the payment of $10,000 was made to Mrs, Sonia Slotin,
motrer., (Book VIII, Vol, 2, Aprendix 7, No. 13). Due to the fact that Dr. Ilotir
left nc dependents, his case was excluded under the Workmen's Compensaticn laws.
No final medical opinion can be made in the cases of the other six men involved,
pending some further otservation of this type of injury, and for that reason
their cases await determination as to what, if any, settlement should be made
under Workmen's Compensation. In the cases of two of these men, 1t ma; be
determined that some degree of permanent disability exists,

2,121 In a smoke-bomb explosion accident at Omega which occurred or
August 2, 1946, three men were involved. One of these men, Joghus I, Schwartu,

was fatally injured., The other two men received permanent injuries: thre accident
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in the amount of $275.00 was tendered to the Roths and proper indemnifying
@ release secured for final settlement,
2,123 To date, this is the only public liability case which it has
been necessary that the University of California settle at this Project.
INSURANCE
1, Master Policy FD-502

2,124 1In June of 1945, it was announced that the Contractor's
Représentative under Contract ¥-7405-Eng-36, could take applications for Indemnity
Insurance Campany of North America Policy FD-502, for Contractor's employees
regularly assigned to work on the Project (Appendix 10, No. ¢ ). It will bve
noted that certificates of insurance issued under this policy were for 310,000,
which principal, however, could be increased to a maximum of 20,000 or decreased
to a minimum of $5,000.

2,125 The certificates of insurance were purchased by employees
individually, and were frequently referred to as "ecrossroads insurance" inasmch
as policlies were purchased by appraximately 80 employees of the University of
California detailed to the Bikini test program in May 1946.

2. Group Hospitalization Insurance

2,126 On June 30, 1946, free hospital and medical service for Project
employees had been discontinued. Asva result of this action, a cormmlittee was
appointed by the Director to study and recommend a plan of group insurance to
asslst the employee in meetins his hospital, medical and snurgical expenses.

2,127 This cormittee recommended a plan offered by the Business Men's
Assurance Canpany as the one offering the most complete coverage at the least cost
and in general best suited to the particular needs of the Iroject employees,

2,128 After a careful study of the plan, the Business Manager, Mr. A, F.
Dyhre, approved it and agreed that a payroll deduction plan would be set up to

Cﬁb handle the pfemiums for all participating employees. This meant settinz up and

keeping,# roughly,l,OOO new records by the Payroll 3ection. This group plan was
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work on blaat wave and damage problems which might arise, A1l computations, both
menual and machine (IBM), became the concern of a group under D. A, Flanders.
In anticipation of Mr. Flanders! leaving, B, Carlson became group leader of a
new group, T-2,0n 14 August 1946.

3.8 Operation Crossroads, which seriously affected the work of some
other divisions, did not add to the personnel problems of T-Division. J. O.
Hirachfelder, and J. L. Magee, both of whom were with Group T-7 (Damge) until
their resignationé in the fall of 1945, returned to devote full-time attention
to Operation Crossrcads problems in the spring and summer of 1946,

‘3.9 an 20 May 1946, G. Placzek became 11l and left Los Alamos on &

‘leave of absence., He could not return to the Project because the high altitude

affected his unfavorable heart condition; however, he was not terminated until
9 July 1946. Robert D, Richtmyer, who had transferred from the Patent Group,
acted as‘Division Léader for the Theoretical Division until November 1946 when
he became Division Leader.

3.0 In the summer of 1946 a group of consultants aided the work of
Theoretical Division. This group included E, Fermi, F. Hoyt, and E. Teller
of the University of Chicago; Lothar Nordheim and Gertrud Nordheim of Clinton
Iaborztories; R. Marshak of the University of Rochester; R, P. Feynman of Cornell
University; J, O. Hirschfelder, University of Wiscamsinj J. Von Neﬁmann, of the
Institute of Advanced Studies, Princeton Uni;ersity; V. Heisgkopf, T. ﬁelton, of
the Massachusetts Institute of Technology.
With the exceptions of Mr. and Mrs. Nordheim and Mr. Hoyt, all were members of
the wartime staff of Los Alamos,

3,11 In the Fall of 1946, S, Ulam, who left Group F-1 in 1945 to
Join the staff of the University of Southern California, returned to Los Alamos to
become Group Leader of a new group whose concern was general mathematical methods.

L. Goldstein, formerly of the College of City of New York, and the Division of War

SECRET e



'_Research, Columbia University, Jjoined the T Divislon 5taff at about the same time,
3 3.12 A group was set up in the Fall of 1946 under the leadership or
R. D. Richtmyer to study the new thermonuclear system proposed by E., Teller,

known as the “Alarm Clock" (par. 3,32), .
\
3.13 The group structure of Theoretical Division at the close of the

third period, December 1946, was as follows:
T=-1 Theory of Dragon F. Reines
T-2 Computations B. Carlson

T-3 Super and Radiation Hydrodynamics R. landshoff

T-4  Diffusion Theory C. Mark

T-5 IBM Computations B. Carlson (Acting)

T-8 Mathematical Methods S, Ulam ' .
T=9 Alarm Clock R. D. Richtmyer

T-10 Fundamental Nuclear Physics L. Goldstein

Effeets of Test and Coambat Nuclear Fxplosions

3.14 Interpretation of observations of the July 16, 1945 test
explosion at Trinity and of the combat explosions at Hiroshima and MNagasaki
made up much of the activity of Theoretical Division in the early fall of 1945,
A theory was developed by Group T-l (Appendix 10,No.10) for estimating the energy
release of a fission banb explosion by cmsidefation of the expansion velocity of
the ball of fire in 1its early stages; this theoretical treatment differed from
earlier ones in that it considered the effect of the high-density material of the
bomb (and at Trinity, its supporting platform and housing) on the pressure dis-
» tribution. In an attempt to eliminate the uncertainty (Bock VIII, Vol. 2, par. 11.26
concerning the proportion of energy released by a fission bomb which is converted
into blast energy, a calculation (Problem M) using the IBM machines was made; the
(:3 blast energy resulting from the explosior; of a fission banb was found to be about

two-thirds that resulting fram the explosion of a corresponding amount of TNT
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times that of the metal, would permit somewhat greater tclerance in the mechanism,

FAST REACTOR

3.39 A second power-procducing "fast" reactor was worked upon by
C. Mark of Group T-8 with the help of the camputation groups T-2 and T=5., Although
R, P, Feynman first suggested this type reactor in 1943, this specific reactor
was proposed by F. Morrison and is described elsewhere (par. 4.,7). It consisted
of a fairly complex arrangement of plutonium rods, coolant, and tamper, which
formed critical assembly for neutrons with fission-spectrum energy. Using a
modification of the diffusion-theory methods develope& for determining the
criticality of the simbler asgemblies considered in bamb design, Group T-8 was

able to determine accurately the critical dimensions of the assembly.
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program, and both suffered the same unrest, Thus no especial advonces in

Chapter IV

PHYSICS DIVISION
e

Fermation of P-Division

4,1 The Research Division under R. R. Wilson, (Book VIII, Vol. 2,
Chapter XII) and the F Division under Inrico Fermi, (Book VIII, Vol. 2, Chapter
XIII) continued experimental work throuchout August and September 1945, Both

divisions were greatly concerned over the problems of establishing a post-war

regsearch resulted. DBefore Dr, #ilson left the laboratory he reconmended that
the Research and F Divisions be carbined into a single unit known as the Physics
Divisjon. 1In a letter of 31 October 1945, he expressed the thought that the
"work performed by these two divisions plus the inclusion of the fast chain
reactions was particularly important to give the new Research Division 2 solid
foundation around which to orient some of its work". (Appendix 10, No. 13).
L2 This recommendation was acted upor and in November 1945 the
R and F Divisions were consolidated into the Physics Division with John H. Manley,
Division Leader. The only group which was not absorbed was the Super and
General Thecry Group (Group F=l) under Edward Teller, This group was transferrad
to the Theoretical Division on 14 November 1945 (Chapter III ). These changes

reculted in the following organization at the end of 19453

- P-2 Hater Boiler L. D. P. King
F-3 Cockeroft-ilalton accelerator H, H, Barschall
P-4 | T-Reaction Ee. Bretacher nnd H, 3taeub
P=5 Reactor \ P. Morrison
P-6  Van de Graaff Research R. Taschek
=7 Cyclotron R. R. Wllson
F-8  Radioactivity E. Segre
P=-10 Fiszlon Studies H, L. Anderson

OECRE Mo



>

4.3 The Division w3 rounded out during 1946 by the addition of
other groups: P=1, Electronics under jilbur Hine, (formerly Zroup G-4 ia the
¢ld G-Division) was abscrbed in P-Division 1 January 1946; Group P-3, Cockeroft-
Walton accelerator, or D-D source, remained under DBarschall until July 1946,
Jorgenson became Group Leader and continued in this position until the pgroup
#as consolidated with Group F=6 in Septesber 1746. The combined group retained
the designation P-3, under Richard Taschek and continued swiork on both the Van de
graaff (short tank), and the Cockeroft-dalton accelerator. P-9, Van de Graaff
construction under J. L. McKibben, was a new group formed in Janu:ry 146 with
the responsibility of completing 1 new yan de Graaff; the latter part of January
1946, F=13, Cosmic Rays (roup was formed under Darol Framan., This section wasa
devoted to research on atmospheric radiations, particularly the neutron component.
Loy A further reorganization took place in Februarv 1946, Groups F=-7,
P«3 and P=10 were discontinued and a rearrangement of desiznations and responsibili-
ties followed, leaving the following division structure which remained (although

with some changes in Troup Leaders) throushout 1944:

P=-1 Electronics Ernest Titbterton
P=2 Vater Boiler L. D. P. King
P=3  yan de Graaff (short tanlk) Richard Taschak

Cocreroft-falton nccelerator(formerly P-6. See L.3)

P-5  Fast Rexctor David B, Hall

P~9  Van de Graaff construction Jo L. Meribben

F-11 Betatron W¥illiam Ogle

I-12 Cyclotron Je Ae Fowler

F-13 Cosmic Ravs Darol Fromen {(Group

dizsolvel June 1745)
L.5 Dr. Manley resigned his position as Divislon Lesder in July
In order to 2o furtier regearch work and Dr, J, V. B, Kellozsy beeame Nivislon
[ L §

leader, Dr, Yanley restined in the division as Associate Division Leadier.



thysics Division sctivitios

L.6 The maln efforts of the division were centered around problems
of the fiasicn process, the D-D and D-T reactions, the scattering process, and
the fast reactor,

TiL. FAST REACTOR

4,7 1In the fall of 1945, Dr., Phillip Morrison suggested the con~
struction of a new nuclear reactor at Los Alamos. Thisz was the first to be under-
taken in the Manhattan District since the close of the war, and it was to be
different in principle from all other existing reactors.

L3 It was specifically proposed that the laboratogy build a reactor
utilizing plutonium and operating on fast neutrons at a power level of about 10 K
using mercury as a coolant, The philosophy underlying this proposal was based on
the follawing assumptions:

1. The laboratory nceded more informatlion on the properties of near-
critical systems operating on fast neutrons since the bamb itself was a super-
critical system bised on fast neutrons,

2. The spectrum of fast neutrons produczsd by such a reactor would be
closely the same as égﬁig from the bomb itself and the reactor would thus form a
useful tool for the oxploration of problcms agsociated with nuclear reactions in
weapons.,

3. Mo plutonium reactor and no fast reactor had yet been attempted in
spite of the fact that such systems were potentially of great interest bhoth from
the point of view of the production of nseful power, snd from the point of view
of breeding or conversion of fissionzable materiils,

4. The desirability of such an objective,having both weapon goals, and
yet application to the peaceful uses of atomic powerywas apparent in a laboratory

striving to establish itself on a useful and effective postwar plane,
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dayz while the apparatus was taken down and complstely reassemnled. some of the
<§’ assoclated reactor egulpment was redesigned at this same time with particular
emphasis on the safety block mechanism,

4,16 Farly in Novaber, the reassembly of the reactor had been
completed including the aluminum envelope enclosing the reactor pot, uraniuam
tamper, tamper cooling jacket, 3teel tamper and four inches of lead shielding,
Considerable pregress 1ls0 had been made on the electro-magnetic mercury punp,
the mercury flowmeter, heat exchanger, and supply and sump tanks, but this
auxiliary equipment was not completely f'inished.

4,17 Critical assambly measurements were again started on 19 November
(without coolant or the external radiation shield), and critical conditions were
reached two days later.

4,18 The follawinz table gives the loading and observed rmultiplication
when all tawper materials (safety block, top tamper, control and safety rols) were
in position of maximum reactivity. The reactor cage had available 55 holes for
insertion of zctive material rods. The plutconium was loaded in a centrzl array
ind all remaining holes filled with rods of natural uranium, These first

aasemblies were done without mercury in the reactor pot,

No. of plutoniwum Y i 1

rods loaded 0bs obs
10 2,20 0.455
15 3.7 0,256
17 5.41 0,135
19 8.55 0.117
21 C14.8 G,068
22 23.1 C.O043
23 : 42,5 0.021
2% < (eritical) 0

' #The critieal mass was 23.8 rods as estimated from the control rod
cilibration, The critical condition was found by brinsinz the pile to 2 slow

period by means of a control rod.

&
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[HE ELECTRONICS GRCUP

4.19 P-1, with Ernest Titterton, ‘iroup Leader, functioned efficiently

as a service unit of the Division. Their efforts were not solely confined to F=

sy}

Division, but were extended to all technical groups. This was particularly tru
during the swmmer of 1946 when loss of trained electronic nen in the technical
groups threw an extra burden of repair work and designing on Group P-l. Besides
the above routine duties, the group completed and tested engineering models of

cscillators, gauges, an&lyﬁers and amplifiers,

4,20 Certain technical problams arose in October 1946 which recsived
priority from the Electronics Group for the rest of the year, The most important
of these research matters was cyclotron arc modulation. It was necessary té re-
design frequency dividers and modify certain other features of Mclaniel's circuits,
(par. h.éi). Rescarch was initiated on a degenerative stabilizer circuit for tre
D=0 source to prevent the beam from wandering off the target, A third cbjective
was research on McKibben's informer problem on the 8 kev Generator (par. 4,.L1LF).
The fourth major item confronting the group was an order for heavy duty power
supply and control circuits for pulsing a spark gap light source in synchronism
with a fast camera. There were serious difficulties in connection with extinguish-
ing the spark at frequencies as high as 1500 c.p.s. and it was estimated that it

would require three months to solve the problem,
THE WATER BOILER
4,21 The Viater Boiler Group, P-2 (formerly F~2), under L, D. F. King,

succassfully operated the "boiler" for 3733 K,W,H. durin: the period August 1745
to December 20, 1946 for a total of 4809 K.W.H. During this period, research work

continued and changes were made towards making the water boiler a permanent research
tool.

4,22 Duringz July of 1945, the reactivity of the pile greatly decreased
due to the excessive loss of nitrogen, and the forwation of o preclipitate, To avoeld
future trouble of this type, some minor desivn changes were made before reissenbly,
and the nitrogen concentration was paintained 2t a normal level, This required the

addition of acid and water in the ratio of 1,4 to 1 instesd of the previcins value
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L.23 The overall radiation in the building was substantially
decreased by Ilmproving the shielding in the gas outlet line, thermal column
and parts, The controls were campletely rewired, The safety circuits wera
simplified and the installation of a new large fission chamber 1in April, permitted
a linear calibratlon of the autamatic control over the entire operating range.

The accuracy of this control was increased by incorporating a complete camnercial
potentiometer in the balancing circuit.

4e24 An analysis of the gas from the boiler indicated that about
BOZ of the total fission activity is carried of! in this manner. An intensity or
40 R/hour at one foot from the outlet line is observed during full power operation.
The gas evolution due to electrolysis was found to be about 2.3 ce/sec/Ki, |
Considerable difficulty was experienced with background activity from the radio=-
active gas., OCn several occasions it was even necessary to stop beiler operation
faor health hazard reasons. FPlans were begun to obtain a permanent solution for
this problem, A shielded concrete pit was constructed to house the safety liquid
t?ap for the gas outlet and the outlet line in the vicinity of Omega was all made
of stainless steel plpe buried underground. The gas outlet was removed to a wider
part of south mesa, about 1500 feet from Cmega. The gas was released from a point
about 60 feet above ground. Indications in December were that the gas backgrounds
were improved but not‘yet solved, A high sﬁock and gas dilution might be more
satisfactory.

4.25 Numerous irradiation of samples continued throughout 1946 for
other groups, Notably for the health group, radiochemistry group and other groups
in P Division.

L.26 Research work was continued along several Lines, Fxperiments
on short delayed neutrons and gamma rays from U 235 and piutonium were continued,
A long series of measurements was begun on the ranges and fission yields of

plutonium fragrents, the heavy group has essentially been completed and work on
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the light group has begun. The cross section of 40 hla s and Sm

were determined, Construction work on a thin lens Beta ray spectrometer for
energies up to 15 Mev was completed in July 1946, A preliminary run with Talg2
indicated poor resolution. Collimating slits, however, had not been adjusted

and no current stabilizer was used on the generator. A large 30" diameter fission
chamber was begun for.measuring angular distribution in scattered neutrons. The

chamber consists of 15 one~inch concentric rings coated with U235.

PARTICLE ACCELERATORS

L,27 At the clcse of the war, the Los Alamos Laboratory found itself
with a variety of equipment which had been borrowed or leased from various
institutions. Chief amoﬁg this equipment were the following accelerators:

1, The 40" Harvard Cyclotron.

2. The University of Illincis Cockcroft-ilalton accelaator,
3. The University of Wisconsin "Short‘Tank" Wwn de Graaff.
4., The University of Wisconsin "Long Tank" Van de Graaff.

4,28 While los Alamos recognized the need and desire of the owners
of this equipment to repossess it in order that nuclear research might be
recommenced in academic laboratories, nevertheless, the laboratory was under-
standably reluctant to lose this equipment as its long program of reconstruction
began., The health of the laboratory at this time demanded that active research
be pushed wiﬁh as much enthusiasm as possible and the ability of the laborétory
to proceed with an immediate research program was one of its few attractions.
Accardingly, efforts were initiated to purchase outright as much of this equipment
as the individual universities might be willing to sell. In same respectsg there
was found more enthusiasm for these proposals than might have been anticipated.
The rapid advances of the war years had filled all physicists with a desire for
bigger and better accelerétors - and the progpect of disposing of older and smaller

equipment at a reasomable price and using the proceeds to finance larger-scale
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devices turned out to be rather attractive,
4,29 Ultimately arrangements were campleted to purchase all of the

above equipment, with the exception of the University of ‘Jisconsin "long tank'

Van de Graaff accelerator (Appendix 10, No.19), The success of this program

cannot be underestimated in providing the laboratory with efficient tools for
research at a time when it desperately needed such attractions, It is dubious
if it would have been possible to maintain an operating division in nuclear
physics had a long program of accelerator construction been required, and the
cooperation of the above Universities in being willing to sell their equipment
indicates a real willingness to assist the laboratory.

Cockeroft-Walton accelerator and "Short Tank"®
e e e e — e

COCKCRCFT-WALTON ACCELERATOR

4,30 Experimentation by thls group was greatly curtailed by the
water shortage the latter part of 1945, The D=D soufce could not be operated;
DP Site susperded operaticns and could not deliver source; and work on ion sources
ceased,

4.31 By the end of February 1946, the water supply became more
abundant and experiments with the accelerator, ion sources, disk scattering,
measurements of D-D cross sections, and scattering of high-energy nesutrons by
H and D again went forward.

4.32 In March 1946, the results of measurements for D-D neutrons
were obtained. The scattering of neutrons by hydrogen still showed a slight
( {5 percent) preference for the backward scattering of neutronas.

4,33 The scattering of D-D neutrons by deuterons showed a strong
anisotropy. 1In the center-of-mass systen the differential scattering cross
section per unit soldd ang;e is 2,2 times greater for neutrons scattered through
120° than for neutrons scattered through 90°, The area under this peak in thel

differential scatteriny cross section is about 15 percent of the total cross

section,
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Lok Tasts were mede throushout Apr/l and May to establish the fact
(%9’ that the yield of neutrens and protens from the D-D reaction is constant for a
Ziven set of conditions, Dis;rapancies were traced to a teo low pumping speod
at the target chanber., In June, a by-passing pumping lead and smaller diaphragms
to restrict the beam, were installed, This decreased the variations of yield
somewhat but not completely.

4,35 The Cockeroft-Walton accelerator group continued runs on D-D
yislds sfter the Wan de Graaff was changed over to the tritium program. The
main reason for the variation of data seemed to be unstable operating conditions
of high voltage cutput. An electronic sta&}izer of high voltape was installed
but experimentation was still in process as of the end of 1946 and evidence was
not conclusive that the trouble had been entirely elimirated.

4.36 As previously stated (par. 4,3} the Ccckeroft-ialton fircup was
an indepe<ndent unit of the Physics Division (F-3), until September 1946 when it
wa3 combined with tle "short tank™ groupr inasmuch as their experiments were often

the same except on the different types of accelerator.

"SHORT TANK" VAN DE GRAAFF

L.37 This group's activities were completely halted by the lack of
water during the winter of 1945, and not until the early spring of 1946, did the'r
work continue,

4.38 By March 1946, the group had completed evaluation and aralysis
of measurements on satwaticn behavior, and the characteristics of tle Frisch
Zrid,

4.39 The program for tre "short tank" changed in August 1946 wher
various aspects of the tritium source wer: placed under cbservaticn., Assembl:
and construciion'cf “re DT experiments callied for modificaticns of the tunl,

The diffusion punp was sot up with silicone oil., All graphite and carbor shuttor-

C%g liners, slits, and diaphragms were replaced with tarntalum, A glass-urani-:-
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pumping system was installed with forepumps sealed, safelr clireuits mrde with
Inree burettes for the fore pumps wiileh would permit the tritiuwm to go to the
forspunps in ciase of a double accident.

Lol A tritium sample of rated 18 percent concentration was admitted
to the {{ pump on 29 November 1946, The data resulting from bembardments
indicatedl that the sample was weal, probably not containing more than 5 percent of

s

T. Beforz further experimentation could zo on it was necessary to get a richer

fo

sample for terget material,

r

AN DE CHAAFF CONSTRUCTICON -

L.41 The loss of the "Long Tank", however, placed a serious gap in
the range of neutrcn energies which the laboratory could investigate, and
introduced this gap in these experiments devoted to the utilization of thermeo-
nuclear reactions, As such long range prcblems were considered to be fundamental
to the philosorhy of the laberatory, (Appendix Mo. 1 ) the problem of rawedying
the situation was considered,

Lo.42 Jince a new machine had to be constructed, and inasmuch as no
adequate accelerators were planned for construction by any of the major electrical
ceanpanies, the laboratory was able to consider the most desirable tyre for its
purposcs. After some prelininary and smrll scale experimentation, it was decided
that 2 Van de Graaff accelerator in the range of 8 to 12 million valts would permit
the entire energy spectrum of neutrons from the lowest energies up to more than
20 Mev to be investipated. The cost of such an instrurent was estirated at
w500 ,000 and, 1f constructed, and successful, would be the largest sernerator of
its kind in the world. Fermission was reqﬁesteﬂ ot General Jroves Lo bk upen
this progran, and this was cranted dn 12 Decemver 1946, (Appendix 10, YNo. 20},

4

L3 The responslbility for the design of the machline was carriod o
r s

by Or. J. L, Mciibben (Group Leader of I'=9) with consulling advice of Dr. I, i,

W

Jillisms of the University of Minnesota, Dr. R, G. Herb of the University of
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S TV win specifically propoged to use this nccelerator in
coabinuing the scattering and creogsyg-szection =xperiment s, particularly with
funrdamental perticles abt hizher voltages; Lo jroduce and stwdy neucrosns up bo
enerzies of apg raximtely 25 million eleciron vells; to bridge the gap with
experiments employing neutrons bebtween 6 and 12 Mev, a range which could not

1

formerly be reachied with existin- equipment; to study the N -NlL reaction
(important in connection with the possible isnition of the atmosphers); and to
atudy new (p~-n), {(p=2n), and (p=d) reactions which may cccur at these higher
energies,

L.L5 Almost as Impdértant as the above mentione!l siperimentsl rietld
which this instrument offered, was the opportunity it presented to attract and
seep good nuclenr physiclsts associated with the Los Alamos labora tory.
rarticularly in “he program of cooperatlion with universitles, such 2 tool woulld
be invaluable in mainteining a competint staff interested in basig nuclear pic .1 .o

and its potentlal application to milibtary weapons,

5 Ure. Jeo L. McKibben outlined the proposed design and progres: oo

o~

Lo
the cenzrator in o report of 11 Cetover 1946 to Lr. M. E. Sradbury (Appendic VW:,7o
The design proposs=i consisied c¢f a separation colwwm permitting hish pressures
of special gases around the hizh potential electrolde whjch could be operatel
T

without the cherging belt in a hizh windage, corrosive atmosphere, his was to

sive flexibility to the machine, keep it freer from dirt and make servfcing
5lmpl}er, gince the critiecal varts were accessible by raising the vess-l,

L,A7 A small test generator usine standard parts of the instrusent
wrler construction wis constructed and in operation by 1 July 1946. Tt had
gvparation column 13~feet tall by l-foot in diameter, The hlsh voliage slectrude

oy

wis charged witl. a b=inch wide belt, se tank wasg 30-inches OD and operihbad

to 500 p.s.i. This was primovily to be o source of experimental information oo
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well as a‘training mechanism for new personnel,

4.43 The plans for the large Instrument took form as a divided
preasure device with the belts running in a lower pressure region inside the
separation column., Three evacuated tubes were to be provided in the low pressure
region, ILarge shells located in the high pressure region outside the separatioﬁ
column served to divide the potential between the high potential head and the tank,

L.4L9 The insulating column or separation column waé built up of a
series of insulator (Mykroy) rings and steel rings. Mykroy, a lead-glass-bonded
mica, has high compressive strength, good dimensional stability, high puncture
voltaze and in addition is fireproof and malleable, It was selected for the
purpose, therefore, over other possible plastiecs and phenolic bound paper.

4.50 In small-scale experiments under final conditions, voltage
gradients of 1.5 million volts per foot were obtained..

Le.51 Original plans called for a control r;om containing two
laboratories, shielded with a concrete wall,and a small shop. The best design for
the building seemed to be a steel tower 150-feet tall with a windbreak, with a
l25—toﬁ hoist located at the top of the tower for disassembly to accomplish internal
repairs.

L.52 At the close of the year (1945), the generator tank design had
reached the polnt where many orders were being considered by thé manufacturers,

The separation column had been ordered., The 256 steel rings were in process of
manufacture by the Consolidated Steel Company. The die for making the lMylaroy rings
wi3 campleted in Los /Angeles, A press had been loaned to Electronics Mechanics

for the molding of these rings. The tank was beinz deslgned by the Consolidated
steel Campany with an estimnted five months campletion date,

4.53 Designs were not camplete for the inner column, or for the
buildings. And tre site location had not been finally approved,

TEZ BETATRON GROUFR

L.54 P-1l, under the supervision of 3., H. Neddermeyer, vecame part of
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P=Division in Junuary 1946, after V-Division ceased using the instruaent lor
research (par. 5,58~3).

L.55 Ixperiments were conducted throughout 1946 on photo fission
thresholds in normal uranium, U235, U238 and plutonium, The most dependable
results have come from the use of a shielded paraffin geometry about five feet
from the betatron, These findings indicate that all fissionable materials (such
as plutonium, normal wanium, and U238) have thresholds at about 5.2 Mev. However,
this work i3 not conclusive as ‘it has been observed that the threshold for the
production of neutrons from the betatron is also 5.2 Mev, Therefore, there is a
doubt as to whether the fission observed is neutron produged fission or gamna
fission, |

Lo.56 An independent section of this group was devoted to work in
chronotron and counter development. The Chronotron is a system comprising a
transmission line and a detector or an array of detectors caupled to the line at
evenly spaced intervals, whose function is to determine the region of superposition

for two transient pulses traveling along the line in opposite directions, The

term detector i3 reserved for this specific meaning and the term counter is used

to mean a device which produces a pulse when traversed by a charged particle, The
ultinate purpose of the whole development was to produce a system of chronotron
ana counters by which velocities of charged particles c¢an be measured by
comparison with the propagation rate along the line,

4,57 The first chronotron model was canpleted in the sumuer of 1945,
Tests with a single detector showed thatywith pulses generated by a condenser
discharge with amplitude 50-150 volts and time constant of the order of lO”lO sec, ,
Bt time differences can be measured to an accuracy of about 3 x 10-11 sec,

4L.53 A second model was finished in March 1946 and tests indicated
a4 clexner operation than with tre old model, but the pulser zave serious

t

difficulties. IExperiments continued on this model until the list ¢f June when
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Heddermeyer left for Jashington Utatn University, Jhortly after nis termination,
this equipment was transferred to him at Seattle, ‘fashington,
The position of Group Leader of.betatron activities was assumed by /illiam Ogle
on 1 July 1946,

CYCLOTRON

Le59 After the reorganization of V-Division, the (yclotron Group
(P=12) under J., A, Fowler, had to reconstruct its own organization by
indoctrinating an entire new crew, and by making certain repairs to the cyclotron.

4,60 Exploratory experiments were conducted on distribution of fission
fragment energy as a function c¢f incident neutron energy. A suitable fission
frapgment energy counter was designed and constructed in HMarcl 19446, This problem
was temporarily tabled in May 1946, to investigate the apparent fine structure
of fission fragment energy spectrwa, but wis resumed the following month. Experi~
ments were continued but high radiation in the vicinity of the eyclotron caused
considerable difficulty with the caunter,

L.61 In October 1946, the Electronics (roup started building circuilts
for modulating the arc of the cyclotron (par. 4.20) with variable pulse widﬁhs.
The detecting equipment was modulated in sSuch a manner that the neutrons arising
at the target due to the arc pulse were separated into energy groups by the time
of flizht over a fixed distance, Twelve successive time intervals (corresponding
to twelve neutron energies) were employed. This equipment was still not campleted
as the year closed.

COMIC RADLATION 3TUDILS

L.62 A temporary group under Dr. Darol Froman was set up in January
1946 to further scientific data on cosmic radiation (par. 4.3 ). Four BF3 counters
built for use at Operations Crossroads were sdapted for measuring the neutron

components of the cosmic rays. These counters hai in efficiency of about 2% for

thermal neutrons.




heH3 A B=29 alrplane fram Z-Division was used for this work. The

" plane was modified by removing all gumnery equipment, armor glass, ard hydro-

zenous material from the tail section, and installing the four counters: a bare
(not shielded) enriched counter three feet from the other three, an enriched
counter covered with 0,030-inch cadmium sheet, an enriched counter shielded with
l-inch of B,C (normal boron - density 1.3 gn/ce), and a normal BF3 counter
shielded with l-inch of BAC‘ These three counters were two feet from each other,
The high-voltage bax and preamps for these counters were also in the tail section,
The filament supply and ccaxial leads for the signals were strung from this section
to the radar room which contained the amplifiers, scalers, recorders, and power
supply. A cadmium-paraffin-covered counter to monitor total neutron intensity
was mounted in the radar room, also,

L,64 Initially it was feared that the gasoline carried by the plane
(same 6500 gallons), would aifect the bare and Cd data, However, measurements taken
at the same altitude at the start and end of a flight after the gas load had shrunk

&
3500 gallons were identical. Apparently then, the counters could be considered

as being i{p free space,

4,65 It was thought that as altitude was gained counting effects from
shewers might start, even with high bias settings., This was checked by running an
enriched BF3 counter and a normal BF3 counter; bare and with a B),C shield, at
various altitudes to discover whether there was a decrease or any other trend,
Experiments indicated that the ratio stayed constant, which showed that the count
was, at all times, either of neutrons or natural background.

4,66 Several flights were made before June 1946 when the group
activities were dissolved, As a result of the first experiment, it was found that
the Cd ratio remzined constant at altitudes above 7,000 feet and has a value of
2,18, Also, the ocounting rates in all counters vary in the same way with altitude,
Bad weather conditions and faulty mechanical performonce during two flights cur-

tailed the duration of the time aloft and good statistics were not obtained, Cnc
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£light was attempted duzting cloudy weather forcing the plane to remain helow
the main cloud boedy. Directly under the large cloud ﬁass, the count was high
except in the paraffin moniter. As the plane approached openings in the clouds,
the count dropped,

4,67 lack of personnel to staff adequately this group, and urgency
of other experimental work in the Division, finally caused the program to be
abandoned in June 1946, Full details of the operation were recorded by H., M.

Agnew, %, C, Bright, and Darol Froman (Appendix iD, No. 22).
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Crapter V

¥~Division

Formation of M-Division

5.1 In the reorganization of the laboratory in the fall of 1945,
M-Division was formed under Darocl Froman, Division Leader, with the essential
responsibilities previously assigned to the Weapon Fhysies Division or
G-Division (Book VIII, Vol. 2, Chapter XV). A chart is given below showing
the various groups established in the new division and their relationship with

groups in the previous organization:

Corresponding group

Group | or section in old
No. Group Name Leader organization
Y-l Design and Production R, E. Schrelber In part G-fng. and G-1
M2 Critical Assemblies L. Slotin In part G-=Eng. and C=1
V-3 Initiator H, Fulbright G~-10
Mely Electric Methed - A. Craves -8
M5 Ra la | D, Hall =6
V-6 Flash Photography W. Koski "X=1C
V-7 Super echanics J. Tuck In part, G-2
K-8 Cptics - B, Brixner G-11
4-9 Magnetic Method E. Creutsz =3
¥~10 Betatron 3. Neddermeyer (=5

M~-11 Consulting Engineering-Physics Jo T, 3erduke In part G=Eng, and =10

General Responsibilities

5.2 Conforming to a long~range policy of laboratory activity,
A

M~Division was assigned the following program of work including both peace~time

applications of nuclear cnergy and a continuation of weapon development:
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1, !laintenance of the Weapon ingofar as the pit was concerned,

5.3 This included engincering design, production, inspecticn and
survelillance of all parts of the c¢adget inside the HE charge for the stock-
piling of weapons., It also included the maintenance of field equirment, written
instruction, and persommel with adequate knowledge and experience for assembly
and tests, Of course there was a considerable division of responsibility with
the CMR Division in the production of active cares and initiatars,

2. Critical Asgemblies

5.4 This included not only routine measurements of the multiplication
of fabricated cores, but also experimental work on problems of safing, on new
models, and on spectral and intensity distributions of neutrons throughout the
pit. Also there were rather extensive measurements to aid in the design of
fast reactors and miscellaneous measurements in connecticn with safety problems
for the Los Alamos Project and other Manhattan District Projects.

3. Improverment on the bomb

» 5.5 This experimental work included the induced motion and compression
of parts of the pit by HEK; the design and testing of new models; measurements of
the improvement effected by new explosive arrangements; a detailed study of
initiators; fundamental studies of shock waves and the associated hydrodymamics;
some measurements on the effects of explosives in collaboration with the X~-Divisfon.

- 4, Super Mechanics

5,5 This phase included experimental studies of proposed mechanical
methods of initiating thermonuclear reactions.

5. Optical and Engineering-Fhysics Service

5.7 This responsibility embraced the design, procurement, etc. of
special optical and photographic equiprent and of physical measuring instrucents

for other groups and divisions as well as for l=Divislion.
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5012 In 3eptember 1946, M-l was reorganized to take on, as part of its
respongibilities, a program of weapons control, covering the pit in all its parts,
The plan initiated was to trunsfer all completed pits,Aapart from the initiators,
active cores, and plugs to the stockpile at Sandia (par. 8.16). M-1 was to main-
tain surveillance, records, and stockpiling of the plugs, the fabricated active
material and the initiators, 1In the reorganization, la Roy Tharmpson became Acting

»

Group leader of Me~l, and R. E. Schreiber took over Group M=2,

5,13 A commiftee consisting of M, G. Holloway, R. E. Schreiber, Ia Roy
Thompson, and Wm. C, Bright, under the chairmanship of Bright, was appointed-tb
advise M=l on the preparation of manuals and kits for use by the Armed Forces at

both storage and advance bases,

5.14 Design for carrying cases and storing hot plugs was well under way
in November 1946, This work was made necessary by the decision to deliver hot

plugs to the Armed Forces as a simplification of procedures at advanced bases,

5,15 Ancther phase of the Design and Production Group was a training
program for Army Officers, under the direction of M., G. Holloway. This training
gives these men (chosen because of their excellent qualifications) a sufficient
background in not only the necessary routine mechanical assembl& operatlions but
also in prcblems of safety so that they may intelligently cope with unpredictable
occurrences or accidents, On 1 November 1946, William C. Bright assumed leader-
ship of group -1,

CRITICAL ASSHMBLY

5,16 Critical assemblies of active material in various tampers, was

continued after the cessation of hostilities, by the G-Division critical assémbLy
group. Harry K. Daghlian, a staff member of this group, on the evening of 21
August 19@5 performed the experiments but inadvertently obtained a super critical
arrangement, He quickly dispersed the assembly, but in dolng so received letial

exposure from radiation and neutrons. He died on 15 September 1945. (App. 10 toe 25

£.17 Louis Slotin's Group M=d, continued experimentation on gadset

and composite cores, critical masses in various tampers, nuclear safety measure—
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ents and work on the Fast Resctor {orn 2 pro tem basis until Dr. ihillip Jorrisen
returned to Los alamos in April 946 snd his Group =5 reswsed orerations (par, 4.7

5,18 Plans were lald in the fall of 194° to transfer cribtical assembly
work from Omega Site to Pajarito Site and construction was started on a laboratory
building. The new site was in operating condition by April 1946,

5.19 Most of gheaexperiments oonducted were as a service to other arours,
For example a number of measurements on critical masses of U235 biscuites in iren,
in iron and tuballoy, and in iron and sodium tampers were made in April nd May
at. the request of Dr. Walter Zinn, of the Argonne laboratory. It happened that in
the measurement of the composite cores ==t the fit of théVU235 tamper to the core
was not always very good, There were cases in which the caviiy was known to leave
a gap of definite size around the active core, Qualitatively, it was found that
a smll gap reduced the observed multiplication by quite a large factor,

5,20 An experiment with a critical assembly of 3 carbct type Pu core
ind a beryllium tamper on 21 May 1946 resulted in another serious radiation aecel:
which caused the death of the Group Leader, louis 3lotin, nine days later,
{Appendix 10, Mo.2s4 ). This occurrence practically halted all work in criticzl
assenblies, The laboratory devoted serious thought to a means of continuing tii.
essential work withcout danger to theose involved, It was apparent’ that such siuil
were essential to the progress of the laboratcry, but were alsc required in the
course of weapon production work and were expected of the laboratory by many other
parts of the Manhattan District, hile it wuas clear that no mackine cauld think
as well as a trained man, it was also clear that a mechine could only do what it

wa3 prescribed to do and could be provided with a variety of autcmatic cantrols

and safeguards,

5.21 Inasmch as it was clear that this werk would cease unless some-
thing drastic was done, the laboratory decided: to forbid (they had been stopred
anyway) all manual criticnl assemblies; to provide a critical assembly laberatory

- R . .
operated by remote control and provide, witi: every practlical safety device that
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could be devised; and to locate such u laboratory at a distance from the cantrol
roomm and separated from it by earth embankments. Then should an accident occur,
there would be the protecti9p of both inverse square law and adbsorption. [inzlly
all critical assembly experiments were made subject to certain procedures and
required both the presence of specific individuals and detailed prior approval

at high levels,

5,22 After much deliberation, it was decided to construct an assembly
and instrument obuilding in Pajarito Canyon about 1250 feet from the:main
laboratory, which was to became a control room.- The instrument room was
thoroughly shielded from the assembly roem. Fhotographs were to be taken of the
asgemblies through periscopes; télevision and telephoto equipment also ware to be
incorporated, 3pecial remote control equipment was designed and constructed.

One such plecé called "Topsy" ("I just srowed". Reférence: Uncle Tom's Cabin) was
to stack variocus cubes of U235 into an assembly by remote control. At the end of
1946, approximately 60% of all construction and installation of equipment had
been completed,

5.23 After the death of Dr. Slotin, R. E. Schreiber became Group
Leader (par. 5.8) and M-j2 performed experinents on storage safety problems and
weapons measurements while critical assembly work was suspended. The group also
prepared The Pajarito Safety Manual (Appendix10,No.25) for use of all personnel
in K-2,

5,24 A new guarding system at Fajarito was initiated in Decerber 1946,
with the followiné three phases:

1. Plan 1, was the normal operating condition with no active material
present and involved no special restrictiocns on persons entering and leaving the
aArcid,

2, Plan 2, went into effect when active material was present but no
experiments were in progress, Access to the laboratory was only by means of an

exchanze badge,
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5.54 Preparation for the Crossroads tests began the latter part of
1945 for this section. All cameras and photographic equipment had to be
thoroughly tested before its shipment to destination. Supplies were stockpiled
for the tests and Kardex files were set up for all equipment involved. Special
studies were carried out to determine the variation of image size as a function
of density for the purpose of obtaining corrected measurements of the expanding
ball of fire. Preliminary studies were also made on methods of calibrating
effective focal lengths of lenses, Part of the group was sent to Bikini for
constructing camera installations and to act in advisory capacities.

5.55 After Able and Baker Tests, the Group was deluged with the
work of correlating the photographic results, All the equipment returned had
to be cataloged, cleaned and repaired., Same movié and still film had to be
processed, Great quant@ties of photographs required sorting, and filing with
proper explanatory;data. The group edited two complete films: 6ne (16 mm)
showing the activities of los Alamos in the Crossroads operation; the other
(35 mn) showing the two explosions.

5.56 Besides the additional work brought about by the Bikini tests,

the Photographic Group prepared various reports supported by photographs and
graphs, One, coampleted 2 April 1946,was the Time~Space Relationships by Julian

was
.»% & Mack., Another report,completed 10 December l9h5hby Donald C., Livingston on

Gamma Radiation at Hiroshima, (Appendix 10, No. 27). .
5.57 The group also studied airborne camera installations for combat

use at Sandia Base.

-

5.58 Four of the groups in M-Division organization (par. 5,1)
were ultimately discontinued either because their purpose no longer existed, or
because their functlon could be achieved more efficiently by another group or

division, They were:
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1. The Super Mechanics Group, M-7,was devoted largely to the Crossroads

tests and was finally discontinued entirely in February 1946,

2. The Magnetic Method Group, 4-9,was dissolved 1 January 1946, The

Magnetic Method (Book VIII, Vol. 2, par. 15.20) was discarded at that time except

as an auxiliary in the Rala methods.

3. The Betatron Group. On 1 January 1946, it was also decided not to use

the betatron, Group M-10, in the immediate future for the study of implosion
(Book VI1I, Vol. 2, par. 15.26), but to retain all facilities at K Site so that
work could be resumed on short notice, This group was transferred to P Division
(par.4.54 ) so the accelerator could be used in physics experiments.

L. The Consulting Engineer Physics Group, M-1l, was apportioned to M-6

and to the CMR Division. The group became entirely inactive 1 November 1946,
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Chapter VI

CHEMISTRY AND METALLURGY RESEARCH DIVISION

Division Organization

6.1 late in October 1945, the Chemistry Metallurgy Division became
CMR Division undef Eric R. Jette, who assumed the position of Division Leader
when the co-division leaders, Joseph Kemnedy and C. Smith left the Project.

6.2 A period of evolution followed. 1, the Service Group,dissolved
ahout, this same time and the designation was not reassizned until 1 December 1945,
Then Q/R-1,Analytical Chemistry (formerly CM~9), under H. A. Potrutz and CLE-3,
Polonlum Chemlstry, with D. S, Martin, Group Leader, YL® 2 dded to the.Divisiom.
The organization at the end of 1945 was quite different in structure and personnel
from the one established in August 1945 (see Book VIII, Vol. 2, Chapter XVII), and
is listed herewith:

CMR-1 Analytical Chemistry H. A. Potratz

(¥R-2 Chemical Research and Development C. S. Garner

CMR=-3 Polonium Chemlstry D, S. Martin
CMR-4  Radiochemistry G. F. Friedlander

CMR-5 Heat Treatment and Metallography G. L. Kehl

Q'R-6  Metal Fabrication J. M, Taub
fR-7 Corrosion Protection D. Lipkin
CMR-2 Metal Production R. D. Baker
CMR-9 Metal Fhysics: L. F, Hammel
CMR=10 U235 Chemistry K. M. Harmon
CMR-11 Pu Production J. E. Burke
CMR~-12 Health Instruments W. H. Hinech

6.3 1In February 1946, Group CMR-10 wus dissolved and functions trans-

ferred to CAR~-8 under R. D). Baker, and in July 194%, CMR-7 was discontinucd,

.

6. A new Group, CR-13, Frocess Development, under R, B, Duffizld,




w3 established 1 March 1945 to develop a new plutonium purification precedure
for DP Sits. After fulfilling its mission, the group was dissolved in July 1944
and all personnel was transferred to CMR-11 at DP 3Site, R
6.5 Further slight changes in redesignations of certain groups as well
as changes of group leaders left the following organization in exiastence at the
end of 1946:
(MR-1  Analytical Chemistry Charles F. Metz

CMR=2 Chemical Research and Development J. F. Lemons

CMR=3 | Initiator Chemistry D. I. Viar

CMR~4  Radiochemistry R. #. Spence

(MR=5  Physical Metallurgy F. M, Walters, Jr.
CMR=6  Metal Fabrication J. M. Taub

CMR=-3 Metal Production R. D, Baker

CMR-9 Metal Physics ‘ E. F, Hammel, Jr.
CMR-11 Pu Productilon Frank K. Pittman
CMR-12 Health Instruments James Tribby

General Policy of CMR Rasearch

6.5 Chemical and Metallurgical research for the Los Alamos Project
dealt with problems of all fissiomabls materials (with slight attention to
uranium), It also dealt with radiocactive materials of high radio-activity,
especially with problems where the use of considerable quantities of such
materials was either desirable or necessary; in other words problems which could
not adequately be handled on miero-crmilli-gram scale.

6.7 This policy was primarily based on the following:

1. The division was mainly concerned with the production, isolation, .ndd
utilization of large dnantities of fissionable or radioactive materials., flesulhts
of very small scale investigations had, in the past, proved unsatisfactory f.r
the purpose of the laboratory.

. . . e
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2. The protection of the men working on the larger amounts of such material
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necesgsarily required elaborate equipment, 3special techniques, medical inspection
and auxiliary service which Los Alamos had developed to a high degree during the
carly years of laboratory operation. The health hazards involved in working with
large quantities whether expressed in mass or radiation energy, cannot be
appreciated by lnexperienced éersons. Another grave danger existing where the |
scale of operations is larges was the possibility of contaminating the surrounding
community from the laboratories. Here again Los Alamos was experienced in

providing protective measures,

SPECIFIC DIVISION PROGRAM
6,8 Early in spring of 1946, Jette outlined the various phases of work

~ which faced his division (Appendix 10, No, 28).

1. Metallurgical and Physical Problems

A, Studies in the physical "and mechanical properties of plutonium, other.
transuranic elements as they became available, and polonium,

B, PFPhase diagrams of plutonium and other transuranics and their alloys.

C. Studies of alloys including transformation rates and mechanisms, and
precipitation hardening.,

D. Development of methods of fabricating plutonium and its alloys.

E. Corrosion rates and methods of retardation.

F. Diffusion rates involving plutonium, uranium, polonium.

2. Plutonium Chemistry

A. Preparation of the metal.
B. Dry Chemistry
C. Wet Chemistry

3. Polonium Chemistry

4o Tritium Research

5. Effects of Intense Radiation

6. Research on Transuranics

7. Classical Radio Chemistry




L ~y
Ik AT LRS-

3, Research in Analytical Chemistry. Much work is required in this field.

Usually épecific problems have to be solved which are not of zgreat interest out~
side this Project, Methods for plutonium and uranium analysis include spectro-
scopic, fluorimetric, polarigraphlc, etc. |

9. Miscellaneous Chemical Problems. This included the study of the rate and

mechanism of the decomposition of métal carbonyls; the solubility of various metals
in mercury; and the preparation of anhydroushalides of various metals,

Chemistry Activities ;

ANALYTICAL
6,9 The leadership of Group CMR~1 changed é‘g&.ﬁ&a from August 1945

to March 1946. H. A, Potratz remained Group Leader until January 19h6, when he
#as succeeded by L. P. Pepkowitz, Pepkowitz, in _turn, was followed by C. F. Metz
in March 1946. '

6,10 Analytical research for CMR practically came to a standstill the
latter part of-1945, The only work which was cafried on, was the routine analysis
having to do with production., This quiescence continued even until sp;ing of 1946,
when the Group CMR~1 reflected the new interest born in the laboratory.

6,11 Since that time routine analysis has progresssd, analytical pro-
cedures have been refined and standarized, and research has gone well forward.
Investigation has followed these general courses:

(1) Research on the improvement of existing analytical methods.

(2) Research for the development of new amalytical procedures necessary to
solve new problems. An example of this was the investigation to determine alloying
constituentgxih plutonium, and uranium, and procedures for deterxmining the
plutonium ahd uranium content of waste solutions. In this connection the Group
worked closely with CMR-8 in the analytlcal work on the recovery and purification
of Uranium?37, (par. 6.33ff).

6,12 Froa this generalization, it is evident that CMR-1 entered









6.25 Work on the uranyl salt solution, "soup", for the Water Boiler
continued under this grOup,iyvolving the routine procedure of analyzing and
purifying the gases evolved (par. 4.21).

6.26 As early as May 1946, the group prepared a foil of tritium in the
form of water THO, (half the hydrogen as the tritium isotope) absorbed on the
surface of freshly prepared aluminum oxide, A1203. Preparations were underway
in the surmer of 1946 for further experiments to determine the half life of

tritium, and to investigate the magnetic moment of the triten,

Metallurgical Develogments

PHYSICAL METALIURGY

6,27 CMR-5 was under the supervision of G. L, Kehl until February 1944,
when R, D. Baker became acting Group Leader in ﬁddition to his responsibilities
as Group Leader of CMR-8. Baker remained in that status until 1 Auvgust 1946, wher
F. M. Walters, Jr, assumed group leadership in addition to his duties as Associcte

~

Division Leader.

6,28 The problem of developing methods of fabrication for the fast
reactor rods was included in the group agenda early in March 1946 (par, 4,11},
Zxtrusion methods proved most suitable, but although correct density vas obtain<.d,
for some obscure reason, the extruded bars were slightly tapered, The ultinzte
solution of this problem lay in fabricating the rods 0,02 ineh oversize, and
machining them by a special method until they met specifications., It was found
that the bars could be machined to 0,0005 inch in diameter over a 6-inch length,
Plans were made in June to transfer the manufacture of these rods to DP Site to
climinate as much serious contaminstion as possible, By July, five extrusions
had been made, four of which met specifications and were sent to DF for machining
and coating,

METAL FABHICATION

6,29 The Metzl Fabricastion Group had been desipnated CM~7, supervisei
by J. M, Taub, until Deccmber 1945, when it was renwibered CMR-6., However, there
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were no changes either in the group functions or in ;Es leadership. The group
carried on an extremely varied program of work not only for CMR Division, but the
other technical divisions. 1Its routine services included refractories, general
foundry work with uranium and épecial alloys, plastic services including all
mixing for boron-plastic assemblies, electroplating and general powder metallurgy.

6.30 Besides these functions of’CMR-E, they also oonducted research
on problems pecullar to thelr work, As a result of the investigations a new
process of fabricating uranium spheres was completed in July 1946, This new set.
of specifications involved new vacuum casting furnaces and new machining jigs. The
process made it possible to make two or possibly three castings per day instead of
the one casting formerly obtained,

6.31 Production of special pieces for the fast reactor assembly (par.
a.7).$é%3 completed in June 1%46., Development on the generating tower for the
Van de Graaff construction (par. 4.41) included work on the Mykroy rings and
shasllac adhesives, This fabrication on the van de Graaff was started in April and
was still underway at the end of 1946,

6.32 Another interesping phase of work was the recovery of nommal
uranium metal from the shop turnings. By vacuum casting, the material, where the
charge varied from 10O percent down to 50 percertbrigquetted. turnings, the remainder
being good uranium metalyyielded a metal recovery of only 50 percent., A different
method was begun in August 1946, ccnsisting of melting in air under a barium
chloride flux and them bottom pouring into a grarphite moldggzilded recoveries up
to 65 percent when one third of the charge consiste&f;irgin metal. W#hen Ames
biscuit metal was used as the virgin metal, the metal recovery increased to 77
percent on the turnings,assuming 100 percent recovery on the virgin metal. A
program of remelting the ursnium turnings (appreximately 7,000 pounds were on hand i
was begun in Octoher, '7ith the equipmert available at that time it was possible oo
one man to process A0 peunds of turnings per day., Larger briquetting dies were in

procegs which would increase this output at least three times,
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KETAL PRODUCTION

6,33 The methods for the recovery and purification of U235/ at the
end of 1945 were not well worked out, and were quite unsatisfactory, from the
standpoint of efficiency and safety. *

6.34 Group CMR-3, under the supervision of R, D, Baker, carried the
production load as well as conducting research in the fileld., In fact, CMR~3
continued to produce all the Uranium 235 metal for the Manhattan Ingineer Distriet.
However, it was not possibley for the group to conduct an intensified program of
ipvestigation until it had absorbed the personnel from MR-10 in February 1946
(par. 6.3). After that time work started to develop processes for the recovery
of Ura.nium235 from all residues originating at this Project.

6,35 A mare efficient and less hazardous hydrofluorination process for

the conversion of purified axide to the tetrafluoride was developed and put into

‘operation. The use of this process made it possible to start putting considerable

quantities of Uranium?35 back into circulation,

6,36 late in 1946 all the installations in D and M Buildings used by
this Group were overhaulad to reduce the contamination danger. Dry boxes and
equipment for inclosing the reduction operations on Uranium?35 were installed.

" METAL PHYSICS

6.37 Group CMR-9,Metal Phyaics (E. F, Hammel, Group Leader), established
the following program of experiments early in 1946: |
1, 3pecific heat of plutonium from room temperature to the melting point,
2. Thermal conductivity of plutoniwn at room temperature,
3. Self-diffusion studies on uranium.
6,38 A portion of D-building was set aside for these investigatioﬁs,
and furnace and control apparatus, a constant-temperature bath, a vacuum system
and auxiliary pxrts were designed. Construction and installation of this equip-

nent expended most of the efforts of this group for the remainder of 1946,
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6,39 A preliminary value was obtained,in July 1946, for the thermal
conductivity of delta-phase plutonium. During the last quarter of 1946 this was
investigated further., These tests were comducted at six different temperatures
in the temperature range 02 to 60° C. The value of the thermal conductivity of
a 3-atamice-per-cent gallium alloy of plutonium was found to be 0,0195 t 0.0005
gram~calories per aquare centimeter per second for a temperatﬁre gradie;t of 1° ¢

per centimeter in the temperature range mentioned,

Piﬁtonium Production

6.0 Plutonium production was charged to Group CMR-11 and,as showmn
on the organization chart for December 1945, J. E. Burke was the Group Leader.
He remained in charge until 13 March 1946 when S, J. Cromer took his place,
Another administrative change occurred in Novamber 1946, when Cromer left and
F. K. Pittman became Group Leader,
6.41 DP Site,which was to be.the new production area, was divided into
.~the East Area.for the. proceasing of polonium (par. 6.17 ), and the West Area for
'ihe processing of plutonium and the production of bomb cores., (The details of
design and building are covered in Book VIII, Vol, 2, par. 17,74ff). Construction
of the site was largely completed by the middle of August 1945, but it was
actually a month later before all the hoods and technical equipment were installed
and operations could begin, ' |
6.42 Conspicuous among the laboratory worries on plﬁtonium production
was the process used in the purification of the plutonium nitrate slurries
received from Hanford, and the conversion of these slurries into metal, The
established processing technique at the close of the wary involved an ether
extraction of plutonium nitrate in glass columns. This was the process used when
DP Site became the center of operations, The fragility of the glass columns, the
explosive nature of the ether vapor, and the toxic properties of the plutonium

combined to make DP 3ite a potentially extremely hazardous installation,
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working conditlions less hazardous. Additional research problems under its

jurisdiction included new methods for the recovery of reduction and casting
residues, supernatant solutions from the axalate precipitations, and metal

scrap from metal fabricatlion operations.

Health Instruments and Indoetrination

6.48 The very important "watechdog" functions ofy Group CMR-12, included
monitoring and decontamination activities in the Technical Area, DP Site (both
West and Fast Areas), responsibility for care and use of counters and meters for
détecting radloactivity, and laundry functions of contaminated protective clothes
and reépirators. |

6.9 W, H. Hinch was the Group lLeader until he left the Project 26 March .
1946, Then J, F. Tribby accepted the position.

6.50 Throughout 1946, the HI Group (CHMR-12) increcased the amount of
monitoring work done in the various division areas. Besides this "policse' work,
much effort was placed in educating the persbnnel in the importance of the health
safety ruics and regulations, It was diffioult to instill respect for some of
the procedures in both the scientific and production persconnel. This indoctrination
was carried on in collaboration with the Health Group, who had experdenced this
same lack of interést from employees failing to camply with routine examinations.
(par. 2.83).

6,51 This group also started investigations to develop radiation
detection equipment which was more stable, more rugged and more 3sensitive than

previously used types.
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Chapter VII

EXPLOSIVES DIVISION

Organization of X-Division

7.1 A glance at the early arrangement of X-Division (Bock VIII, Vol. 2,
par, 16,1) reveals a camplex organization composed of many groups and sub-groups,
This camplexity, as explained in Volume 2, arcse from the rapid growth of the
division and the number of functions it had absorﬂed fram other divisions (primarily
same of the Gadget Division and Ordnance Division activities),

7.2 The trend for ofganization in X~Division, as well as other
technical divisions, was toward simpliclty of structure, This was a move caused
by both insufficient personnel, and the discontinuance of certain wartime programs,
Groups necessarily had to be combined to utilize the diminishing staff to the best
advantage, and to concentrate on the peacetime research problems of greatest
importance,

7.3 G. B, Kistiakowsky returned to Harvard University in October of
1945, leaving Max F. Roy as Division Leader, to cope with reorganization,

7.4 The reorganization of the Explosives Division was virtually
completed in January 1946, The work of sub=groups X-1B Terminal Observations and
X=1C Flash Photography was transferred to the newly formed M~Division, The
personnel and functions of Group X-2 Engineering, Group X=5 Detonating Circuits
and Group X-6 Assembly and Assembly Tests were transferred to the Z-Division,
Sub—group X-1D Rotating Prism Camera became Group X-3 under A. W. Campbell and
sub=group X-1lE Charge Inspection became Group i;l Radiographic Research under
G. H. Tenney, Sub-groups X-3A and X-3B were cambined as Group X-2 Explosives
Research with E., R. Van Artsdalen.as Croup Leader; X-3C, X-3D and X-3E were
combined as Group X=3 Explosives Production with L, E, Hightower as Group Leader.
The functions of Group X-4 were changed,fram Mold Design, Engineering Services ard

Consulting, to a general investigation of materials suitable as slow explosives,
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aroup leader, and lajor lickerman dicted in an advisory cipacity.
7.21 Production was campletely stopred on 19 December 1945 becauss
the wmater shortigze had become so acute, Frior to this official closing, the group

/

had been sevorely handicapred by low water and low steum pressure on several
occiasions, )

7.22 The main problem confronting this group, after the water
situation had cleared, was the hazardous condition of its production lines (par.
1.35)., The casting line for experimental lens production, $-31, at last reached
such a dangerous state of deterioration, that it was closed early in 1946 for
renovation,

7.23 But in April 1946, at least two months before the reconstruction
had been completed, S-25, the casting building for the full scale lens, was closed
because it was no longer safe to operate, and all equipment wis moved back into 35-31,
Bullding 5-25 remained closed for the remainder of the year, and all production was
continued in 3-31, even though that iine had not been finished,

7.24 By the Fall of 1946, the Casting Plant at the Naval Crdnance
Testing statlon, Inyokern, California, had came into operation and relieved the
~roup of the necessity of full scale charge production.

7.25 The Los Alamos group then concentrated on the breparation of

scale eastinss for experimental wock on process technologzy,

DETONATION FHYSICS

7.26 The hizh speed flash X-rav photography, which proved so useful
‘ . for , . .
‘urinz the war, wis revived t= the study of detonztion waves and of shock waves
in substances arising out of hizh explosive detonation. This work was the
responsibility of Group (-6, organized in November 1946, with J. €. Clark Group
Leader,

DETONATOR FPRCDUCTION

7.27 Detonator production, froup {~7 under K. Creisen until 15 June

1946 when L. B, Seeley, Jr. became Group Leader, was concentrated on improving the



quality of the product,

7.3 By constant experimentation it was discovered that by stabilisins

the method of precipitatioen of the PETH and with proper attention to the te;hniques
of the pressings process, bridge wire solderiﬁg; and geometrical bLolerances of the
camponents, it wus possible to produce detonators of considerably improved per-

-~ formance,

7,29 In April 1946, the opération of standard detonator loading wis
moved from South lesa Site to Two-Mile Mesa, After this transfer, ?nly experi- -
mental detonator loading was continued at 3South Mesa, This new location gave
censiderably more working space to the group.

7,30 Frocurement difficulties arose in April and May, when the Detroit
Centerline plant was reorganiszed and operations temporarily ceased. It was
impossible to secure detonator parts durinz this period, but detonator production
was maintained at Los Alamos by using the entire stock of parts on hand and
salvaging others from rejected lots,

7.31 This group produced a sufficient number of sets of detonators

t:;qual to twice the number of atomic weapons f anticipated in the stock pile for
-+ at lsast two years,

Detonation and Shoek Phenomena

7.32 Studies in shock wave and detonation phenomena continued during
this period by A. /. Campbell's Group, {-3, Experimental firing of full scale
lenses, experimental charges, plane wave shots, and initiation of Canposition B
were all carriéd out at Anchor Ranch Site.

7.33 One.of the most interesting phases of the work done by this
groupy wis testing the special slow components mentioned above (par. 7.14).
These studies were vigorously pursued from early in 1946 until the end of the
year, but the results were obviously not caclusive (p:r. 7.15).

7.34 The problem of increasing the intensity of the blast luminosity




e
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5f the surf .ce w3 wateriall, solved by this zrou in Cecrober 1945, It wnas
s B =y ’

found that the addition of calecium peroxide on the surfiice of an explodive
proved very effective in its intensifying actions. The onl, fluw in this method
wis the need to improve the cohesive material between the calciun peroxide and
thie explosive., At the end of the year, experiments were 3till in progress to
locate a better sub;tancg.

7.35 IExperiments were started the last of 1946 to test the effect

of cavities in explosives on the emergent detonztion wav:,
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Chapter VIII

ORDNANCE ENGINEERING (Z) DIVISION

Organization of Z-f_Iinision

8.1 Although Z=-Division had been created in July 1945 (Book VIII, Vol.
2, par. 9.13), the new organization remained in a fluid state until the latter
part of September 1945. About that time a samewhat formal organization had been

formed, with the following groups and sub-groups:

z-1 Experimental Systems " Comdr. N. E. Bradbury
Z-1A Airborne Testing Dale Corson
Z-13 Informers J, B. Welsner

Z-1C Coordination with Using Services Glenn Fowler
Z=2 Assembly Factory Col. L. E. Seeman

Z-2A Procurement, Storage & Shipment Col. R. W. Loekridge

Z-2B Production Schedules, Manuals R. 3. Warner, Jr.
Z=3 Firing Circuits - L. Fussell
Z=ly _ Mechanical Engineering R. W, Henderson
Z-5 Electronic Engineering R. B. Brode
Z-6 Mechanical Engineering for « = = = = - =

Prcduction and Sandia

8.2 J. R. Zacharias remained Division Leader until he returned to
M,I.T. on 17 October 1945. At that time Roger S, Warner assued the division
leadership.

8.3 During the course of the next six months, two administrative
problems became evident., The operation of th; ordnance engineering division was
becoming increasingly difficult in view of the division of its activities between
Sandia and Ios Alamos. Furthermore, the pressure of lack of housing at Los Alamos
was such that the laboratory was searching for almost any means of relief, It was
accordingly decided to initiate a move of the entire division to the Sandia

ILaboratory as rapidly as this could be effected,
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8.4 In March 1946, this plan was executed, and all groups, except Z-i,
were reorganized and a transfer to Sandia began., The housing situation at Sandia
was little better than at Los Alamos and tended to retard the transfer, which was
not completed_until July 1946, with the exception of Group Z~-4, Engineering, under
R. W. Henderson,which remained at Los Alamos until February 1947.

Preogram of Z-Division

8.5 Roughly the Z-Division program embraced the following five parts:
Testing, Design, Develomment, Stock Piling and Bomb Assembly.

TESTING PROGRAM

- 8,6 Two weapons were existent in August 1945: the "Little Boy" (uranium
235 gun assanbly)‘and the "Fat Man" (plutonium implosion assembly). The "Little
Boy" program was discontinued, however, because the weapon had a low efficiency
based on the amount of active material involvéd.

8,7 The "Fat Man" weapon presented other difficulties: First, its
absolute degfee of reliability was unknown to the extent that‘the factor of safet:
in each component was unknovm, and all that had been proved in a certain nunber c!f
tests was tﬁat no failﬁre had been experienced. The next drop, however, could
never be redicted with confidence. Second, the mechanical, electrical, and
nuclear complexity of the weapon were sﬁch as to require the ﬁse of men with the
hizhest degree of training, respohsibility and experience whenever field experi-
ments were performed.

8,8 In order to get reliable statistical data on the performance of
each individual component, it was necessary to devise some system whereby actus!
conditions experienced by the bamb in flight could be duplicated in the laborutor
under controlled conditions., To achieve this, a program of telemetering fli-ht
information from the falling bomb was undertaken. It is noteworthy that the
inf&rmation of primary interest to the Project was, for the most part, ditforent

from that which

tkew the conventional telemetering employed and, to this énd, a comprehensive
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v o rauoved from the borb assanbly with o mialmun of mechanical operaticns., In
addition, every effort was made to minimize the number and size of components which
would have to be haqdled in the final assanbly operation at the advanced base,
In the proceés of improving the ballistics of the unit, it was decidqd to stabilize
tﬁe bomb through the addition of 1ift forces on the tail structure rather than
drag that was used on the Nagasaki "Fat Man", This change was made as drag is
always associated with tail vibration, and the elimination of this condition is of
primary importance in guaranteeing the reliability of the electrical equipment in
the homb,
DEVISLOFLENT

8,14 A development program was created to produce a firing or X unit
for the Nagasaki type "Fat lan" which could be used as a replacement item in the
stock pile for the high voltage condenser system used in that baab., The condenser

firing unit was unnecessarily complicated in view of the job requirement and its

reliability and safety have often been questioned., The new system incorporated a

variation on a typical inductance capacitance circuit which Jdepended upon the
extremely rapid breaking of a low voltage DC circuit, producing a collapsing field
around a high inductance thereby generating the firing voltage., The unit,from the
test data,appears to be much sifer and more rellable, and is certainly far more
simple than the previous high voltage condenser arrangement, The new firing unit
has been under joint development by Z-Division and by a group working under contract
for us at M,I.T.

8,15 3Several new fusing systous have been under consideration, aimed at
increasing the reliability of detonation at the proper elevation. The radar fusging
system used on the Nagasaki type of the "Fat Man" Qeapon was an adaptation of one
of the first versions of airborne tail warning radars and was very crude in its
design., When the design of the bomb was frozen it was not possible for us to make
any further alterations in this radar. Instead, efforts were concentrated on the

devalopment from the ground up of entirely new fusing systems, taking full advantage
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of all of the wartime developments. Two systems were under conszideration; one a
non-radiating device which in the development stage was primarily of academic
interest; the other, consisting of a specially designed radar whose charac¢ter-
istics were tallored to fit the actual conditions imposeq'upon a free falling
‘bomb.‘ Either of these new fusing systems, when fully developed, #&% to be
considered for incorporation in the stockpile, but it was conceivable that tha
new radar system would be quite effective for some years to come and would be
far superior when viewed in the light of the technological developments as of
December 1946, |

STOCK PILE PROGRAM

8,16 One of the responsibilities of the Z-Division was the production
engineering and procurement of all bomb components and material required for the

national stockpile. This activity includes testing all components, processing

them through various t.ropicalizat'ion procedures, packaging, storage (in facilities

controlled by others) and continued surveillance of all material to determine -
effectiveness of packaging and to guarantee against deterioration. The only bomb
component which did A;t come under the Division's jurisdiction as far as stock-
plling is concerned was the Pit assembly.

BQMB ASSEMBLY

8,17 As mentioned in the preceding pa?agraph, Z~-Division was
responisible for the packaging and storage of bomb components. This packaging
operation in the broader sense included the assembly 5! a high explosive charge
around the Pit. A production line was operated which assembled all of the
incoming eomponents into the proper units for long term storage., In addition
to this work the Division assembled a considerable number of bombs for use in
the proof-testing of individuwal canponénts both in the laboratory and in free
flight, |

8,18 To successfully carry out this program a Mechanical Test

Laboratory was establishied at Sandia during August of 1946, in which a complete
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set of various testing devices was installed, for the purpose of obtaining
statistical data on the performance of individual components. This work included
vibration testing, under all conditions of temperature and pressure to which the
particular components might be subjected, in a tactical cperation. Among other
facilities, a large altitude chamber was installed which éould teat a complete
bomb assembly as far as pressure, temperature and humidity wefe concerned, but
lackﬁgg integral shaking facilities, The simulated altitude of the chamber may
be varied from 40,000 ft., to sea level at a speed of some 2000 ft. per second -
during_which‘temperature, pressure and humidity may each be cantrolled independently

8,19 As early as January 1946, a great number of Division personnel
were enlisted in the preparations for Crossroads Operation (par. 1l.43). The
Division Leader, Roger Warner, went overseas the latter part of lMarch, leaving
Dale R, Corson, as Acting Divisi?n Leader, By‘April, many of the Ordnance |
Engineer groups were entirely taken over by B-Division. The Informer Group, for
example, was practically all engaged in work for the Bikini tests and the program
of vibration study was suspended until after July 1946, This same situation was
true in the Fusing and Firing Group. Due to the interruption by Operation Crossroad:
the telemetering program was very slow in getting started,and only towards the
end of 19464 did the telemstering devices begin to repeat what was fed into them
fram the pick-up devices, rather than report their own "Shake and shiver", The
most serious factor resulted from the Assembly Group being involved in overseas
duty, leaving scarcely any men trained in bomb assembly and testing. The gravity
of this predicament was evident, and brought forth a recommendation that assembly
operations ultimately be turned over to a purely military organization, which
would include officers and men, preferably with backgrounds in electroniés,
mechanical engineering, and high explosives, This group would be assigned per-
manently at Sandia and would engage in the laboratory production program,

8,20 This recommendation became factual in July 1946, when a U.S. Army

Special Battalion was formed to take over the surveillance, stockpiling, field
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Chapter TX

DOCUMENTARY DIVISTIOU

Introduc§122

9.1 In the developuent of the laboratory fram its lnception in 1943, a
substantial nunber of technical staff groups were formed in order to solve the
special problems as they were encountered. All of these groups reported diréctly
to Project Director, Dr, J. R. Oppenheimer, and later to Dr. N. E. Bradbury, as
Laboratory Director, Same of thess groups were dissolved when the functions wers
transferred to other agencles or with the disappearance of the problems involved,

9.2 The technical staff organization functioned effectively by reason
of the full acceptance of responsibility by the very canpetent group leaders with
1ittls or no supervision from the Director (par.2.5 ). These group leaders in
many cases were men with outstanding professional background which made them
axceptionally valuable in other fiélds of endeavor. For example, Fh.D.'s and
graduate students who had majored in theoretical physics, mathematics and philosogtys
were engaged in technical editorial work, cataloging, report writing, declassificu~
tion procedures and history preparation.

9.3 With the general exodus of personnel, starting in the fall of 1945,
many of these group leaders left these assignments for other activities, 43 a
result, the functions of some of these groups were interrupted or left in the
hands of remaining junior members who needed direction. The relaxation of security
from the wartime stringency which compartmentalized substantially all activities,
and the consequent greater exchange of information between projects,permitted the
egtablishnent of central uniform Manhattan Project procedures for the handling of
mich technical information., This required considerable alteration of the infeaginl
wartime practices of the labhoratory. Consequently, there was a great burdsn thrix:
on the Director to effect miany new procedures while at the same time he was
CE@ losing most of his unusually well-trained technical staff for handling these

matters, The many other resgponsibilities of the interim period discussed loe:pein-



before (Chapter I) prevented the Director from ziving these staff funetions any

considerable time, hence, the groups tended to lose their effectiveness.

-«

Formatioq=g§ D-Divisiqﬂ

9.4 When Major Ralph Carlisle Smith, the local Fatent Advisor, returned
from his security and technical advisory assignment to the Operations Crossroad
press ship, U.5.S. Appalachian, he was»requested by the Director to consolidate
the technical staff groups, other than the health group, into a division, and
ultimately to take over the duties of an Assistant Director. On 21 August 1946,
the Director announced the formation of the Decumentary (D) Division with the
regponsibility for Technical Series editorial work; the Document Room; the
Technical Library; editorial revision, review and control of reports; information
disgemination; declassification; history; and various other technical services,
with Major Ralph Carlisle Smith as Head and Herbert I. Miller as alternate,
(Appendix 10, No, 29 ) Although the contractor did not assume responsibility for
Patent control, this being the delegated responsibility to Smith from thelOSRD
Patent Advisor, Captain R, A. lavender, U.S,N. Ret., this control was exercised
in the Documentary Division as a dual responsibility of its leader, later when
Mr. E. J, Demson left the project in 1946, Major R, C. 3mith also accepted the
project responsibilities of an Assistant Director, particularly the legal duties
of Nr. Demson., This new arrangement removed a considerable load from the Director
and by reorganization of the accumulated staff groups, so as to use the available
professional personnel in several phases of the work, it was possible to improve
the services of the staff groups with a smaller number of employees., The
responsibilities were generally divided as follows: Patents and Legal, Library
and Document Room, History and Technical Series, HReport Editing - Review,
Classified Information Dissemination, Declassification, Drafting (Patents, Repcrté

and Miscellaneous), Technical Illustrations and Art Work.




9.5 The group organization tfor D-Division during 1946 is shown in

»

Appendix 8A.

9.6 Most of the functions of D-Division have been covared in the
discussion under the technical staff groups of Book VIII, Vol. 2, par. 3.32 to
3.87 and 3.123.to 3.128. There are few phases however which are new and which
merit additional coment. |

THE TECHNICAL SERIES

9.7 In conformity with other sections of the Manhattan Project, a
program was initiated to record,in accessible and edited form, the technical
knowledge and gains of the laboratory. In principle, it was proposed to prepare
a "Handbuch der lLos Alamos" in.analogy with the famous Handbuch der Physik
(Appendix 10,N0.30 ), Titles for seventeen volumes were egtablished in August
1945, a8 well as volume, and, in some cases,chapter and section editors. Difficulty
in establishing a title for the overall work arcse. The original name "Handbuch
der Los Alamos“ was misleading in its English translation, so the title Los Alamos
Encyclopedia was substituted. But inasmuch as it was decided that "encyclopedia®
implied an alphabetical arrangement, that too was discarded and the "Los Alamos
Technical Series" was finally chcsen. (Appendix 8B),

9.8 Dr, Hans Bethe and Dr. David Inglis were originally responsible

for this compilation with the following staff of volume editors:

Volume No, Title Editor
0 "Relation Between the Various Activities
of the laboratory” S. K, Allison
1 "Experimental Techniques® Darol K. Froman
2 "Numerical Methods" Eldred C. Nelson
3 "Nuclear Physics" R. R, Wilson
A "Neutron Diffusion Theory" George Placzek
5 "Critical Assemblies” O. R. Frisch
5 "ifficiency™ V. F. Weisskopf
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"Blast Wave® Hans, A. Bethe

"
8 "Chemistry of Uraniun and Plutonium® Joseph Kennedy

10 "Ketallurgy" Cyril 3, Smith

11 "Explosives" G. B. Kistlakowsky
12 "Implosien® R. F. Bacher

13 "Theory of Implosion” R. E, Peierls

21 "The Gun® F. Birch

22 . "Fugzes" R. R. Brode

23 "Fngineering and Delivery" N. F. Ramsey

21 ‘ "Prinity" K. T. Bainbridge

9.9 Only Volume 1 and 2 have been considered campletely declassifiable
under the existing standards, However, a substantial portion of the information
in same of the others will eventually be declassifiable and, with the exception
of the weapon data, the remainder was to be distributable throughout the Manhattan
Project for its general benefit, . |

9,10 Shortly after the initiation of the program, Dr. David Hawkins
and Robert R. Davis were assigned the responsibilities of the Technical Seriles
because of the imminent departure from Los Alamos of both Dr, Bethe and Dr.
Inglis., When Dr. Hawkiqf? left the project in the late summer of 1946, Robert
R, Davis took ovef the detail as a Group Leader in D-Division,

9.11 The Technicai Seriea compilation has proceeded at a slow rate
since the time of its inception. Exceptional delays resulted because many
individuals were reluctant or unable to continue obligaiion.s, taken on whlle at
Los Alamos, after their depé.rture. A more understandable difficulty was experienced
by active project personnel who were faced with the problem of conducting an
active technical program while writing about one accomplished in the past,

9.12 By January 1947, Vol., O and 22 were completed and issued, and

two~thirds of Vol, 1 had bsen issued,
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DESIGN AND DRAFTING GRCUP

9.13 The Technical Series Group and the Technical History Group had
acquired a drafting section for the purpose of illustrati;zg their volumes, In
addition, a design and drafting section was in existence to aid the Patent Group,
The Report Editorial Group was serviced by the Shop Group Drafting Section, A-3, -
and the Post Historian used the Post Operation drafting staff in the Army Civil
Service organization. Furthermore, the Ordnance Engineering (Z) Division had a
Technical Illustration Group that was required to prepare exploded views of the |

weapons and their cauponents, to do general art work for the project, and to do

Anstructive illustrations for the manuals prepared by Z Division on weapon assembly

and handling, and by X Division on high explosive and detonator production
techniques, The Technical Serles, History, Patent and Technical Illustration
Drafting Sections were cambined into a single Design and Drafting Group so that
duplication of effort would be avoided, and the overall st;ff group personnel
requirements would bs reduced. In‘addition, groups of the Documentary Division
were no longer required to call on outside drafting agencies, thus relieving their
work load.

9.14 It was found that one~half the drafting staff was able to carry
the entire load and, in addition, the year back-log of work in the Report
Editorial Group was completely wiped out, not only by completing 1llustrations R
cuwe;, diagrams and the like for the reports but also in the detailed and
tedious brinting of involved mathematical formulas by the drafting group. The
Technical Illustration and Art Staff functioned substantially independently of
the remainder of the group, but by limiting its responsibility, it was able to
direct its effort to the primary assignment of preparing exploded views, manual
illustrations and art work so that considerably greater production resulted.

DECLASSIFICATION PROGRAM

9.15 Shortly after the termination of hostilities, many individuals

requested permission to publish papers on phases of the laboratory research and
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development which they did not consider classified. The procedure for handling
these items was not clear-cut and generally unsatisfactory. A few items were
released through the local Security Office by its Washington headquarters, but
the informal and uncertain treatment left much to be desired,

9.16 After the Tolman Coamittee recommendations, (Appendix 10, No. 31)/
were adopted by the Manhattan Engineer District, the laboratory established in
June 1946 a special acientific staff under the direction of Frederic de Hoffmann,
on loan fram Harvard College, to review all the los Alamos formal reports to see
which might appropriately be submitted for declassification. Many reparts required
careful rewriting in order to remove classified 1nforﬁétion or to overcome
indications of classified applications.

9.17 A procedure was established wﬁereby a nmember of the technical
staff of the Declassification Group reviewed a report or a rewritten version
thereof to determine whether or not it should be aubmittea for declassification,
When a report was so approved for processing it was routed (1) to the Technical
Series Editor to be certain it was adeqguately covered in that compilation, (2)
to a Responsible Reviewer, a senior member of the laboratory scientific staff,
to be approved for declassification according to a Guide prepared on the basis
of the Tolman Committee recommendations, (3) to the Patent Advisor to be éssured
that the Governhent's interest was protected from é patent standpoint, (4) to the
local Army Security and Intelligence Officer as a check agginst urmecessary re-
velation of physical security safeguards, (5) to the Group lLeader of the
Declassification Group to be certain that no releases were made on associated

project work without permission from that project, and to send abstracts to the

‘Manhattan Project Editorial Advisory Beard for approval of publication, and (6)

finally to the laboratory Director for general over-all review and approval for
submigslon to Oak Ridge declassification headquarters for declassification,

9.18 Although the foregoing routing seems involved, it was found that

once the report was put in shape for submission for declassification, the processing



could be accomplished in a day, except for the Lime required for detailed review
by the responsible reviewer, and the patent advisor, Allowing ten days for review
of a document by the Manhattan Project Editorial Advisory Board, declassification
has been effected in a period of about two weeks assuming the subject matter has
been clearly releasable, Of courss there have been questionable cases and some
.items which have been refused declassification.

9,19 About 320 documents had been routed for declassification by
31 December 1946, Approximately 760 more were considered by the declassification
group but never assigned numbers for fouting because it was determined they were
not declassiflable by that group., Of those processed, about 250 made the entire
round and were aprroved for declassification in Oak Ridge before the end of 1946,
It aprears that about 50 of these documents were app;oved for publication or
published in recognized scientific.journals during the same period. The laboratory
i1s reamsonably proud of its contribution to the scientific literature of tge country.

9.20 An incidental service established by the declassification group,
with the cooperation of the library and document room, is the loan of declassified
documents to former laboratory staff members now engaged in research atnother
private and public institutio'nsf These loaned documents are not considered
publications but only private communications, They are loaned, not only for the
purpose of aiding research in the nation, but also to advise the former staff
members ag to the extent of declassification and the,iimits of inf;rmation which
may be disclosed to others who did not have access to classified material. 1In
the latter respect, it is believed to be a valuable security measure, Some of

the items which have been declassified are shown in Appendix 8B.



Chapter X

@ CONCIUSION

10.1 Inasmuch as national legislation was more deliberate in its
development than had been anticipated, the Los Alamos laboratory operated
through 1946 on the general interim philosophy expressed in October 1945 by
Dr. Bradbury, which was based on the local conception of the nation's present
and future need for such a laboratory. (Appendix 1)

16.2 It went forward on a research program in all the technical
fields bearing on the developuant of the weapon,which fields include nuclear
physiecs, chemistry, high explosives, equations of state, radiation, hydrodynaminrs
and phenomena of solids., 3ince most of the dev:lopments preceding this pgriod/
had progressed on an almost entirely empirical basis, attempts were made dJring
these sixteen months %o ihcrease the understanding of the processes involved,

10,3 The past chaﬁters have evidenced that progress was made, but'they
nave also brought out the fact that the laborétory did not have a clear cﬁt
pleture of its future in the field of atomic energy. This still was to be
decided by the new commission. The mission of the Manhattan Fngineer District
had been completed, The Atomic Energy Commliassion would, from January 1947,
direct the course of los Alamos and the other projects.

10.4 To help the commission in this task during its first vislt to
Los Alamos in November 1946, Dr. Bradbury wrote a brief account of the laboratery's
history, accanplishments, problems, and his suggestions. (Appendix 9) The
followinz paragraphs taken fram this account, reflect that once again the Los
Alamos laboratory faced é eritical period:

10,5 ™"Your Commission now faces the problem of determining the ¢lvaru-
cter and future directives of Log A4lamos, Unfortunately, the local project is ao

3.

simall that the problams of the community bear upon the character of work done by

the Technical Area, and reciprocally, the existence of the Technical Laborstory
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determines the existence of the community. ‘/hile these problems can be discussad
separrt;iy, their simultaneous successful gﬁlution is required for the success of
either,

#The Los Alamos laboratory does not presume to indicate to the
Commission what the policy of that body should be with respect to the national
need for atomic weapon development, Nor shouid the laboratory as such express
its views on the relationship of such a national program to the international
scens, The discussion which follows is based upon the agsumption that the United
States will require, for an unknown time to come, a program in ataaic weapon
development and research, 3uch a program should be directed not only at maintain-
ing an immediate superiority for the United States in this field, but towards main-
talning general scientific progress and a concern for basic aﬁd long-range develop-
ments which will make for strength in the future. It is also assuued that the
government of the United States must know what weapons mizht be arrayed against
it for the proper formulation of its own national and international policies.
The ensuing discussion is based in addition upon an assumption, which the labora-
tory}can only suggest, that the Comnission shares with the established armed force:
of the United States a responsibility for the security and defense of the country;
that the atomie weapon plays a fundamental role in any security program set up
at this time; and that, therefore, the Commission and the Army and Navy are jointly
concerned with this problem,

"It has been noted that, up to the present time, the Los Alamos
Iaboratory has been responsible for the atamic weapon in its entirety. The atomic
bomb has been employed by the armed forces exactly as received from Los ilamos
and assembled with only Los Alamcs personnel, Thére has remained, ever since the
close of the war, concern as to the engincering reliability of the weapon as well
as a conviction that enginesring Lmprovementa were not only possible but degirable.

The skepticism of the armed forces with respect to the ballistic determinations
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of log Alamos personnel has already been apparent, and it may be anticipated

that this feeling will grow to include the fusing and firing mechanisms and the
complaxity of weapon assembly. It is further noted that a demand is already
apparent for weapons of somewhat different engineering properties—-e.g. a weapon
which will penetrate the surface of water and detonate at a pre-determined depth,
Other requests from the armed forces including the guided missile investigators
may be expected to appear shortly.

"It is the belief of the senior technical personnel at Los Alamos
that this laboratory should not attempt to carry out these purely ordnance engineer-
ing aspects of atomic weapon development, Conversely, it is stronzly suggested that
these problems should be handled using the 3andia laboratory, the existihg ordnance
facilities of the Army and Navy, as well a3 additional laboratories that may have
tc be set up, |

"It is suggested to your Commission that the Los Alamos Iaboratory
may be most effective if its concern is limited to the nuclear components of
atomic weapons including, naturally, the technigque of supercritical assembly of
active material, The laboratory would then be expected to carry out research on
both long-range and shori-range modifications in the nuclear structure of atomic
weapons, but would not. be expected to present to ordnance engineering laboratories
more than a functional design for a weapon with the exception of those parts in-
timately concerned with the nuclear reaction.

"3Such a division of responsibility will clearly call for the most
active lizison between this laboratory and such other laboratories as are carrying
out the engineering development. While such liaison will present probiems, they
are not believed to be insuﬁnountable. To maintain the pregent philosophy and
loéaLize Tos Alamos responsibility for §omplete weapon development will not only
result in a practical strangulation of effort devoted to long-range research, but
wlll curtail the responsibilitr of the armed orces in a problem in which they

are presumably able and anxious to participate,
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"It is Twriher suggsested that Los Alamos retain the responsibility
for testing the nuclear reactions for new atomic weapons, but that such tests
as have a purely military significance be carried out by the armed forces., The
distinction which is intended is that of separating a test of the '"Alamogordo"
type fram a test of the "Crossroads" type. In view of the limited facilities
of this laboratory, however, the most active assistance of the armed forces would
be required in subsequent "Alamogordo" - type tests, but the directive responsi-
bility would come from this laboratory. l

"hether or not Los Alamos should be continued over a long period
of time is doubtleés a problem which will be ccnsideréd by the Commission, This

question has naturally received consideration here, and having received a tenta-

tive affirmative answer, has resulted in extensive programs of permanent con-

"struction., Many, but not all, of the activities proposed for this laboratory

should not be conducted near populated areas. The lsolation of the site represents
certain community problems which is largely if not entirely balanced for personnel
now here by the attractlions of the climate and of the present mountainous location,
The isolation of the technical cammunity is more easily handléd by a policy of
encauraging attendance at naéional and regional scientific meetings, both of
regular scientific societies and within the Manhattan District. The absence of
railroad connections.has contributed to a somewhat higher cost of transportation
of materials to the project., Not a negligible factor involved in a proposed
change of location is the fact that a large number of technical personnel have
remained with the project because they and their families enjoy this location more
than urban comrunities, It is hoped, should a new locatlon be considered, that
its advantages will be conspicuous,

"Should the international situation develop to the point at which
the United States may cease to have any conéern for further weapon development
or productioA, the Los Alamos laboratory program would require careful reconsidera-

tion., S3ince, presumably, this is not a point at issue at the present time, it
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need not be considered here except to state that the operations involving
plutonium, tre basic chemistry and physics, the fast reactor, the large Van de
Graaff accelerator, studies of materials at high temperatures, pressures, and
radiation densities are all activities which will undoubtedly play a role in

the peaceful applications of atcmie energy no less important than the role which

they play in a program whose objective is weapon research, "
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Appendix Number 1

" Dr, Bradbury's rhilosophy

Outline of policy for interium reriod of laboratory
operation, Presented by Dr, Bradbury to Coordinating

Council, 1 October 1945. (See Chapter I)
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What ahould be the philosophy under which we operate the project during
this interim poriod?

(a)

(v)

(o)

(d)

(e)

(f)

(g)

(h)

(1)

No one can doubt that Government supported research in atomio energy
problems will continue.

This project will bd taken over by a commission created by legis-
lation.

This at onoe suggests our first difficultiess Tho first hurdle is
logislation; this may be such as to meke it impossible for indivie
duals of the high qualifications required to work under any commis-
sion.

Given good legislation, the commission itsclf may be poorly selected -~
under these circumstances, again the proper people will not work on
an atonic energy projoct.

The legislation and the commisaion may come too late - the longer
this is delayed, with its corresponding unocertainty, the fewer good
people will remain.

Particularly, security regulations may be set up so as to make it
impossible for people to work. Consulting may be done in certain
engineering matters, and the consultant's mind compartmentalized.
This is very much more diffioult in the fundamental fields. Many
people feel that they would prefer not to know secret things if
this requires going out and not being able to make use of them in
a University.

The direction in which a University or an industrial firm will go in
the next few years is predictable. The direction in whioh this
busincss will go is not. '

All of tho above things make it necessary to be explicit about the
philosophy which one wants for the projeot.

Such a philosophy has three parts:

l. We should set up a project to study the use of nuclear energy on
an operating basis which is as nearly as possible operating in
what we consider to be an ideal way, in which the emphasis is
as we consider it should be, together with even the dorivatives
of this emphasis., In other words, we should aim to turn over
to the commission the best possible projeét that we know how to
moke. The commission may have other ideas - omr ideas may not
be their ideas. But in any event we will have set up a projeot
which to us seemed a good project for peace time, interim,
immediately post war period. If we do not do this, we cannot
oomplain that the projeet of the future was set up wrongly.
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each component. We will set up surveilance tesfs which at least
must have the possibility of extending over a considerable time.

We will set up Sandia Ficld as a field test site. It may not last
there for more than a year, but we will learn how the ideal field
test site for weapons should be set up, and it can either stay there;
be moved, or become, let us hope, unnecessary in the course of times

B. We will initiate the engineering of a new weapon whose aims
should be - although again we hope it will never need use -~ increased
reliability, ease of assembly, safety, and permanence; in short a
better weapon. Mich as we dislike them, we cannot stop their cons-
truction now. Possibly in six months, possibly in a ycar - paybe

in a few years, weaponeering will stop, but our present lead is our
chief weapon in procuring a peace - we must not lose it until that
peace and that cooperation is established. In all this wo will invite
the coopcration of the established military services - at all levels
and wherever they can contribute.

C. We will propose subsequent Trinity's. The TR bomb was a bomb and
not a weapon if you will permit the distinction. We are entitled to
do this from two premises:

I. The use of nuclear energy may be so catastrophic for the
world that we should know every extent of its pathclogy. How
bad can this bomb (if it were made aweapon) be? I shall return
tc this premise again in connection with the Super. One studies
cancer = one does not expect or want to contract it - but the
whole impact of cancer on the race is such that we must know its
unhappy extent. So is it with nuclear energy released in this
forme It can be a terrible thing; we cannct hide our head in
the sand; we must know how terrible it is.

II. The occasional demonstration of an atomic bomb ~ not weapon =
may have a salutory psychological effect on the world - quite
apart from our scientific and technical intercst in it. Properly
witnessed, properly publicized, further TR's may convince people
more than any manifesto that nuclear energy is safe ‘only in the
hands of a wholly cooperating world.

III. It also may be pointed out, that I believe that further TR's
may be a gonl which will provide some intellectual stimulus for
people working here. .inswers can be found; work is not stopped
short of completion; and lacking the weapon aspect directly,
another TR might even be FUN.

D. We will propose that the fundamentul experiments leading to the
answer to the question "Is or is not a Super feasible?" be undertaken.
These experiments are of interest in themselves in many cases; but
even more, we cannot avoid the responsibility of kncwing the faocts,

no matter how terrifying. The word"feasible™ is a weusel word - it
covers everything from laboratory experiments up to the possibility
of actual building - for only by building something do you actually
finally determine feasibility. This does not mean we will build a
super. It couldn'¥ happen in our timo in any event. But someday,
someone must know the answer: Is it feasible?
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I therefore sugrest that in about three to six months we must be pre-
pared to adjust our scale of technical activity to adout 1/3 of ita
presont magnitude. I have not included SED's in this figure for I
believe that the necessity of giving many more lower employee classi=
fications housing will balance the extra assistance we will get from
SED's living in barracks.

Accordingly, I will have to ask that all estimates of future activity
be based on about this 2/3 dooroase in rate of working. Each activity
will be asked how many it needs in all calssifications to go on working
at this rate - then these men must be housed. The' day is rapidly going
when the good machinists will live in dormitories away from their
families. A similar statement may be made for S site - true they can
hire people = but only with adequate living conditions.

It is curicus that the activity of the mesa should be dictated by its
housing, but I sce nc other alternative, I am sure the General will

build no mere quarters, as this wculd furthor commit the mesa to per=
manency. This I doubt if he will do.

. .Total cive teoh.gms,

- e e e e

Present civilidh‘; =

€seént SED's - 2—§;§i;::::>~<i: e —

i
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What sort of t:rsmmnel policies shall we have to bring )% this about?

3000

2600

1000

*

Y

ae Fair treatmen:t c personnel lecaving. This has been wicely stated and
agreed to. Hiring poliocies, 30 day, 90 day and contractual termina-
tien policies as well as dependents and household effects to be carried
on as in the past. '

be The matter of a LO hrur work week. This is under discussion at the
moment - when do we get tc it, I don't know. Many questicns of poliecy
are involved - all these are coupled with our failure to jump before
or when the Civil Service jumped. Time is necessary to do these things.

c¢e In order tc make quarters available for long-termers, short-termers
may be requested to terminate their ccnnecticn with the project if they ..
are unavailable for prcject jobs which now need doing. In all cascs
this will be in accordnnce with their employment agrecment. However,
the project will be cut in size, and quarters must be available for
people coming in for the longer term - by long term I mecan till 30
June 19L6.

d. How about personnel who luck degrees? Urge them to leave to get them =
but stagger their leaving and make some plans to zet the good ones backe

Now for scme rather specific questiocns which do not easily fit into project
policies:

as The Handbook must be prepared. However, I doubt if it is desirable for
a person to write 8 hours per day. In cther words, having to write up
work should nct be an cxcuse not tc take another job. It may be a parte

time jcb and houls be so ccnsidered, .?i3§}§
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The precject of the future I would like to see have, with lifted
security regulations, the possibility of exchange activities with
academic institutions. People to come tc the project for a year,
and prcject personnsl go to academic institutions for a year.
Maybe on a similar arraggement on a part-time basis. Certainly
on a consulting basis. All of this involves some lifting of
security in fundamental fields plus cven mcre fundamental problems
of organization.
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P. O. Box 28610
WASHINGTON, D. C.

REFERTOFILENO. 4 Jsnuary 1946

Dr. N. = Br!ﬂéﬁﬁy

P. 0. Box 1663
Santa e, New Mexico

Dear Dr. Bradbury:

It was my belief that the makinz of long-range
plans with respect to the future of atomlc energy should
be delayed until after the passage of leglslation so as
to avoid serious commitments which might hinder the ac-
tions of whatever commission or other body should be
established to take charge of the work. Unfortunately,
no legislation has been passed, and certain forces are '
at work the effect of which has been to delay any legis-

lative program.

It has therefore become necessary for me to make
definite plans, despite the fact that this will commit
to some extent at least any future control body. Our
wartime effort was ,to end the war. Everything was sac-
rificed to that objective. We counted on sulitable legis-
lation being passed promptly at the end of the war. We
should not count on atomic bomb development belng stopped
in the forseeable future, .

The Los Alamos site must remain active for a consid-
erable period. Taking into consideration the type of
work which must be done here, there has been found no
site that combines as many desirable facilities for our
work as Los Alamos. If one should be found, it would re-
quire at least six months to plan, twelve months to build,
and six months to complete the move from Los Alamos. The
only conclusion, therefore, is to stay at Los Alamos for
at least the next few years, and to improve the exlsting
facilities to such a degree as 1s necessary.

The ma jor factors requiring improvement are the

utilities, housing, and community facilities, partic-
ularly recreational facilities for single persons. This
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Appendix Number 3

Catalog of Courses

Original list of courses and lectures'offereg by
Los Alamos University. (par. 1.19)
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Appendix Number 4
Los Alamos University (tatistics
This chart shows appreximate number of student enrollment

in the Los Alamos University from Cctober 1945 through

June 1946, It alsoc shows the nuber of earned credits.
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PROGRAM FOR UNIVERSITY AFFILIATIONS CONFERENCE
19 July 1946

¢
los Alamos laboratory, llew Mexico
MORNING SCHEDULE

Fuller Lodge = Breakfast
Couference Room (B=223)
WELCOWE ADDRESS = Dr. N. E. Bradbury
los Alamos Facilities:
General Description Physics Division < Dr. John Manley
General Description Chemistry Division - Dr. E. R. Jette
Tour of laboratory

Fuller lodge = Lunch

AFTERKNOON SCHEDULE

Conference Room ({B<223)
UNIVERSITY COOPERATION ~ = Dr. N. E. Bradbury
Yhat We Propose = 1: Dr. Frederick Reipes
What Ve Propose - II: Dr. R. W. Spence
General Discussion, guided by Dr. N. B. Bradbury
Fuller Lodge - Dinner
AFTER DINNER DISCUSSION <« Dr. N. E. Bradbury presiding
The Water Boiler: Dr. L. D. Ps King
Isotopes and the Vater Boiler: Dr. R. W. Spence

Fast Reactor: Dr. Fhilip lMorrison
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LADC #15 -« “Counter for Use in Scattering and Disintegration Zrperiments”
by - P. G, Koontz ard T. A. Hal)l

LADC #16 - "Soattering of Fast Neutrons by Helium"
by = P. G, Koontz and T. A. Hall

LADC #17 - ™A Mathod for Measuring Half Lives"
by - A. Graves and R, Welker

LADC #18 - "Reaotion Constants of Li7(p,n)Be7"

ABSTRACT A
By - H. Argo, A. Hemmendinger, H. Krats, R. Perry, R. Sherr, R. Tasshok and

D, Williams.

LADC #19 - "Cross Seotion of D(d.n)Ho3 Reaotion"

ABSTRACT
by ~ J. H, Manley, J. H. Coon and E, R. Graves.

LADC #20 ~ "Disintegration of Neon and Argon by d=-d Neutrona™

ABSTRACT
by = B. R. Oraves and J. H. Coon

LADC #21 = "Cross Sestion of D(d,p)HJ Reastion"

ABSTRACT
by = A. C. Graves, E. R. Graves, J, H, Coon and J. H. danley

LADC #2% - "Abgorption Cross Section of Boren and Lithium for Fast Neutrons"
ABSTRACT
by = €, L. Bailey, J, M. Blair, D. H. Frisoch, A, O. Hanson, X, Greisen,
R, Perry and J. H, Williams '

LADC #2l, - "Neutrons from C'2 4 D"
ABSTRACT A
ty = W, E. Bennett and H. T. Richarda

LACC #25 - "The Neutron Spectra of Po-B and FPo-Be"
) ABSTRACT
by -~ H. T. Richards, Lyda Speck and I. H. Perlman

LADC #26 ~ "The Yield Funotion and Angular Distribution of the D 4 D Neutroms"

ABSTRACT
by = W, E, Bennett, 0, E. Mandeville and H. T, Richards

LADC #27 ~ "A Neutron Detector Having Uniform Sensitivity from 10 Kev. to 5 Hev,"

ABSTRACT
by - A, O. Banson and J. L, MoKibben

IADC #28 = "Control Rquipment for 2.5 Mev. Van de Gaaaff Giving an Ion Beam Constant
a .
t0 « 1% Kev."
ABSTRACT
by - Jo Lu chibben. De H. frisch and J. M. Hush
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LADC #29 - ™omographic Charts for Huolear Reactions"

ABSTRACT
by = Jo L. feKibben

LADC #30 = "The Neutron-Proton and Nuetrom-Carbon Scattering Cross Ssetions for
Fast Neutrons”

ABSTRACT
by - C. L. Bailey, W. E. Bennett, T. Bergstrahl, R. G. Nuoholls, H, T. Richards,

and John H. Williams.

LADC #31 = "Eleotron Collection in Ienization Chambers”

ABSTRACT
by = R. Sherr

1ADC #32 - "The Neutron Spectra of Po-B and Po-Be"
by - L. H, Parlmam, H. T. Richards and Lyda Speok

1ADC #33 - "Neutrons from ¢l12 s D"
by - W. B, Bennett and H., T. Richards

LADC #9 ~ "Hydrogen Recoil Proportional Counter for Weutron Detection"
by = J. Ho Coon and R, A. Nobles

1ADC #38 - "Schematic for 5CP7 Tube in Oscillegraph Cirsuit"
by - Mo Sand.

LADC #39 - "RoguIltedSupply" (Blestronic Cirouit Drawing)
by - V. S. Allen

LADC #40 = "A Semi-Quantitative Method for the Speotrographic Apalysis of Snall
Samples of Pewdera"
by - Myrtle C. Bacheldoer

LADC {441 - "Blastic Backsoattering of d-d Neutrons"
by - J. H. Manley, H. M. Agnew, H, K. Barschall, W. &. Bright, J. H. Coon,
E. R. Graves, T. Jorgensen, and Waldman

1

LADC #42 - ™etallographic Preparation Method for Tungsten Carbide"
by - Ge Le Kahl

LADC #43 - "Con}rol Equipmant for 2.5 Mev. Van de Greaff Fiving an Ion Beam Constant
to . Kev,"
by = J. L. MoKibben, D. Frisch, and J. M. Hush

LADC #iy - "M¥ Counter”™, (Drawings 1A to &A)
by - B. Staub

LADC #45 - "Ion Guage Control™

LADC #46 « "Scaler Unit Circuit"
by ~ W, Higinbetham
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fa trme or very uearl, true.  du commen winh othar labtaratorics at this
tise the nscessary ret un of a iLarc~e poartion of cur 3.aff to thelr
ecac:mic orpgunizations, to their teachia~ ani to their gsracuate studies,
the . beratory now finc; itself in a position in wh.ch its fueilitles

ars no' receiving their widest use. o feel, and " think justifiably,
that thec: facilities wh ch cea be devoted to funiumental research

should bs { lly employed la this pursuit. Ia adiition, durinn the

courage of the war we huve leveloped hare many techaiquaes hoth

instrunental an.. theorstiec ! which will ultimazely be published and

be avatlsble e ti3 gountrr a. larce, Hewever, the process of oublication

iz a slow one, it t.“es tiie to¢ priopare the necessary manuseripts, it

taves tire to : scomplish the nmehunies of publicution. ‘e beli:ve that

-

these techaiqu:s wwoich cun be re.ecased at thia 5Sime should be os widely/
disseminated a5 possible and so -2t into reneral usage without delay.

T reneral scitutists do know the se thinrs exist but they do 1.0t krow
how far they have prorressed, the, don't kuow the de;OIOpmerts which
huve actually take: place in laborwtorizs such as this,

In addition, w¢ are aw.re of % s fu:t that universit laboratories
at the present hine wce crowded, bhe zte®™s of vn'versit.es are over-
worked. An snormeus avmber of craduate students iuve roturnad to
acadenic universitics te eompl:te tlelr graduste Jork. ‘e helleve we
can be of assistance in this msgitaer by providn- soth space and direction
for rraiuate research in physics and chomistry.

Then there ls the matter of financing res:.reh. I think you are
all aware that the preseat requircmen's for £:irly rapid resesrch in
aucloar physics require sxpenditurss of lurse sums of money for the
nzeessary eguipment, lany unlversities feel that 1% i3 impossible, un-

wiga or inaxpedient to iavest such sums a% “he present time. The aguipment il

ia aveilable here, the funds ars availabvle tere, aad we think we nmay m‘






sk universities assistance in the ~uidaoce of these students by having
menbers of bheir staff here to conduct both thelr own raszesrch and to
assist in the direction of thass studen¥ts. In this may, we expsct to
lacreanss the unount of rsssarch done by this laboratory which is of in-
tersst to this lébor&tory and %o .thereby inerease our understanding of
the bmaic physies and chemistry pvcblamé vartinent to our problems. e
hops the universities wlll scquire from theses arranrmements additional
facilitie§ for tho sonduct of research in their rgraduate development.
‘@ hope to establish‘oontacts so that they wlill know what facilities

wé have hers and what problems they may undsrtake here. /3 do not proe-
pose to go in the underpgraduate student business. e proposs to cive
an occuasional course on a completely voluntary basis both by our own
stnff and such members of cooperating university staff's who rome heras.
They will be courses which will be [iven alonpg liass of our particular
problems hero, for example, neutron physics; nuclear physics. These
courses would brsat of certain thecraticul und experimental fields in
which we here have done a lot of work and. ia which we honz to do more.
These courses will be more apprepriate to the three year greaduate student
and will simply add to his fund of information. Ve are not concerned as
to whether they actually receive academic credit.

There will obviously te many rroblems in setting up auch an arranre-
ment: s=20urity problems, economic problems, theses problefs, problenms
concernad with ~ivine doctorate gxaminativn. Thess are p;oblems ve hope
to be able to discuss this ufternoon so as to arrive at some solutioun.

I am williag to vess at this time that our arran-enents will have ¢to be

quite fleoxibla, differvaot universities will require dif/srent wrrancements.
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I ﬁee no essential difficulty in this. The sconomic problems we will
propose to solve by making such sraduate students rerular staff members
of this laboratory employed by us. They would be dolng a job we want
done, and therefore there 1s no reason why we should not employ them.
This solves several problems and I think it will turn out to be quite
attractive to students in question. This afternoon we will disocuss
amony; other things the security and declassification problems. I have
obviously left unsaid many things which you would probably like to have
heard gaid about the laboratory. However, the program this morning is
quite tirhtly scheduled and I would like, therefore, to conclude my re-

marks on the ~eneral purpose of thls meeting.
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DESCRIPTICI OF FHYSICS DIVISIQ ACTIVITIRS

Dr. Jdohn H., “unley

ro Bradbury hes alroady told you thot Los alamos has had sore-
thine to do with the atomic bo- b aad thst ia particuler there hos been
& rreat deal of vork done hero on neutron physics aud auclear physiles-
In discusesing the work of the P Division I believe thet since you will
be mekings e tour of the luboratery later this rornin-;, it will be more
profiteble to tell you about the fucilities and equipment of the Div-
ision rather than to tell you sbout the work from the point of view of
the physics probleme at hand. I will occsasicnally, however, mention
certoin preblems so you will be ehle to ret an idea of the nature of the
work. The orpanisation of the Division is bullt up arocuad certain pleces
of equipnient and this orrunization is pivepn here torether with the names
of the individusle in char~e of the rroups.

Elsctronics; 'r. wubtta

“wter Soiler, Ur. Ying

Sockroft- mlton, 7 Blde., Or. Jcrpencen

Cockroft- falton, U Rldg., Or. Bretscher

Fast Reactor, Tr. lbrrison

Van de Greaff, 2. Mev, Dr. Taschek

Vaa de Graaff, & liev, Dr. i‘eKibben

Retatren, Dr. Onle

The electronics rroup is charged with the respoasibility of desipn-
ing and building ell sorts of elsotronic eguipment. One of the chief
problems in nucleur physics as you ¥now is the meusurement of trensients
and pulses. Conaequently this orrenization produces many different types

of pulse omplifiers, seculins units, uvnd o on, for thie purpose. Also

therc ere many problemng counected with the rmewsurenent of ghort tims
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limit of 5 kilﬁvolts up to the order of' & thousand kilovolts. One has
congsiderable flexibility in obtalning neutrone of precise energy in this
ranpec. Then of course usine the d-d reaction the renre can be extended
still hicher and other reuctions will fill in between the 1lithium p-n
and the d-d reaction so thut one has essentiully a continuously variable
neutron source up to the order of L or % million electron volts.

The second Ven de Graaff{, which is now under construction, is de-
sirned te rive 8 million volts accordin- to Dr. lickibben's conservative
estimatos. It also will have a precision voltege control and will ex«
tend the range of operation of the project’s Ven de Graaff{ machines.

The project's oyzlotron some of you may know as the Harverd cyclo=-
tron. It was loaned to this project and arrangements are now under way
for its purchase. It will ~ive of the order of 50 microeamperes of 10
million volt deuterons. Its use durins the war was primarily as a neu-
tron source since our chief lack of knowledge was in the prdperties of
various materiaels with respect to their reaction to neutrons. One thing
whioh mude it extremely useful was its modulation egquipment which permibs
bursts of neutrons from the cyclotron to be sorted accordinm to their
velocities, thus again providing sn essentially moncergic neutron sources
Ag one roes to hicher energies the resolution of the equipment fulls off,
but up to about 10 electron volts the examination of the locutions of
resonances and other phenomene associated with slow neoutron processes
is possible.

The next item on this list is the betatron which as a top energy of

22 million volts and ia used primerily for investigating gamma-n proces-
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The work in the Cheristry and retallur-y .ivision is or-enized
rather differently from thet in the "hysies Divisions. 1t is orranized
eround material rether thea eround equipment. e heve & very well eguip-
ped leboratory here and we have or ean st any standard menufsctured
equipment thet exists on the merket. In addition, we cen meve a ereat
deal of equipnment of a special neture that we need.

The Division is concerned with the handling of rather large guan=
titier of rediosctive or fizsionenle materisls except on ene brunch that
I will mention leter. e sre in ~enerel pnot interested in say problem
that cen be handled only on the microcrar or even on the millipgrer scale.
The neceseity for handlinr larne gquentities of such materisls,~lor
exerple, ell the plutonium ever nmde has passed throurb Los Alamos =
rivos yise to meny probles. The element polonium is one of the nestiest
to hendle wnd thet reises some very spsoiel prodlems concerniur the pro-
tecticon of personnsl. For that reanson we heve hed to develeop & ~ood bit
of leborstory furniture to protect the workers from the contaminated
dust. In view of this, pruetically all our experiments are done in
closed systens. You will see some of these whea you btour D=Ruildinc~.

You %111 eee boxes haviar clegs fronts with arm holes fitted vith heavy

sloves in which the men reach in to werk.

{me of the many thinrs we heve Lo gtudy is {the chemistry of plutonie:

Tpese bes been opoerest derl of worlt done gt Sdinton, Rerkeley, and Tni-
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dAnother problem 3z which you may be interesgted iy hows nwny students
we can octually wccommodate here. I ean ouly spes’ in reuccwl nunbers.

4 survey 07 the laborutory, its facllitiles and men gualified to headie

L1

rriaduste atudents would indicute that we could probably hendie 14 e OF
ell =nld. This lsg in physics and chémistry both. Rou-hly, the vroportioo
s sbout eguelly divided vetwmaen physiecs and chemistry, htut slichtly iower
in chemistry. This is about the totsl ancunt we -uess we could handle,
althoush no definite fi-~urs car be pul dowa.

I think you ®iil ses thut most of the individual difficulsics ure
those which concern either clussified muterial wund specinl wuys te ret
around the ccaconmilant problens, or difficulties of adequale supervision
of the students to the satisfuction of the university staff. It is
guite wessible that s undversity stefll member has a problem, » mun iu
mind to wvory ou it, uwud would like the worc on ithe problen done at Los
Alamns but he hirsel! nol have enoush time to came here to supervise the
research atudeat. I bLelieve that some saliefactory errenrenent could be
worted out so that periodic visite to los slamos could gsolve the preb-
ler - The direct supervision rircht oe dele-uted tn & Los Llamos staf?
member, aad the Tueulty merber wheoe prepnose? the ureblern, or vho is prine
grily interested ia the preoblew at the universit) could come here to check
the prosress of the studeat and discuss the problem just as if he were «
rerulsr consultant oa this projesct. T think this arrunpfement cculd very
vell worl out. T think it would be preferable from ull polnts of view if
the faculty member could bo here on e yeur’s leove ol sbsence and ~ulde
the etudeat ia w dirget feshion, but we were wntlelpstius in ths nezi few
yeurs that a shorturse of scicntific persoanel will make this e very diffi-~

eult thianrvy thet 3% will not be sos2ible far ¢ unlverait: stef™ menber
N " R
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Dro drudbury: ey 3 wonsrlse the rewurds vhich Dr. Spencs wnd Urs

e, iz & schemetic way, how the problem

Redines heve rmade mwad i

looks to us ut this ~suv  is mey serve ss the stertins poiat of the
O, [y

subsequent discussion.

Ao thiners aoci see 0 ug, the procedute mivht be serethine as
follovws: we would be the recipient of & letter from & ~raduets dasn
or hesd of departeent, suyine thet he had a man of certuin quelifice-
tions. The mun mirht have the subjeel on which he would like Lo werk
for his thesis, or there alrht Le more than one naun of this nature.
There mieht, in addition, be & staff member who would wet to come alons
te supervige the reseusrch. At eny rate; we would be made aware of wsn
individugl, or individusls, wilh or without specific proble s, and with

or vithe:t veriouns enounts of direction fras the university propesingy

the mir.

The first thinv we would then do weould be to examine the guellifice-
tiong of the mea; gse hov he ecompered vith others who micht he prescuted,
ase to whet extent we were &hle to ebzgorbh this particaler men, oad the
probler, if sny, thet was surrestea. If the problem seems to fril in our

provinece, wud is oue vhich we would like to heve worked on, and the back-

pround &ad recommendstion ©f the men seem to Indicate he is tho type ve

wouid like to have here, we would thea st once preoceed to heve ths tan

-

cleared. Thig is ¢ provinece of security <- Giy, 35 you wigh. Oleurence
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Now, I had several questions in mind to ask, after I knew of the
conference. Some of these have been answered already; however, one of
the mejor questions in my mind is: whether the rruduate student would
be a rlorified diener, or whether he would be an investirator of the
of the type we normally expect of students workins for a doctorate. I
believe it has been stated twice that a pgraduate student here would be
expeoted to demonstrate the initiative, the independence of thought, and
the independent snalysis with appropriate direction and eriticiem that
we would expect if his work was done in a university.

Another question is this: the cost consequent upon a faoculty member
who had been appointed as consultant coming here at frequent intervals
to check up on his student?

It was my understanding there would be provisions to take care of
thet faculty member's. travel costs. There is, of course, connected with
it another problem that the professor himself micht present, namely: the
amount of time required for the supervision of a single student. He might
feel that he did not have time to devote to travel. That would be up to
the individual professor, in most instences. I mirht say, in connection
with this, that the leaves of absence for faculty members to come here
for a semester, or yeer, is, I believe, poinr, to be somewhat more diffi-
cult in the next few years than i1t has beean in the past. Administrative
officers of the universities are @ little bit tired of recelving requests
for a leave of ebsence, and they're showing greater reluctence to meet |
those requests. This reluctance is strengthened by the fact that the
number of students is increasing alarmingly, and that is partioularly true

in departments of physitcs and chemistry. As a graduate dean I'm glmost
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reluctant to engage in work that must be classified. I think we would
have a greet deal of difficulty if e thesis could not be written and

then submitted to the university.

Dr. Bradbury: I know you represent a general feeling on this matter.

I oan only sey this is & circumstence which is oompletely out of control
of the Manhettan District. Permission to declassify material has to bs
obteined from the President. We feel that thege things are the general
background of physics and chemistry and should be public knowledge, but

the actual plain fact is that there is no governmental authority to do

this.
Dr. Jacobs (U. of Iowa): If general opinion feels thet this is de-

sirable, thers might be pressure placed on govermmental authorities. What
is the areaz in which the work could be unclassified?

Dr. Bradburys The character of the legislation which is now pending

before the House implies there will be a greater release of this informa-
tion than has heretofore ococurred. There is declassification of a groat
deal of basic work, and I am inclined to think that the whole feeling of
the scientiste in this country is along the sames line. There is & reel
possibility that by the time the whole program is in effect this will be
2 golved problem; therefore by considerinp only declassifiable material
as of July, 1946, we may fail to consider many problems which will be de-

oclassified later.
Dr. Gustaveon(U. of Nebreske): I think that the history of the feel-

ing of the group in Chicago will be of interest here. After the cessation
of hostilities they were not willing to engage in any work of a classified

nature. Yet this has changed, and the feeling of the Chiocapo group is now

~6ly-
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theoret{oal and gome experimontal -- which, in the course of development
reech the limit of our fecllitiee. When that heppens, it seeme to me the
logical thing to do, rathe:r then to drop a problem at this point, would

be to see if we ocould make arrangements with you for these students to

come here. Moet of them %ill hieve done g oonsiderable emount of gredusts
work. I eam quite sure the cogmic ray group will be turning up probleme
which will definitely indicate they must go somewhere where they hove the
ocquipment. Arrengements would be desirable for such men. One thing it
was suggested I aeck about in particular was the possibility of post-
dogtorel work. Ve have lots of men who work in the field, have theoretiosl
buckground, and some experimental, but really have only & limited knowledge
of nuclear physios. Is it poesible for men -- competent experimentel men --
who have & prefty good knowledge of the field to cbtein & post-doctoral
fellowghip at Los Alamos? Could these msn come and wrk two yeers, or
permaneatly? They would went to get experienoce with the fecilities here
for reseerch in nuclear physica.

1 think that, unless we can get around the red tape, there is not a
very good chance thet our men will work on problems originéting here for
D theses. We are under pressure to eaccept, as theais work, done by
former students, some who have qult for one reason or another, but who
heve subsequently donme work outside that is perfeotly sultable for a PhD-
If we ever sterted accepiinz such work for FuD theses we would be running
ourselvee in for something. No one ocan certify, for exemple, thet the
worl was done by thet men alono. Furthermore, he mey heve been working
in soms nerrow field and forgotten all the training he hes had. ‘Vhen
you give a man & PuD he is supposed to be qualified to do anything, that
e phreiciet (or chemigt} ir suppoced to do, ©nd he mry went thst degrec

to pet ¢ Jjob. fTue probieme will have to originate et Cel Teoh.
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About the security question. We already heve locked up tight e
number of theses, and it is not very satisfactory, but in every case
we had & promise that the material would be relessed. We had certifi-
cates from members of faoculty cleared on that particular topic thet a
thesie was of sultable quality, and the graduate school wasg willing to
acoept on their recommsndation.

Fow, in comnection with the Navy. We have been working oun some sub=
jeots ourselves, and we have come up to the authorities with work sbout
which we didn't know the security status. %We were informed that it was
highly classified. The fact that we had communicated with them on this
subject in their opinion seems to make us respongible for masintensnce of
security on that topic. I wonder if that is likely to happen here.

* Dro Bradburyi I think I can answer the particular question regarding

the .authority of this projeot to classify experimentel work dons outside
and not under contract with ws. We would not heve any authority to clase
sify such works.

Dr. Smythe {(C. I. T ): If we have communioeted with you and signed
a statement that we have discussed the subjooct with you, we are not. put

on the spot, then?
Dr. Bradbury: These are vory delicate questions. There hae been &

oconsiderable amount of voluntary clessifiocation. If the research is car-
ried out,theﬁ as far es I koow there is no applicable law other than the
Esplonage Act. However, research meking use of govermment funds falls
under the clessificetion policy. All we can tell you is, if thet work
were being done here we would have to oclassify it. If it were continued
here and worked ou, it would bc classified. The patent feature is also

T
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related to this question of research done using govermment funds. fThe
patent obtained on work done with government funds would beleng to the
goverument. There are questions as to the ofiginal patent belonging to
the university and the improvements belonging to the govermment which will
take yeara to straighten out.

Question: What about foreign students? Can they be cleared?

Dr. Bradbury: It is desirable that our employees be Amsrican citizens

by birth or naturalication.

About the question of employing men for poet-doctoral work; as far ss
ie are conocerned they would be regular employees. They would be employed
in accor”snce with our accepted persomnel policies and, of course, be paid
more than a man with less experience. I think it would be p;ssible to
make very adequate salary arrangements.

Dr. Proman (Los Alamos): It should be noted that if a graduate stu-
dent came to this group and invented a gadget, it belongs to the United

Statess

Dr. Bradbury: Since & person is employed by goverument, any patent

he has belongs to the government.

Dr. Van Attas (U. of Southern Cal.) Regsarding errangements between

the university and the Los Alamos Laboratory: it occurs to me that for
an arrangement to work out satisfectorily it should be of permanent stand-
ing. A record should be kept of the perticlipation in the work by members
of the university staff, thréugh consultant capacity, for members of the
university staff. It seems to me that for the work to progress satisfeo-
torily, it would be desirable for thet contract to be made for a definite

period and continue 8o that the coansultant would have a very r~ood prospec<
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CCNTENTS CF THE 18 A1 CAL 3FRTES i@ 1 A»

YRelation Between the Various Activities of 3. X, Alisom
4the Iaboratory®

(A general survey of the work of the Ios Alamos
Iaboratory during the war years, with particular
amphasis upen the problems of the critical mass

and of the efficiency. In addition to a discussion
of the gun and imploeion type bombs, the volume
contains a section dealing with other methods of
attaining the explosive release of nuclear energy,)

*Rxperimental Tschniques® Darol X, Froman

(4 description of the experimental physics squip=
ment used by the los Alamos laboratory, The volume

has three parts: the first dealing with electronics;
the second with ionization chambers and counters; and
the third with miscellaneocus techniques used in obtaine
ing physical measurements,)

"Mumerical Nethods® Eldred C, Nelson

(A smrvey of the methods used in performing nfimerical
caloulations of various types of equations by hand
computation and with the use of Internmational Business
Nachines,) |

I1I

*Nuclear m.ic.. R, R, Wilson

(A comprehensive report of mclear physics measure= -
ments made by the Los Alamos laboratory, together
with theoretical evaluations of results and a
detailed discussion of the fission process.)

*Neutron Diffusion Theory" George Flacsek

(The theory of diffusiom with and without a change
in velocity, including a discussion of statistical
ﬂ.nctmtials.)
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Jitle and Degcription Edtep

"Critical Assemblies® 0, R, Frisch

(A report of critical mass experiments made at
los Alamos with uranim=-238 and plutonimm
‘assemblies for various tampers, A theoretical
discussion is inclnded,)

"EL£101 ency® V. 7. Weisskop

(A theoretical method for calculating the
energy release of a nuclear explosion,)

*Blast Wave" Hans A, Bethe

(A study of blast wave phencmenon, both from

a theoretical and an experimental point of

view, FParticular emphasis is padaced upom the
behavior of the blast wmave in large explosions,
and an effort has been made to interpret blast
data from studies made at Trinity, Hiroshime and

Nagasaki,)

Chenistry of Uranimm and Plutoniwm® Joseph Kemnedy

(A sarvey of the problems concerned with the
chemical purification and re¢overy of wranium
and plutonium, together with a discussion of
the preparation of thelir various compounds
and of the analytical methods used in their
’Myp)

"Yetallurgy® Cyril S, Smith

(A report on the metallwrgy of uranimm, plutonium
and all other metals fabricated by the CMR Division,)

"Explosives® G. B, Iistiakowsky
(A survey of the experimental work dome by the
Los Alamos laboratory on the behaviar of ives

and on the techniques of explosive casting,




*Tmplosion®

(A report on the experimental implosion program
from the early tests to the develorment of the
Trinity bomb, The volume covers work done cn
polonium, radio-barium and radio-lanthanum,)

pannt

“"Theory of Implosion® Re B, Pederla

(A theoretical survey of the implosion procees.
The volume contains discussions of shock
hydrodynanics, equations of state and various

implosion designs,)

“The Gm" ¥, Birch

(A survey of the experimental gun progrem frea
the early tests to the develorment of the
Hiroshima bomb, This volume includes design
specifications and a discussiom of the interior
ballistics of the gun.)

Tuzes® R, B, Brode

(A study of work done by the Los Alamos laboratory
in designing detonating fuse assemblies for the
implosion and gun type bombs,)

"Engineering and Delivery" N, ¥, Ranmsey

(The history of Froject "AM together with a discussion
of engineering problems encountered in the delivery
program. Particular attention has beem given to the
meéhanical design and assembly of the Model 1561
implosiomn banb.?

*Trini ty* X, T, Bainbtridgy

(A complete report on the 100 ton TNT calilration
and rehearsel shot and the July 16, 1945 atomic
bamb test at the Alamogordo Air Base, The volume ‘
includes both experimental and theoretical discussiocms W‘
of the various phases of the teet, A large appendix o
conteins all pertinent Trinity memorands and a1l 1&

and LAMS reports concerning the Trinity explosiom.,)










Arpendix Number 8 B

List of Declassified Documents on Loan

The list of declassified documents available for

loan as of 1 Decermber 1946. (Par. 9.20).
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Atomio Energy Commission
waaiilinglon, Ve Ue

gentlessas

le 3L tine wany provlems fsclang your Commliaslion, that
presantad by the Los Alamos Laboratory may well not be the
10as8t. 1 0or this rssson, the senior te cal personnsl of
the ladoratory have given miech thought to its p role
in pescellias undsr the oxisting legislation. Although no
aingle statsment can completely reflect all the wvaried
oplaolons of wmany indlviduals, taere i3, aeverthelsss, auf-
ficisnt unaniamity of thought to warrant its presentation
to you ia tols .cannap,

2¢ The Loa Alamos Laboratory waa e2stablizhed under war
conditions and with the Jgreatest secresy in 1943, The aim
of the lavoratory could be stated 2lmply: to devise and
produce an atomic tomb, and, 1f necessary, continue to pro=
duce woire bomba. Jlnce adequate knowledge of many basio
nuclear constants was laoking, an elaborate laboratory for
axperiuonial physics sas set up with all the relsavant squipe
went for research of this charscter. 7o interpret thease
resulia, vo dealsa & weapon around them, and to predict its
behavior, wmathematiclans and theorists of ths highest caliber
were active {a a Tasoretiocal Divigion. The chemistry, chex~
1cal englnesering, and metallurgy of the active mntorilll
excopt 1ln wleroscople quantities belng almoat unknown,
heavily ataffed divisions were 3ast up to contend with these
new amxi coupllcated problews. hen 1t became apparent that
hizh explosives would play a prominent role in a heretofore
unxnosr way in the asaeab1¥ of active material into a super
critical asssmbly, appropriate experts attacked the problems
and ostabllsined a resesscl: pllot. plant for the study and pro-
duction of hilzh explosive charges of the necessary quality
ang character. Othasr cdlvisions attacked the problem of the
experimental atudy of the agsembly teshniques in order that
tue probablility of success of thie weapon mipght be high on
its initlal attempt. Finally, dus to the urgency and gsec-
recy of the whole problem, another large group of golentists
and englneers formulated and aolved this entire problea of
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8, Por itself, the laboratory proceeded upon & gensral
phuo;opxxmt it would endeavor to set up and maintain a
program oh represented the best approach to its own cone
ception of the nation's need for a laboratory conserned with
atomic weapons, both sent and future, Belleving that the
presant weapon was pr ly the fruit of fundamsntal research
extending over a periocd of years, it was considered that such
research should p a definite role in the l1life of the lad-
oratory. Juah research has been conducted in all the tech~
nical fields which bore upon the developuent of the weapon.
This includes not only nuclear siacs and chemistry, but
high explosives, equations of state, radiation, hydrodynamics,
and phenomsna of solids. 3ince the development of mm! por-
tions of ths weapons had proceeded on an alnost entirely em-
pirical basis, attexpts were now to be made to lnorease the

understanding of the processes involved.

: 7. Because of this interest in basic research and our
gonviction that suaoh research alone can provide the founda-
tion for a atrong nation, we have undertaken two major de-
velopments, which, while they will bear upon fundamental
weapon research, will contribute equally strongly to basis
scientific advance and to the peaceful uses of atomio energy.
These developments are: first, the construction of a large
pressurised Van de Graaff accelerator to repleace the one
returned from this project to the Univerasity of Wisconsin,
bus capabls of reaching voltages up to eight or ten million
volts; and second, the construcstion of a nuslsar reactor
of approximatel io KN output operating on fast neutrons
and utilising plutonium as aoctive material., Tresign work
has been completed and some procurement atartsd upon the
acoelerator, and the resctor is expected to be in prelin-
inary opon%ion early in 1947,

8, 3ince the oclose of the war found the present t
of wespon in a stage of enginsering development such tha
the praobability of suscesaful firing and functioning was
uniknown, a progras of establishing this reliabllity was set
upe The weapon itself was ;zuy termsd during its develop-
mnent a "gadget™. Some effort was to be spent in laproving
the engineering of the whole model. The demands of the
Croasroads Operation ianterfered seriously with these ob-
Jectives which cannot yet be sald to have been cbtained,

- 9« The possidility of a slightly different type of
weapon deaignated as the "levitated” model was known at the
close of the war. The potential improvement in performanse

of such s weapon, together with the possidbillity of employing
Unnumﬁaa more effliclently under these eircumstances indicated
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this to be one of the problems upon which effort should be
sxpended and these efforts have been, in the main, successful,

10. Again, at the close of the war, it wag known that
a possidility existed of employlng elements of low atomio
weight in a "Super"” weapon which, if capable of development,
would be thousandas of tizes as effeative as the present
weapon. 5ince the program for sucdh a weapon as then con-
ceived would Lnvolve a laboratory fully as sxtensive as Los
Alamos at the peak of its sctivity, and would require as well
large developments 1n other portions of the Manhattan Dis-
trict, the interest of the laboratory was restricted to de-
termining the femalbility of the weapon and to research and
theoretical calculations bearing towards this end, These
investigations, in which we have had the advice and con-
sultation of previous experts in this fleld, bave led to
no decroease in ocur expectations that such a weapon could be
constructed wers the necessary effort to be expended there-
upon. Furthermore, thers has appeared a somewhat different
suggestion as the result of thess considerations whlch in=-

icates the definite possibility of a weapon many timea

superior to the present one but lying reasocaably within the
capabilities of this laboratory.

1l. The explosives research has concentrated upon
gaining a bestter understanding of the unusual techniques
involved in the weapon, Conspiocuous advances have been
made in the development of certain types of materials which
have an explosive-liks behavior in lenses and have certain
speclal advantages for the weapon, but which are by them~
sslves largely rte

12. The production aspect of active material chemistry
and metallurgy has required extensaive development as, at the
close of the war, & new plant for the production of sctive
material had not yet been put into actual operation, Pre-
lininary efforts to place this plant in operation indicated
the necessity of major design changes and the desiradility
ol extensive research on a radically modified process. He-
cently such a process has been developed and put into opera~
tion with extremely gratifying results and enormous inoreases
in the safety and efriciency of the operation.

13, The deolassification of documsnts concerned with
basioc soclentific data and techniques whioh could be relsased
by the projset under the provisions of the recommendations of
the Tolman Comsittee has resulted in the relesse of about
two hundred doouments and & corresponding reentry of Los
Alamos goraomol into the sclentific world. Approximately
an equal Iumber of documents are in process of release,

e B
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Arrangsaents for cooperation with universities of the region
with respect to the trailning of graduate studsats have beon
undertaken with satisfactory preliminary results and good
expectations for the lfuture.

14. The danhattan Znginsery Distriot has realized the
inadviasablility, both from the poliat of view of our restrioted
facilities, and from the standpoint of their possible loss,
of soncentrating production aotivities relating to atomic
weapons at this site, During the past year, the routine
produgstion of "standard” high explosive charges has been
taken over by 3alt Yells Plsnt of the HNaval Ordnance Test
3tation at Inyokern, California., Plans are in progress to
transfexr the routine production of current type auocleay
1nitiators to the lonsanto Chemical Company at Cayton, ohio, -
and personnel to take over thls work are currently being
tralned at Los Alamos., The production of electric detonators
1s still continued at this site in view of the research as-
peets of the prodlem which still remain and which require
pllot plant production faollities to solve. The produstion
of aotive mngorinl into the required shapes has been main-
tained here since there are at frosont no other faocilitles
in the country which can particlpate, e have alio continued,
for the time being, the production of normal uranium and
aluminum parts assccliated with the agtive material in the
weapon, The elestronic components and mechaniocal components
were largoly atoskplled shortly after the olose of the war
and have represented only an inapection and modification
burden upon the project personnel, with development beling
carried on by a subaontractor,

15, Ths sSandia Laboratory of this project, with inoreas-
ing military participation, has taken cognizanse of the astocke
pile storage problem, of the weapon asseably problem, the
apdification of stoockpile parts, and the test and acceptance
of components, other than nuolear or hizh sexplosive for the
atockpile. In addf{tion, this base has furnished the faoili- .
ties for the lluited amount of ordnance enginsering develop-
ment and teoste of rellabllity whiloh have been carried out by

the project.

16, 1In retrospect, it ls bellieved that the project has
functionod ressonably well in fields which involve basioc
physiocs, chealistry, astallurgy, and high explosives, 1t has
made progress in the deaign of muclear cowmponents for weapons.
1% has not made satisfaotory progress in the ordnance engin-
soring of weapons., Administratively some progress has been
made 1n omployment praotices for personnsl; the payausnt of
return travel uvxpenses has boen discontinued except for
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special cases; and property procedures have been modifled
to meet =ore nearly the requiroments of peacetime practice.
Insuffiolent rescarch has been carried out direstsd towards
eatablishing a basis for more satisfactory health safety
practices for the special hazards affecting this t ype of
work, although progress has been made in the routine adminiase~
tration of inown tests and precautions. The praetice of
raking oriticel assemblies has been discontinued until a
remsoto control technique is available eerly in 1947, There
has been inadequato lntegration of the community with re-
apect to the relationships botween the Technical Area and
the !Mlitary Poast. In spite of asontimed offorts by senior
tochnical and senior military personnel, there remains an
incoxpatabllity or antagoniaa apparently impossible to over-
come, rosulting in a continual ooncern the civilian tech-
niocal personnel that the "Army will take over®”, The roots
of thias difficulty lle far in the past, and the probleam
tsslf may not be unigue to Los Alamos,

SeGRET A8

17, Your Commission now faces the problem of determine-
ing the charaoter and future directives of Los Alamos. Un=
fortunately, the local project 1ls so small that the problems
of the community bear upon the character of work dons by the
Technlcal Area, and reciprocally, the exiatence of the Tech-
nical laboratory determines the existence of the community,
3hile these problems can bs disgussed ssparately, thelr
a%mugggnoous successlul solution ia required lor the auccess
of either,

18, The Los Alamos Laboratory does not presume to ine-
dicate to the Commliasion what the policy of that body should
be with reapect to ths national need for atomic weapon de-
volopment. Nor should the laboratory as such express its
views on the relationship of such a national program to the
international scene, The discussion which follows 1s based
upon the assumption that the United 3tates will require, for
an unknown time to come, a program in atomio weapon develop-
went and rosearch. :such a program ahould be directed not only
at rmaintaining an immediatse guperiority for the United sStates
in this rleld, but towards maintaining general sclentifloc
projreas sixd a conocern for basic and long=-range developments
#i:ichh wlll wake Jor strerngth in the future, 1t is also
agsguxzed that the govermuent of the United States muat know
what weapons wight bo arrayed against 1t for the proper
formmlution ol fta own nmatisnal and international pollocies.
The ensuing discussion ls based in addition upon an assurpe
tion, wiilch tne laboratory can only suggest, that tho Come
aisslon shares with the astablished asrmed forces of the Unlted
3tates a responsibllity for tho security and defense of the

Lo T HRD
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country; that the atowmle woapon plays a fundamental role 1ln
any security program set up at this tise; and that, thersfore,
the Commisalon and the Army aad Javy sro jolatly concerned
Lty bSuls problom,

19, .t has teen noted that, up to the prsasent tlze, the
1.8 »lamos Taboratory has been reaponsible for the atomic
weapon in ita entirety. <The atomlc bomb has teen omployed
b: the armed forces oxactly as received from [o0a jilamos and
asgsembled with only los ’lawos porsonnel. The:o has remained,
avar asince the close of tho war, concern as to the enzineering
rellability of the weapon as well ns a conviction that engin-
soring luaprove.ents were not only posslble but desiradble. The
skepticism of the armed forcaes with respect to the ballistic
detorminations of Los flamos personnel has alroudy been appare
ent, and {t say be antlcipated that this feeling w»ill grow
to include the fusing and [iring mechanisms and the compleoxity
of weapon assembly. It ls further noted that a demand is al-
ready apparent for weapons ol somewhat different enjlneering
propertios == a, . a weapon which will penetrate the surface
of water and detonate at a pre~determined depth, Other re-
queats fros the armed forces including the guided missile
investijators oay be expected to appear shortly,

20, It 13 tho belief of the sonlor technical personnel
at Los Alamos that this laboratory should not atteapt to
carry out these purely ordnanco engineering aspects of atomic
weapon development., Conversely, lt la strongly sug;osted
that these problems should be Landled using the Sandia Lab-
oratory, the existing ordnance facllities of the Army and
‘lavy, as well as additlional laboratorics that amay have to be

set up.

21, It is asuggested to your Commisalon that the Los
Alamos Laboratory uay be most effeotive 1if 1its concern ia
limited to the nuclear components of atomic weapona including,
naturally, the tschnique of superoritical assexbly of active
material, The laboratory would then be expected to carry out
research on both long-range and shorte-range omodifications in
the nuclear structure of atomioc weapons, but would not be ex-
pected to present to ordnance engineering lsboratories more
than a funoctional deasign for a weapon with the exseption of
thiose parts intimately concerned with the nuclear reaction.

28. 3uoch a division of responsibility will clearly ecall
for the most acotive liaison between this laboratory and such
other laboratories as are carrying out the englneering develop-
ment, *hile such llaison will present problems, they are not
belisved to be insurmountable. To maintain the present phil-
osophy and localized Los Alamos rosponsibility for complete
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weapon developument will not only result in a practical
strangulation of effort devoted to long=range rosearach,
vt will curtall the responsibllity of the armed forves
ln & problem in which they are presumably abls and anxious

to partlocipate.

23, It 1la turther suggested that Los Alamos retailn
the reaponsidbility for testing the nuclear reactions for
new atomic weapons, but that such testa as have a puraly
mlllitary significance be carried out by the armed forcea,
The diastinction which 1s lntended 1s that of separating a
test of the "Alamogordo" type from a tost of the "Crosaroads”
typo. In view of the limited facilitlea of thls laboratory,
however, the most activo asglstance ol t he armed forcea would
be required in subsequent "slamogordo’-type tusts, but the
directlive rosponalbility would cowme frou this laboratory.

24, There is attachied herewith a atatement of the lab-
oratory progsaa for 1947, Following the suggeation above,
this project would be relleved of essentlally all the pro=-
craa of the yeapon Englneering and hevelopment Diviaslion

faragraph "P"), In its place would be formed a much amaller
onglaneering sroup whooso responsibility to the weapon program
would be to represent thias laboratory in its relation with
the Sandia Laboratory or other agenoles oarrying out atomio
ordnance enjgineoring, and to prepare for such agencics the
proliminary suggestlons for the design of weapons having a
different ordnance charagter, Tho 3andia satollite of lLos
Alamos would become an i{ndependent entlity and would probably
have to be oonsiderably enlarged,

28. The problem of the "produotion" of atomic weapons
has been conglidered above, It la balleved that no lmmediate
ohange can be zade 1in the oxtent of the limited actual "pro-
duction" carried out by Los Alamos, However, if the phli-
osophy of malntalning Los 2laica as an atomlc weapon research
loboratory is ocarried out, Lt {s suggested that plans be made
to rewcove as uuch as possible of thls routine aoctivity from
thls site. This has tho additional advantage of disseminating
ths «nowledge of the necessary tochniques as well as deoreas-
ing the serinsusness Lo the nation of a major acoident or
catastrophe at Los Alaimoa,

26, A program of tralning regular military personnel
in tho assembly and component part teating of the current
atomic weapona has already bean instituted with personnel
based at 3andla, but recoiving the nuclear and high explosive
phasos of thelyr indocotrination at Los Alamos. The Los Alamos,
laboratory 13 no longer adequately staffed with porsonnel
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shoze priaary roasponalilbllity ls the asgombly of atoamle
woapous, although such assembly could probably Le dono ia
a gsrave natlonal auwergency.

27. he stookpliling and stocikplle storage o atomle
¥sapons 13 Loocoming a purely .allitary responsibility for
which the current nheadquarters are losated at the landia
AB0e

28, It is probably true that the above activities in
waapon research and development are by no means aufficlent
if thls country is to engage actively in an atomic armawent
raco wlth an; hope of ultlmate success, .t the roat such a
program can hope to achleve only a teuporary security; at
the leaaat (Lt preserves a f{racewori {rom which an expanstion
can occur if this becomes inevitable for the natlon,

28, Up to the pregent time, this laboratory has not
concerned itself with the application of nuclear snergy to
probloms of milltary propulaions Although the preliminary
phases of sucl dovelopment fall within the experimental and
theoretical backyround of Loa Alamos, Lt is dubious Iif an
adequats progran could be carried out at this time without
an expanslon of the faocilitles of bLoth the laboratory and
community. liowevor, the characoter of the experlmental re-
search required by auch & program, as well as 1ts intermediate
smature botwoen a rceactor and a nucleusr exploaion, suggosts
the posslibllity of ultimate partiolipation in this fleld by
the lLos ,rloamos laboratory.

30« 7he intlaate relationship betwoen the Los Alamos
communlity and Lts technlcal activities has been wmentioned
above. During the war and the postewar year, thls relatione-
ship has hacd a hybrid civillane-military charscter with the
comamunity considered as a rather unususl variety of Aray
rost, The oxact character of the community status has varied
#ith the dlspositions and directives of the varlious Commanding
Nfficers and the Director of the Laboratory. It cannot be
said that there has ever been unanimity or complete satls-~
faction on this subjeoct,

3l. 7or many roasons, it 1s desired to suggest most
earneatly to the Commlisslon that they give the strongest con-
sldoration to operating los Alamos -=- Iif 1t 1s to be operated
with approxiuately the above philosophy -=- as & one=contraotor
civilian operatlion under the jurisdiotlon of the Comnission and
one or aore of 1its Directors, ‘e state with rsluctance, but
witn convictlon, that we d5 not believe that a continued Army
operation of los Alamos as a rosearch laboratory and attached
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The following documents present various technical aspects of

Par. No.

the Crossroads Operation. Copies are located in the Los Alamos

Document Room, Los Alamos, New Mexico.

Number Title Date
LAMS-430 Crossroads Technical 9/1/46

Instrumentation Report:
Timing Signz1ls (Test A & B)

LAMS~L28  Crossroads Technical 9/1/L6
Instrumentation Report:
Alr-dropped condenser
gauges.

LAlSS-428A Supplement - Crossroads 9/1/4L6
Technical Instrumentation
Report: Air-dropped condenser

gauges.

1A=613 Nuclear efficiencies of 11/26/46
the Bikini shots as deter-
mined by the Radio-chemieal
Method,

LAMS~L31 Crossroads Technical 9/1/L6
Instrmumentation Repori:
Gamma Tining Radio Link
(Test B)

LAMS-378  Manual for Pit Assembly 3/22/16
of Nagasaki Type Bamb,

LAV3-381 Pit Catalog; Destimation  5/7/Lé
Kit.

AM=~2663 List of Reports Prepared n.d.
by Director of Ship Material
Organization. (Cperation
Crossroads),

AN=2664 List of Reports to the n.d.
Technical Director, Joint
Task Force One. (Operation
Crossroads)

AM~2363 Catalos of Atomic Boub n.d.
Photography for Able Day,
1 July 1946 and Buker Day

GGy Q.

Author

K. G. Weiss

J. C. ¥lieboldt

J. C., Wieboldt

Rubinson

=
.

. Cabot
. Jerrems

T.
A

|92 M w»]

Rk. E. Schreiber
R. E. 3chreiber

United States War ~
and Navy Depts,
Joint Task Force
One

United States Var
and Navy Depts,
Joinl Task Force
One

United States War
Dept. Army Alr
TForces

.45



Ref., No.

S IRD Par. No.

A~2360 Crossroads Signels 10/11/46 M. G, Holloway
(Transcription).
AM~24)3 - Overseas History B~ 8/15/L6 H., M. Lehr
Division Measurement ¥. G. Holloway
Section.
A-2483  Operations Crossroads, n.d. United States War
Official Report. Dept., Army Air
Forces
LA=~55C Crossroads Handbook 4/9/46 S. T. Cohen; J.
of Explosion Phenomena Hirschfelder; llac
H. Hll; J. L.
Yagee
LA=~577 Forrmation and Rise of 6/18/L6 S, T. Cohen
Smoke Clouds from
Explosions
LAYD-8 Crossroads Technical 3/7/L6
Planning for Baub Section
1AMS=432 Crossroads Technical 9/1/46  H. J. Hall
Instrunentation Report; :
Firing Signals (Test Bs
LAMD-52 History of Los Alamos L/30/L6 ¥k, G. Holloway
B~Division
LANS=429 Crossroads Technical 9/1/4L6 Norris Nereson

Instrumentation Report;
Gamma Ray Timing (Test B)

LA-620  Capture-to~fission Ratio 2/3/47  W. Rubinson
of Pu=239 for Bab
Neutron Spectrum,

Code of Classifications and Salarles prepared by the Personnel 2414
Group and approved in February 1946. A copy of these regula- -
tions is on file in the Central Mail and Records Section, Les

Alamos, New Mexico,

Letter from ¥ajor R. I. Newcomb, 22 Jamary 1946 to the War 2,16
Department Vage Administrator on the subject of Special Bonus

on Contract VW-7405-FEng-36 (Test Personnel Only). This basic
communication was approved by first indorsement from John R.

Ebersold on 25 January 1946. A copy of this correspondence is

on file with the Assistant Arca Vanager, for the Los Angeles

Office, los Alamos Froject Office, Los Alamos, New Kexico,

Letter of 28 Januery 1946 from Dr. N, E. Bradbury to automobile 2,22
menufacturers requesting allotment of cars for Los Alamos. Copy
located in Central Mail and Records Group, los Alamos, New lexico,




Ref. No,

5

13

15

16

17

Iten

Letter of 23 July 1945 from Lt. William A, Farina to

Lt. Col. S, L. Stewart on subject of Property Control at
Project Y. A copy is located in the AEC Mail and Record
Section, Los Alamos, New Mexico.

Property Control Manual issued by Property Section to
Division and Group Leaders, Copies are on file in the
Supply and Property Group, Los Alamos, New Mexico.

Inspection Report, 28 August 1945 from Lloyd E. Blanchard,
Consulting Engineer to General L. R, Groves. A copy of
this report is on file at AEC Mail and Record Section,

Los Alamos, New Mexico,

Letter from Dr. lirizht Langham to Gapt. James F., Nolan,
8 March 1946 on the subject of: . Violations of Health
Passes. 4 copy of this correspondence is on file in the
Hez1lth Group files, Q Building, Los Alamos, New Mexico.

A copy of the Master Policy FD-S02 contract, June 1945,
is on file in the Business Office, Los Alamos, New Mexico,

LA~516 Leasurement of Huclear-Bamb Efficiency by Observation

of the Ball of Fire at Early Stages, by Hans Bethe and

Karl Fuchs, written 20 February 1946. A copy is on file in

the Document Room, Los Alamos, New Mexico.

LA S~300 Progress Report of Theoretieal Physies Division
for September 1945, by Hans Bethe. A copy is filed in the
Document Roor, Los Alamos, New Mexico.

LAMS~L0O5 Progress Report for Theoretical Physics Division
for May and June 1946, by R. D, Richtmyer. A copy is on
file in the Document Roor, Los Alamos, New Mexico,

LA-623 Radiation Hydrodynamics Part V, by Rolf landshoff,
10 February 1947. A copy is filed in the Document Room,

Los Alamos, New Mexico,

LA¥3~273 by Hans Bethe, Progress Report of the Theoretical
Physics Division for July 1945. A copy 1s on file in the
Docunent Room, Los Alamos, New Mexico.

L4-59C Rate of Reaction in a lNuclezr Fission Bomb Stopped
by Depletion Alone, by E. Baroody, 24 July 1946. A copy
is on file in the Document Roon, Los Alamos, New Mexico.

LAMS-287 by Hans: Bethe, Frogress Report of the Theoretical
Fhysics Division, August 1945, 26 September 1945. A copy
is filed in the Document Room, lLosg Alamos, New lexico,

1A-344 Six lectures by kK, Fermi, written by D. Inglis.
Part 1 - Ideal Ignition Temperaturc, 27 July 1945
Part 2 - FElectron Temperature lag. Secondary
Rezetions, 7 Avgust 1945

Par, No,

z.y)

2.77

2,124

3. 14

3.1k

3.15
3.16
3.16
3.18

3.19
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Fart 3 - Addition of Tritium, 18 August 1945
Part 4 - Time Scale, Radiation Ceooling.
11 Septeiber 1945
Part. 5 - Thermal Conauction as Affected by a
Magnetic Field, 17 SeplLember 1945
Part 6 -~ Losz by Particle Ranges, 9 October 1945

Copies of these reports are located in the Document Room, los
Alamos, New Mexico,

Letter from Dr. R. k., Wilson, 31 Octowber 1945, to Dr. N. L.
Bradbury on the Subject of Camubining R and F Divisions.

A copy of this letter is on file in Central lail and Records
Group, Los Alamos, New Mexico,

The LO" Cyclotron was purchased from Harvard College by the
Los Alamos laborztory, on Contract W-7401-Enz-~31, for
$200,000, The Coclicroft-Walton accelerator was purchased
from the University of Illinois, on Contract W=7401-Ting-3<,
for $22,000. The "short tank" Van de Graaff was purchased
fron the University of Wisconsin, on Contract W-—7401-Ing-33,
for 380,000.

Letter from Major Gener.l L. R, Groves to Dr. N, E. Bradbury
12 Deccnmber 1944, confirming telephonic authority of Jamuury
1946 to construct Van de Graaff. A copy of this docurent is
located in the Ilaboratory Director's filles, Los Alamos, New
exico,

Letter from Dr. J. L. McXioben to Dr. N. F. Bradbury, 1l
October 1946, on the subject of the history of the 8 Mev
Van de Graaff Program. A copy is on file at Central Mail
and Records Group, Los Alamos, New Nexico,

LADC~72 Distribution of Neutrons in the Atmosphere by
H. M, Agnew, W, C. Bright, and Darol Framan, This was later
published in Fhysicil Review, 1 August 1947, Vol, 72, No. 3.

A complete historical record on the radiastion accident
31 August 1945 fatal to Harry K. Daghlicn, is on file in
the Central Mail and RecordsGroup, lLos Alancs, New Mexico,

The complete case history of the accident and death of
Louis Glotin, 21 May 1946, is on file in the Central Mail
and Records Office, los alzmos, Nlew lexico,

IANG-452 The Pajarito 3afety Kanual, by Raemer Schreiber
3 December 1946, A copy is located in the Documeat Room,
los Alamos, New Mexico.

LA S-367 Experiments on a lich Efficiency Fast Neutron
Counter, by Christopher Wright and Volney C. Wilson, dated
9 April 1946, 4 oopy is located in the Docunent Roon,

Tos Alamos, New lMexico,
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Consultants Program, 1.20ff, 2.97,
3.10

Contractor's representative (see
Business Office)

_Coordinating Council, 1,16, 1.32

Cornell University, 3.4, 3.10, 4.13
Cosmic Rays Group, 4.3, 4.62ff
Critical assembly, 2.81, 4.15ff,
5.4, 5.,16fF
Critical Assembly Group, 5,16ff
Crossroads Operation, 1.38ff, 2.7,
2,13, 2,16, 2,48, 2,71, 2.87, 2.89,
2.93, 20125’ 3-8, hoézg 5.h5ff,
5.58, 8.19, 8,22, 10.5 .

Crosssection experiments, 4.44

Curberland Sound, l.44, 2.48
Cyclotron, 5420, h 27Lf, L 59ff

D Div131on, (see Documentary Division)
D~D Source, (see Cockcroft-iWalton
 accelerator), k.3, L6, 4,20, 4 30ff
DP Site, 2.37, 2.69, k.12, 6.k, 6.28,
6.41
East area, 6.17, 6.41
West area, 6.4, 6.41
Danger (see Hazard)
Declassification Group, 2.5, 9.4, 9.15ff
Deep Water burst, 1.38
Design and Drafting Section, 2,65,

b4, 9.13

~ Detonation phenomena, 7 32ff

Detonation physics, 7.26

Detonator production, 7.27ff

Deuterium, 3,23ff, 3,32ff.

DeuteriumrTritium, 3.23£fF, 4.6, h 39

Dickie gramules, 2,78 .

Director, 1.15, 1.2&, 2. 1fr, 2,22,
2,27, 2.72, 9 o

Document Room, 9 h K

Documentary Division; 1, 28 2.5,
2.72, 9.18f°

D'Dragon (see Repetitive Dragon) 3.38
- Prop Tests, 1. 3&

East Area, DP site, 6. 17, 6.41

‘Editorial Group (see Report Editorial

4 GrOup), 2¢5

Efficiency of imp1051on, 3. l 3, lhff,
Electric Lethod, 5,33¢F -

Electronics Group, h.l9ff L.6L

-Engineering Ordnance Division (see

Ordnance Engineering. Division)
England (see British Mission)
Enlisted men (se¢ Special Engineer

Division)

Fxperimental (Old Gadset (i) Divisien),
1,28

Explosives Division, (see X-Division),
1.27ff’ 1032’ 1035’ 2030, 2.62, 7011‘1‘

Explosives production, 1,35, 7.18ff
production lines closed, 7.21ff

F Division (see Physics Division),
1.27, 3.1, 3.3,

Fast Reactor, 2, u2 2 69, 3.39, L.6ff,
5,17, 6428, 6.31

"Fat Man" assembly (see Nagasaki type
weapon), 1.38, 1.41, 3.14ff, 8.6ff,
8,10, 8,13f1f

Fatalities, (see Radiation fatalities)

File and Records Section, 2,17

Fort Wingate Depot, New Mexico, 1,33

Foundry-Pattern Shop, 2.29

Full scale explosive lenses, 1,35, 7.1t

Fusing and Firing Group, 8.19

Fusing systems, 8.15

. G Division, ' (see Gadget Division)

Gadgets (G} Division, 1.27, 5.1, 5.16
Gallium, purification of, 6.46
General Service and Warehouse Section,
2053 :
Globe Indemnity Company (see Welfare
Fund),20122
Graduate students of varying degrees
of experience, 1.5
Graphite Shop, 2.29
Group organization of Divisions,
A &S, 2.3
QAR, 6;12, 6.5
Docurentary, App. 8A
Explosives, 7.4
¥ Division, 5.1
Physics, k.2, L.4
Theoretical, 3.2, 3.5, 3.13
Z Division, 3,1, 8,23

HT (Heat Treat) Shop, 2,29

Handbuch der lLos Alamos (see Technical
Series), 9.7

Handbuch der Physik (see Technical
Series), 9.7

Hanford Project, 2.16, 6.42, 6.45
plutonium, 6,42, 6,45

Harvard University, 7.3, 9.16

* Hazard, plutonium, 2,77ff, L.24, 6.42

polonium, 6,18

Health Group, 2.5, 2.72ff, 6,50

Health Instrument Group (CMR Division),
6.4L8ff

Health Physies Section, 2,80
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ffeapon Physics Division, 5,1
Weapons Panel, (see Technical
-~ Advisory Boards), 1,32
Y ke Welfare Fund, 2.101, 2.116
o Wendover Field, Utah, 1.33
West Area, DF Site, 6.4, 6.41
Wisconsin (see University of Wisconsin)
Worlmen's Compensation Act (see Welfare
Fund; Public Liability), 2,116ff

X Division (see Explosives Division),
1.27¢f, 1.32, 1.35, 2,62

x~-ray inspection, HE castings, 7.6ff

x-ray photography, 5.47ff

X units, 8.1,

Z Division (see Ordnance ingineering

Division), 1.27ff, 1,32ff, 1.46,
4.63, 8.1ff, 9.13
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