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PREFACE 

The technical history for Project Y, !ran its inception until August 
, 

1945, has been .recorded in Book VIII ~ Volume ~ . It is the purpose of this work 
I 

to present the activities of the LOS Alamos Iaboratory from August -1945 until the 

end of December 1946, when the Manhattan District relinquished its control. No 

·attempt lw.B been made to interpret events, or to f-0recast the importance of 
le 

scientific developments during this period. This book is merely a chronica::l of 

the reorganization, philosophy and subsequent achievements which transpired. in 

this critical interim period following the cessation of hostilities . 

It will be noted that this supplement is treated -as an in<livid:ua.l book 

and that for the sake of consistency, it follovrs the mechanical arrangement _ 

used in the basic volume. This system deviates somewhat fran the established 

standard for the Manhattan District histo~ies , in its method of paragraphing, 

duplication, indexing and size. Approval for this deviation was granted for both 

the basj,o work and its supplement . 

The method of cross reference employed in this book requires sane 

explanation. Whenever an allusion is made to rrateri.;i.l within the supplemental .,.· 
.;.· .,· . 

/' 4,' !: . 
tlli11 ·(· 

volt.Ure, only the p:i.ragraph number is used as a parant.hetical reference, e. g/, 

(par. 1.23). However, to avoid confusion when referenc·e is rr.ade to another 

volurre of the !..o'3 Alamos History, a full description follows, e.g., (Book VIII, 

Vol . 1, ptr. 4.34). 

Historical material for this supplement ca.me froffi the Director, 

Dr. N. E. Bradbury 1 ·the Administrative "Associate Director1 Lt. Col. A. w. Betts, 

the seven Technical Division Leaders: Carson Mark, J . M. B. Kellogg, Marshall 

Holloway, Eric Jette, Max Roy, R. W. Henderson, a.rid Ralph Carlisle Smith .. 

Further assistance was renderect by J. F. Mullaney, Report Editor, and A. E. Dyhra, 

• 



Business Manager. The various division Progress Reports wer-e consulted, . I 
frequently to maintain the chronological order of events, and the central 

files were extensively used for documentary material • . 

15 October 1947 
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SUMMARY 

1. General and TeCh:hical Review. With the cloo e of hostilities and the 

absence of national legislation on atanic energy, the Los Alamos laboratory and 

Manhattan Engine.er District were suddenly faced with the problen1 of determining 

a policy for a laboratory previously concerned with the production of an atomic 

weapon as soon as possible to end r'iorld ;var II. Personnel problems existed which 

were not only difficult to surmount, but in many cases were insolvable because 

of the mental attitude of the nuclear scientists r elative to a weapon production 

organization.· At that time, the laboratory staff could be divided into five 

groups: 

a. Academic personnel on leave from univ~rsities and colleges. 

b. Young Ph.D.'s recently from graduate school. 

c. Graduate students with varying experience. 

d. Teclmicians, administrative, and clerical. 

e. Officers and enlisted personnel of the Arfl\Y and Navy. 

The attitudes of these irrlividuals wereas varied as their backgrounds. Same 

wished to remain at Los Alamos, but were coumitted to other positions. others 

were indifferent to the 1a.bora tory 1s future after victory was won. And as the 

technical and administrative future of the project was unclear, others preferred 

no.t to gamble on the outcome. 

Opinions, as to the future policy for Los Alamos, varied as nruch as the 

types of persons. <:ne school of thought suggested the laboratory should becane 

a monument; another group felt that it should conduct only peaceful research and 
~ 

abandon the atanic weapon; still a third grour held that the design and 

production of atomic weapons mu.st be continued. 

Durlng this transition period, Dr. J. R. Oppenheimer relinquished direction 

of the laboratory and in October 1945 Dr. N. E. Bradbury asswned this position. 

Sl 

-· 



i . 
Dr. Bradbury's philos~phy for this interim period/ was one based on tbe 

assumption that Los Alamos would continue as an operating laboratory at its 

original site, and that both resea rch and developnent on the weapon or matters 
. rvi these vespec ~~, 

related thereto would be considered on 
geneRiUIJ and institvteJ 

both a short and long range~A t~is policy 

wasAapprovedAby General L. R. Groves. 

Plans were then established to build a strong permanent staff, and in so 

doine, the previous policy of paying the way home of laboratory personnel upon 

termination was discontinued, thereby creating the expected result of forcing 

the personne~ to a decision of staying or leaving. Those who stayed were by 

that act; conrnitted to working for the success of the project . 

In lieu of an immediate policy, various programs were introduced as a 

stimulus. 

The Los Alamos University was begun in September 1945, to give a program 

of lectures for junior laboratory personnel~ Approximately 7CXJ took advantage 

of this schedule and about 130 earned college credit for their work. 

Although members of the senior personnel left Los Alamos the year after 

V-J Day, the laboratory called upon a number of these to serve in a consultant/ 

status aiding the permanent staff in their problems. 

Various conferences wer e held during 1946, some highly classified. The 

University Affiliation conference held in July 1946, brought university 

representatives to Los Alamos to consider the possibilities offered at the 

laboratory for t r aining graduate students. The climax of this conference 

program was reached in August 1946, when 57 ccnsultants met with staff members 

of aD. the Manhattan Engineer District laboratories and discussed the technical 

program. 

The Health and Safety program went forward with increasing empha sis, bu t 

'rddtcrl'ion 
in spite of this, two seriousf\accidents occurred in August 1945 and May 1946, 

I 

resulting in the death of Harry K. Daghlian and Louis Slotin. 

S2 
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The water shortagc '\kh~cb developed during the winter of 1945-1946 deservf::s 
.,_,?; 

special me ntion because it c l.im:lxcd tbe r e::sentrr.ent of many a gainst the tempora ry 

nature and operation of the corm.unity and undoubtedl,y inspired or at least 

accelerated tlie exodus of many personnel . 

The technical organization was reorganized into seven divisions , each of 

which was under th e leadershii: of an individual with extensive previous 

e)::perience at Los A]B.mos . Besides ttese tecf:nical divis ions, tr.ere were certain 

tecr:nica l staff groups and an administrative division. In November 1946, the 

Technical Board and VVeapons Pan el Board were formed to aid the director. 

Weapon engineer1ng continued to im:rrove the overall design of the bomb. 

• 1n9 
DuriD£ the war, engineering had been conducted at Los Alamos ancj. fieJd tes~ 

at 1iendover Field , Utah. In the fall of 1945, this latter a ctivity wa s trans-

ferred to Oxnard Field., now known as Sandia Bas e , near Albuquerque, New r..lexic o. 

Full scale hieh G<plosive production was transferred from Los .Hames to 

Inyokern. 

Further/ developments included a technique of pad2Ging knovm as the "plui~ 11 

type of assembly, and ::i. new design of a 11 composite" implosion weapon usir.g b oth 

plutoniwn and uranium-235. 

In connection with the· ,foapon 

~· ' ·/. 
----c ~. 

program, t!:e laboratory undertook the 

t E:cbnical direction of tl'.e Crossroa ds Operation. The Joint Task Force was to 

conduct three types of tests using the same type of weapon employed at fl;a ga s aki. 

Dr . Ralph A. Sawyer was selected Technical Director v:ith Dr. 1.r.ars ha. ll HoLlovr2.y 

and ~.u- . Roger Warner as as s istants . The responsibilities of the laboratory 

inc luded recommendations for the overall character of U :e test; to prepa r e a n 

ac count of expected pl:enomenon; to estimate t l. e e 1uiva len t hi ~h e.xr los .i ve y i e l d ; 

t c prepa re the firing circuits for the underwa ter test as well as timin,r; s.•rtlt.era; 

t o p repare the wea J:·Ons. Two ships were a s signed Los Alamos pe r s onne l for tl.eir 

oper J. t i ons, ari d a re~l.a r C-54 run was established between -->o. nta Fe and 

.'/a~· ll ingt..on f or c lo..c; c· l i .::d. sor. . 



~~f!OREST . Mi> 
Crossrce.ds Operation cost t he laboratory appraxini.itely one million dollars, 

as we ll ns the time of about one-eighth of the staff but it gave the laboratory 

gains, in psychological and technico.l values that were inest:il!iable. 

2. Administrative Organiza tion. For sof'1e time a strf·ngthenin£ of the 

adrr.inistrative organization had been indicated. To this end Dr. Oppenheimer 

api:..ointed Col. L. E. Seeman as Associate Director in _cb.arge of a new 

,',drninistr t;ion and Services division. This newly form ed division brought 

to;;ether these various groups : Administration, Personnel, Shop, l'rocui·ement , 

Teclinlcal Area Haintenance , ahd Safety. But i t in no way affected the t echnical 

staff groups that continued to be directly resFonsible to the dir(~ctor . These 

were : Editorial, History , Pat ent , Health, Library, and Declas ::; ific ~,tion . The 

f orma ti on of the Docun:entary Division, in August 1946, combined all these tech

nic ,, l staff groups except the Health Group . 

The Business Office w·d.s , of course, unaff ec ted and cootinucd its administra-

tive fur1ctions for the University of California . 

The British l.'.i.ssion gradually dwindled after Trinity, leaving or:ly one man 

at the end of 1946. Three of its members p:i.rticipe.ted in Operation Croasroads. 

Three majo1· problems fac ed th P Pers onnel Group: l:1aintennnce of an adequate 

staff; rP-plac eme nt of approxir·1tely 1600 enlisted men as they wer e discha rged; 

staffing B-Division for the Crossro.J.ds Operat ion . 

A new set of classifications and salaries was drafted, and approved in 

February 1946, providing a 'greater inducer .ent for those who bad received hi, ~r:er 

salar1 es elsewhere . This new schedul<:> of salaries aided in t he vigorous 

recruiting drives to fill the vac;,,.ncies l«"ft b,Y tl.e mer. in the Special Sn.sinecr 

DetachLent and to build UF the complement of 3-Division. Th{· Bikini test 

program wa.s not popular wi th scientists gencr<1 lly and i t. Wd.S Df..C (; SC<lr:; to offer 

a preffiiur.1 wage in antic:i.µation of overseas duty. 

The Personnel Office had ced.o.iri personnel serv)ces includ"r.r, housing, r.1:;:i.rJ. 

service~, laundry faci.lit.:.es whjcL ultim:·.tdy were given to the Zi<1 Conpa riy, r~nd 



• 

a section of the group; supervised th e newspa1--er, autonobile allocation, the 

radio st:. ti on and the stationery stockroor:c. ThcsE: fur.ct ions, too, were trans-

ferred to the Army and the Zia Cor!1pany. 

The progrun facing the Shop Group chani:;ed fror.i stress on production to 

eDphasis on exrerimental work. Additioral space was av.'.lilable about t.his ".".lme. 

/, rediBtribution of ac t.ivities and personnel occurred, so that every individu:_ll 

miJht be employed to better adv:int::igc in meeting schedules. 

rrobleros facing the group varied. ,\ reduction of hours curta iled the t:tke 

home p:iy of individuals. Housing remained a crit ical situation. Tho $10._; . 00 

1 onthly incentive pay was discontinued a bout the same time the terminc1.tion o.f 

r eturn travel reir.Jburse!nent W-d3 announced. Many enlisted men were disch::irg•-'J, 

further reducing personnel, an d production fell behind schedule. A s.:rs Le::. ins 

arranged whereby plas tic and met'3.l machine orders were produced in ·.vest Coo; ', 

3hops. This relieved the Los Alamos machine shops of an overwhelmin.:; s ci _.- _h:1e, ... 

:.nd a llowed them to work on more difficult tech.nic.:il problems and speci.::.l 

fabrications . One such job W'dS constructed on the fast reactor. 

Although operations in the Procurement Office were s .ilnplified gr e..:itl~, ·' t 

the encl of 1945, reques ts for materials Vl~r .::: as diversified as ever. One 

contributin5 factor, in this case , wJ.s the purchasing for t he Bikini tes:.. s . 

,\pprox:Llnn.tel~r 300 tons of e1uipme nt \'fd s s ecured for this operation. 

The Property Section '"-tS coml;)ined ·Ni th I'rocurernent in April 1%6. A 

tight property systan was inaugurdted tl.e 1..1.tt c:r part of 1946. 

The Technical Area l.'.ai.."ltenance ~roup provi,ied maintenance and construc tior 

services necessary for the physical operd. .ion of the labor-a.tory in colhbc-rat.ioe 

'N i th the Army V.aintenance GrOU}>S until Febnn.:ry 1946. At that pol.:it tr. - n 1"".t:~r 

cr:;.ft, shops were discontinu·-~d ;irtti tJ-.e Tecl1 Are: craft shops bcc.JJJ:u r• :·: 0:i·1: .~l f:! 

for the entire technical area. 

The safety pro,~ru.m was ori g irolJ._• divided into Post and Techn i.c,. l nr• ·-· 

,:roups . Powever, tlJ,~y wcrL ccn t.r ;ilj~cd ir. tTanuLry 191+6 under t'.-ie To :;L - ~,:·,·-t:-r 



' . Engineer, and the position of laboratory Safety Engineer ceased to exist. The 

slight tendency on certain technical division safety organizations to lose 

interest and gradually disintegrate finally led to the appointment of a 

labora tory 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 PhotograJ*lic Group set up an expansive program during this period to 

increase their service facilities for the technical divisions. New equipment 

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

of photography and duplicating systems employed. 

The Health Group, which was independent of the Administrative Division, was 

priirarily involved in termination procedures and establishing a peacetime health 

program at this time. Particularly was this group cone erned with the two 

radiation accidents in September 1945 and May 19/.j.6. The symptomatic reactions of 

each individual involved were follov1ed closely and case histories prepared. 

Activities vlith radio:lJ:i.nthanum were watched, u.s were the .activities with plutonium 

and polonium. Two other responsibilities outside the routine categories included 

the Health Group's participation in Crossroads Operation. Training cours es on 

basic physics and radiation problems were given by members of the Health Group 

to Army, Navy and Public Health doctors on Colonel Stafford Warren' s staff. 

The other extraneous phas e of health research concerned additional 

infor.cia tion for decay curves on radiation from the Trinity test. 

The Business Office was the direct representative of the Contractor and, as 

such, was interested in all phases of th e h'lbora tory operations . Its f unc tions 

included : the laboratory payroli, attendence reports, travel disburJ!.nents 1 I\ 

payments for purchases, consultant fees. In addition it held the purse strings 

for the nursery school, the newspaper, the radio station, the hos pital and school 

anployees , and the t echnical library. It also handled all coopensable accidents 

S6 
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which occurred during this period, includine tbe fatal accident's of Harry K. 

Daghlian, Louis Slotin and ,Joshua I • . :>chwartz. Further services r endered by 

thfo office included a check cas hing facility and the establishment of life 
' 

insurance and group hospitalization insurance to provide benefits for persons 

employed at the Project. 

\ 

3. Theoretica l Physics Division. This division continued its wartime 

program on a modified and reduced scale Vlith the added interest of intensified 

research on thermonuclear syster.$. It devoted nruch t:iJne to the hydrodynami cal 

problem.s in the interpre tation of the blast measurements at Trinity, Hiroshima 

and Nagasaki; and effort was spent on the r a diation hydrodynamics of the 

implosion fis s ion bomb. 

Further research on these programs resulted in th~oretical develoµnents 

on a 11 composite 11 core for the weapon, on the "alarm clock" - thennonuclear 

system, and on the fast reactor, wh ich was constructed by t he Physics Division 

and in operation by November 1946. 

4. Physics Division. The former Research Division and F-Di vision were 

affi.'.llgamated into a Physics Division in November 1945 with a ca-abi nation of the 

work performed by the old divisions, plus __ ~he _inclus ion of the study of fast 

chain reactions. Of necessity there was much reorganization and r earrangement 
----- -· -

of groups and their responsibilities. 

During the period under discussion, the fast reactor became a reality. 
r---

Th e cyclotron, t he Cockcroft-W'alton accelerator, a nd the 11s hort ·ta:riE11 ·-va.n-ae 

Graaff, borrowed during t he war were purc hased for Los Alamos, and experimenta-

tion continued with each of t l ese µi.rticle accelerators. Inasmuch as the 

laboratory was unable to purchase the "long tank" Van de Gr aaff, fr an the 

University of ·:risconsin, a program to construct such a machine was approved 

early in 1946. The n ew Van de Gr a.aff will incorporate certa in new desirable 

features never before a ttempted, mak i ng it larger and more fl.exi blc th.:i.n anjr 

in existence at the t :iJne of its conception. 



Other phases of resear<?h conducted by this group included ex.periments 

with the betatron and the chronotron, and studies in cosmic radiation. 

5. M-Division. This division, formed in the fall of 1945, under Darol 

Froman, was assigned a program of work, includ:lng both peacetime applications 

of nuclear energy and a continuation of weapon development. This schedule 

embraced: 

a. Ma intenance of the Weapon, insofar as the pit was concerned 

b. Critical Assa~blies 

c. Borab improvements 

d. Proposed mechanical methods of initiating thannonuclear reactions 

e. Optical and Engineering-Physics 

Main d~velopments during 1945-1946, were concerned with stockpiling, and 

simplifying procedures of deliverine and storing hot plugs. In connection with 

the field assembly program, the division established a training course for the 

Army Officers chosen for this operation. 

Two tragic accidents occurred to members of this division. In August 1945 

and September 1946 respectively, Harry Daghlian and Louis Slotin received fatal 

radiation while performing experiments with critical assemblies. These occurrences 

halted all such activities and brought about an elaborate system of remote control. 

A new safety program was put into effect wherever active material assemblies which 

inight reach critical were involved. 

6. Chemistry and Metallurgy Research Division. late in October 1945, the 

Chemistry Metallurgy Division became (l[R Division under Eric R. Jette, who 

assumed the posit ion of Division Lea.der when the co-division leaders, Joseph 

Kennedy and C. Smith left the Project. 

As with the case with the enttre laboratory, a reorganization of the 

personnel staff of the Division wa s required by the general departur · of key 

individuals during this interim period • 
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The Division program comprised metallurgical and physica l studies of 

plutonium and other tran~uranic elements; res earch and development work in 

polonium and plutonium chemistry; tritium research; research on the chemistry 

of the transuranics; radiochemistry studies, especially with radioJ.....qnthanum; 

and the effects of intense radiation. OlR Division continued its extensive 

manufacturing fu..r1c t ion of essential nuclear elements for weapon production, 

as well as a large service organization for production of nuclear materials 

for use by the other laboratory division. For ex.ample, it supplied the active 

material in appropriate shape and condition for preparation of the Los Alamos 

fast reactor. A very important watchdog function included a group for monitor-

ine and decontamination activities in the technical areas, responsibility for 

counters and meters for detecting radioactivity and laundering of cont<:nninated 

protective clothing. 

7. Explosives Division. The Ex.plosives Division moved toward a simplicity 

' of structure with the close of the war in order to concentrate on various 

explosive research problems of great importance to the laboratory program. This 

was possible because certain wartime programs were discontinued or transferred 

to other installations. .G. B. Kistiakowsky departed in October 1945, lea ving 

Max Roy as the Division Leader. The program of X Division was generally 

divided into six groups. These were: Explosives research; explosives production; 

study of slow explosives; detonators; study of detonation and shock phenomena ; 

and radiographic research. 

S. Ordnance EnGineering (z) Division. 

the laboratory just prior to the termination 

This division was established in ~ 
c:.~---L 

of hostilities. It remained in a '\, 

state of flux until late 1945, when a more formalized organizat ion was 

established. Hcmever, the division was split betwee n Sandia Base at Albuquerque 

and the Los Alamos Laboratory, with testing sites as far apart as Wendover Field, 

Utah,, and Salton Sea, Californ:L:L. This separation of effort, alone with severe f 
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housing problems, greatly hampered the operation of the Divisicin. The program 

of Z Division embraced five parts: testing of the cauronents of the vrnapons 

under actual conditions to which they would be submitted; desi,gn of new 

components and redesign of existing components of the ordnance phases of the 

weapon; development of improved repla cement iter.;s involved in the implosion 

weapon for use in the stock pile; stock piline of all component parts of the 

weapon other than the nuclear canponents; and assembly of the Yleapons. 

9. Documentary Div:l..sion. In order to relieve the Director of the super-

vision of a large staff of special technical groups, a new documentary division 

was established in the Fall of 1946 which canbined the groups having the 

responsibility for Library and Document Reem, the Technical Series and History, 

report editing, declassification, classified information dissemination, legal 

and pa.tent matters, and technical illustration an~ art w-ork. Ralph Carlisle 

Smith was appointed Chief to this Division with Herbert I. Miller as his 

alternate. The new organiz~tion greatly improved the services of these 

individual group3 at the same t:illle effecting a substantial reduction of 

personnel.. 

10. Conclusion. The Los Alamos laboratory operated throughout 1946/ on 

the inter:illl philosophy expressed by Dr. Bradbury in October 1945. Progress had 

been made in all the technical fields bearing on weapon developmE::nt. However, 
r 

tbe laboratory •tas still v<ithout a clear-cut policy for its future. The 

Manhattan Engineer District had completed its mission . The Atomic Energy 

Connnission would direct the course of the laboratory after 1 Janua ry 1947. 

Dr. Bradbury in anticipation of various questions which might arise in deciding 

tr:e long range policjT for Los Alamos , prepar ed a letter outlining the past 

hfator.:,r , prob lens of the laborator,y and sugeestions for a possible futur·€ 

laboratory proeram. This letter was presented to the Conunission on its first 

vi3it to Los Alar.ios in November 1946. 
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Chapter I 

GEJJJPJ,L AND TECHNICAL FIBVIEW 

Necessity for Post :1ar Policy 

GENERAL 

1.1 I ith the close of the war and in the absence of natfonal 

legislation on the subject of atanic enerr,y, the Los Al.a.mos labora tory and 

the l.fanhat tari Engineer District were f a ced with the problem cf det r mining 

an appropriate policy for a laboratory whose previous existence had been 

devoted to the problem of the atomic weapon. 

Vi::RSONNEL FROBLEM.S 

1.2 The laboratory had been staffed with almost ruthles s abandon 

with personnel taken fran Universities, from NDRC and OSRD laboratories, fro.1 

industry, with graduate students, technicians, and scientists of every det;ret:! 

of eminence. Not only did the backgr ound and cornmitments of every individual 

vary , but th E: ir opinions as to the character and futur e of the laboratory 

differ ed in almost every conceivable way. Inti1nH.toly mixed with the civil.inr: 

personnel of the laboratory were enlisted and officer personnel, many of whom 

with the cess ;:.i. t i on of hostilities had a profound change of attitude towa r ds 

th e technical work . In Septt> .. mber 1945, the laboratory staff could be roughly 

divided into the foD orring groups : 

1. Academic personnel on leave f:rom colleges and universities 

l.J Due to tLe rather sudden tennina tion of hostilities and i t s 
... 

occurrence rigbt at the start of the acadanic year, rnost of these ind i viduals 

were not free to return directly to their W1iversities and takE· up the normal 

cou r se of aca.demic work. Moreover , the extra-ordinary reputation ga i ned by 
i.e. 

scic.nc c in the course of t he war, and th e specific achieve.ner.ts of phys)-sts in 

particula.1· , led many universities to attempt t o build up their tec.hnicc..l staf fb 



which had been seriously depleted by the war. As a consequence, many 

individuals were a pproached with a variety of job offers fran not only other 

universities and colleges but from industrial organizations. The salary 

incrroses offered provided a not inconsiderable temptation to "shop around" 

and this naturally occurred to a considerable extent. 

2. Young Ph.D. 's very recentl,y fran graduate school 

1.4 Such individuals had experienced practically all of tteir 

scientific life in government laboratories from 1940 on. As a consequence they 

had become, in many cases unknowi.ngJ3", accustomed to the speed, intensity, and 

particularly the technical and administrative services provided in wartime 

laboratories. In many cases, these individuals were by no means certain as to 

the type of career they wished to follov1. Academic careers, industry, and 

government or atcmic 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 . 

J. Graduate students of varying degrees of experience 

1.5 Uost of these individuals had gone into wa~ work as civilians 

fairly early in the war, interrupting their graduate careers at one, two or 

three years beyond the bachelo:fs degree . These. indiv~duals were faced with 

another t.vpe of problem: They had freguentJ..y acquired families as well as 

corresponding financial responsibilities. They had usually becane rather 

specialized in specific fields and lacked the broader knowledge which their 

.maturity might have implied. During the course of the war, they had lost touch 

with acaden:.ic procedures and channels of thought, and foresaw that return to 

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

or not to resume their graduate studies and the recognition that their f ai lure 

to do so might in some way handicap them later on. 
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4. Technicians, adrninistrative and clerical personnel 

1.6 The more senior of these individuals were not :infrequently on 

leave from other places of employment. While possibly less tied by previous 

commitments than $cientific personnel, they nevertheless were concerned with 

the problem of deciding what to do with their personal careers. To sane 

extent their problem W-ciS complicated by the fact that the more jwiior of these 

people were not infrequently housed in the less satisfactory accOiLlllodations, 

and were therefore anxious to return to a more normal environment with the 

r'emoval of patriotic pressure. 

5. Officers and enlisted personnel of the Anny and Navy 

l."'7 Individuals in uniform v1ere to be found in all the general 

classifications above, as well as on leave from industrial organizations. 

The higher ranking officers were usually senior personnel who had taken 

leave fran universities or industry to accept com:nissions early in the war. 

Many enlisted pcrsonnel were products of the Special Training programs of the 

armed forces. Same of the enlisted personnel had been drafted and some had 

enlisted. All were tied in one degree or another to previou.s conmitments, or 

to return to school, and by the almost universal bond of a desire to get out 

of uniform, Life in barracks for enlisted personnel, many of whom had had 

extensive technical training, had proved a serious trial. To the large 

majority of the enlisted personnel who had performed so successfully and 

diligently during the war , the peace brought complete ap:tthy and indifference 

to the problems and activities of the laboratory. Their one desire vfas to be 

discharged and return home to a "norll'\3.111 life. 

MISCEU..ti1'.1EOUS PROBLE11S 

1.8 It is clear from the above that the individuals who comprised 

the laboratory staff at the close of the war made up a group of people who 

were far from ce rtain that they wished to re.ruain at Los Alamos, and in many 
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cases comD.itt ct by decision r de~ire to deparLure. Not onJy was th e tecl:r.ic::i.l 

futur of the labora tor.r ur.certai.n, but its admin5.str' 'Lion wc..s equally unclear. 

The ccmbination of an absentee contractor and Ar my adminiatra.tion of the 

conrrumity and auxili:J. ry services had a roused a state of anta,::or:!.sm and irritation, 

that, for many J.~ople, cou1d be solved only by leaving the hill.. These problems 

were combined with that of the genera l ly indifferent enlisted personnel on vrhom 

tJ,e laboratory had come to def,end. . not.he r difficulty was p restr.ted by the 

civilian personnel who remained on the payroll of tl.e laboratory, but who were 

also indifferent as to its future and awaj_ted only the best oppc.rtun:' t.v, from 

personal motives, to l eave.· \l'hcn all of these problems were added to tr1e basic 

conc ern as t o a proper philo~«phJ-' for tLe 1..J.boratory, it presented an e>..'trcrnely 

ccmi:licated personr.el picture. 

Frorocoed Philosophies ..... 
1. 9 Added to tte .r.nanjr types of individuals representing the labor<; t-or~r 

s t<.tf.f were alrr.ost as l!E.ny opinions as to· what the laboratory should do as c:. 

pE-<:..c et. .in~e activity. ..-:hile a ger.eral classification of these philooopl-.i•:s is 

difficult in view of the r..any .'._".rad::i.tions of opinion and partial acceptance of 

portions of severa l points of v: e·li, it is possible to present the major diffo· 1:i •• c1· . .> 

of opinion. 

1.10 One group, headed by one of th most senior I:1P.!::bers of the 

l..1borator•1 c0nt8nded that ll1e laooratorv should become it :ncnw:ient - tr. _; l i t 
' ) .. 

OT" 
should be bundon1~d aul its func tior:s , if nec essary, ar.9. th~go ,,.i.-- ;i_9}=_ i: ~ ... - 1\us .f11J. 

to peacetime a.ctivity, ta}~en up els ewJ-,erc. 

1.11 Another philo~;h;/ s~gested that the labor,1 tory should .~b.'Lr: dcm 

its projuC'tion act:iv3.ties in connect:icn v. ith atci:,ic weapons, and shot:.ltl conduct 

onl:: peacefu.1 rcsc,:.arcb, or basic rent.:arch v1hos e applier.· t ion migl't bi= in the 
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1.12 .:ilill another philosol-'hY held that tf'e basic purpo~;'; of the 

L:i.b orc:!t or~,r ,;a!} t. ar.1ic wea pon researcl: and dE·velopmf:nt, anJ t l.c:;.t for tbe pres ent 

at kas t ·' thf> dec i r;n and productior1 Of atomic W<:!3fi011:3 mit; ht or JnU..'31.. C rntinU(l. , 

1.13 !~aturally, all variations and cor.1bina tions of these philo~ph:'..es 

ex :i..; t ~d , :1r.'i. •:1e re !urtl1Cr caJplica.ted by the unresolved riuestion as to whethf:r 

0 1' r:•J t. <i lo . .- tt i on on a!1 i soL."\tc: rJ :nesa top in ~ ew Lexico, chos en for a var iety 

of w.1rti.nc· rc.'.lson:>, was ade-imte or s a tlsf 1ctory as a peacetiirle location for J. 

labor <l. tory of any char'Lcter/ 

'fr.in~; ~~ Lon Period 

1. 14 In the months im'r1t:dia tely f oll..-w:in[; th (,-' close of the ;va r, i t L· 

pr oi..x1bly f a ir to say that technical activity came pra ct_;_c:tlly to a standsU 11. 

The intense technical effort which culminated in th l: deliver;; of atomic v: e"t , ')!1.' 

at Hiro~~himo. and ? i:t. 6asn.ki when followed by the climax of victory not unna t l.r'.- : .. • 

result e:d in a coi:,rlete psycholot;ical deflation. 

l . 15 In October 191+5, Dr . J. R. Oppenheimer announced his inten• :c·.i: 

Lo ~· .::: li.nc_JJish Lis d i rection of the laboratory . Earl,y in October , Dr . rl. -.• 

3ra.Jbury , at tlif' re'lue s+- of Dr. Oppenbe~er and Hajor Gener,11 L. R. Grov•.::' , 

:i. s.sumed tbe pos l Lion of Dir1~ctor of the laboratory for an agreed six Jl'on th~> 

I}eriod or w1til such t:irne as nationa l legislation w-tis pr01Xlrad and pass E .. d, c;Li:;l 1• 1 

\ 

this occur s ooner. 

1. 1.-S L1 a tal~-; d e: l:i..v.er r~d on 1Octobr:r1945 to tl.e Coorjinat b· ~c·,, 1 :.:.. 

of th e b bor at or/ , ur. Brp.dbur y Jesc·:j bed his conception of a ph · 1osorr:;r C:::: ' 

Ll.bor.::i.tory du::"ir., _; the so- c,tlled 11 int-orim' ' period of its op<-: r =1 tion . Tr. i s : ..•. ,,,. 

i \'.'J.[; asswneJ to oc that bet\·rnen th1~ clos"! of the war and U :e effectiv~ c:st,:.,b ~::.. ~ 

mc:nt of n.).ti on-11 le;:;islri.tion on t 1<·~ subj ec t of ator~. ir en er ._::,-.' . ;', re•· u:~c r_ _' "I 

:jj3.~ussiori is 3.t t :i. ched herc;dth 'lS ,·~p; IJl cl ix 1. In orief , 'l.~ l (' . ope ra.tio:~.1 

,,. 
pliilos:)phy w.- is b:.is ed upon t,hf' .-,s :; u;?,[l ti0n tha t Los ;,l.::i..":'los rro .J. ~d re:il< L'l 2~ : :, 
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open.tine Lboratory; that it'3 location would remain a t tbe pn~sent site; 

th:.i.t its problems J.nd go'l ls would be those ]..iertinent. to r esearch and dev1~ lop-

ment of atomic weapons or matters re:k'l.teri thereto; that such weapon probl0..:..'1.S 

would be considered both · on a short and on a long ranGe basis; and that the 

' st.:i.ff of t.he laboratory would decrease to appraxim ... 'i.tely one-third of its war-

time level due to the scarcity of housing and the departure of military 

pe rsonnel previously housed in barracks who would have to be repla.ced by 

with families requiring houses. .· 
. plans fa, the furun,alvai~'f stcs~~ whic~ aqwt-d '"' P<l"t~i1ih 

1.17 The generalAefiat".te t.er of> , the philosophy of the lliboratory as 

civilirtns 

expressed 
· were ~ p\diYled. 

by Dr . 3radbury (Appendix 1), w:uJ af'l'tOVed" by General L. R.. Groves 

in a lettE:r dated 4 January 1946/ (Appendix 2). The paramount problem of the 

laboratory , then , was .to establish its intern.al technical and administrative 

structure, and to determine the composition of its technical staff. 

l.lE The state of indi~ChJion of many personnel of the L:i.boratory, 

during the spring of 1946, was having a serious effect on the morale of the 

mboratory. It became increasingly evident that the laboratory required for 

/ 

intelligent planning and for a vigorous f!I'Ofirarr./ a staff whose size anri character 

could be estimated definitely and a staff committed to and enthusiast ic about 

the future of the laboratory. After considerable debate, it w.:.;.s decided to 

abandon, except for certairi specia l cases , the previous policy or payfog the 

way home of l.:l.boratory personnel at any time the individual decided to terminate. 

This policy was announced in li.'.ly 1946, to go into effect on l September 1945. 

The effect was exactly as expected - individuals, undecided prior to that tim~ , 

ma.de a deci.sion to go or to atay . Those who stayed were, by that act, coo.mitteU. 

to working for the succ es s of Los Alamos. 

Peacetirr.0 i~ctivities Introduced 

1.1 9 The e.:, rly t<:'ndency Lo t.bin!c of the labor:.i.tory 1 s task ;;,:; fL11iS'Led 
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led in September 1945 to the establishment o.f the Loo Alamo..'3 University which 

was a facetious title for a program of technica l lectures given as serui.-

traditional academic courses to junior laboratory personnel. The intent behind. 

this proposal was to facilitate as far as possible the r eturn 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 laborat~y. The 

schedule of courses and the lectures is given in Appendix. J. Approximately 67S 
L, 

me n availed tt:ems e lves of tl is opportunity, and 134 were given college credit 

for t heir work. (; ppendix 4 shows complete statistics on enrollment and ea.med 

cr¢it in each course). 

PROGRAU FOH CONSULTANTS 

1 . 20 Although a number of the senior personnel leaving Los Alamos 

during the twelve month period f olloNing the war/ left there with strong 

convictions concerning the ir future as s ociation with classified work and with 

atoraic weapon res earch in particular; a larger number recognized the general 

need for thi.8 type of work to continue and felt to varying degrees sane wish or 

willingness to :i:articipate. The laboratory also recognized desirability of being 

ab l e to ca ll upon, where possible, previous members of the laboratory for 

c onsulta tion in connection with laboratory problems. Accordingly, an extens ive 

progr am of labora tory cons ultnnts was s e t up which was implerr.cnted by periodic 

visits of i:;ers onnel to the laboratory to work with its presept staff on problEins, . 
many of w!-1 i e h bad their roots in t he wartime existenc e of th e laboratory. 

Af'RIL CCI:F'ii:ffi:NCE 

1. 21 Va r ~01.:s conferences on highly classified matters were scheduled 

durin.; 1946 , one of tLe more impor t ant be i nG the conference on the "Super" held 

l 7 Apri l t o 2) Ap il ru1d l ed by Dr. filw, r rJ Teller . (par. J.19) . 
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UNIVE.HSITY AFFILIATION CONFERENCE 

i.·22 During the course of operation of the JB.boratory, it became 

apparent that not only could the techniques of the laboratory (where declas siffable) 

add to the advance of science in the ooontry, but that :the laboratory could 

profitably use some form of cordial relat~ons with universities. While it was 

recognized t hat the laboratory could not become a regiona l laboratory of the type 

being prcposed for Brookhaven and Argonne and suggested for Clinton, neverthe less , 

there ap}:>ea.red to be certain aspects of this procedure vthich could be applied with 

profit to IDs Alamos. Accor ding,+y 1 in JuJ..r 1946, rep~esenta.tives from universities 

west of the Yiss,issippi rive r were invited to a conference to sicplore the 

possibilities of cooperation between the universities of that r~gion and IDs 

Alamos. .The conference centered on the possibilities which LJ:>s Alamos offered 

for the training of graduat e students in phy~ics and chemistry and par t icularzy 

in the facilities Which the labora tory offered for thesis work leading toward the 

-
doctor's degree. While the laboratory could only offer respons i bility for the 

direction o~ the thesis work of graduate students in fields of interest to the 

laboratory, such thesis under appropriate conditions c ould be evaluated by the 

university gra nting the degree and conduc ting the examina tions. The report of this 

conference is exhibited as Appendix 5. 

AUGUST CONFERENCE 

l. 23 This consult•rnt and conference p~ogram had a type of cl:irM.x 

in the sum:ner of 1946 with a JB.rge conference he ld between 19 August 1946 and 

24 August 1946 which was attended both by the staff of the laboratory, members of 

t he staffs of other YED laborator ies , and by consultants to Los Alamos . The tota l . 

attendance from outside the JB.bora tory r eached 57 and the technical program as 

well as the informa l conferences on laboratory activitie3 cover ed six days . The 

formal program of the conference i s attached as Appendix 6. 
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Health and Safetr Prog~ 

1.24 Of primary concern to the s cientific per s onnel of the labora tory 

was the nature of the medica l care provided · for the staff of the labora tory 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 imminent, it became 

nec essary to emplov civilian doctors. At the same time , it became evidont that 

as a peacetime activity, the laboratory could not in any sense afford to take any 

chances with human life . It was the~fore necessary to pl.ac e an incrf;asing 

e!l'l~>hasis on the medical research and industrial health r esearch program of the 

labor atory, as well as its general saf ty practices. The Director of the 

laboratory issued a directive to the effect that any practice, known to be unsafe , 

was to be stopped.,, irrespective of its priority and importance to the labora tory 

program. l:n the spring of 1946 the possibility of establishing a l ink with a 
.', I 

well known medical school was explored in order to provide a board .fron: whom ad.vice 

on ll¥3dica l matters might be 'obtained. This culminated in an agreement with 

Washington University at St. IDuis" Missouri, where such a boa.rd was esta!;>lished • 

.... 
' 

IlADIATION FATALITIES 

1.25 In spite of the increased emphasis on safety, two serious 

... a c cidents occ~ed in the course of technical work . Both of these occurred during 

experiments involving critical assemblies; t he first occurred on 21 August 1945 

and resulted in the death of Harry K. Daghlian 0::1 15 September 1945, and the second 

on 21 May 1946 resulted in the death of Dr . Louis Slotin on 30 Uay 1946. The 

second accident emphasized. the fact that such accidents could occur with the moot 

senior personnel in charge, and led to the establishment of a system of remote 

control for the necessary experimentation in thiB field. (par. 5.16; 5.19). 

Water Shortage 
w: 

1.26 No other serious laboratory d.isast.ers occurr ed during this period . 
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although t he water shortage during the winter of 1945-46 for i ts everity and 

duration r equires special mention (Book VIII , Vol. l, p;'l r~ 5-4 dJ). This event 

was the climax in the bittel" res entment to the syste.r.: of Los Alamos Community 

opera tion, und doubtless hastened or inspired the exodus c f many pers onnel a lrc.:!dy 

unhappy with existence at Los Alamos. 

Technical Organization 

1.27 Prior to the close of the war, the labor t ory, in addition to 

certain technical and administra tive staf'f groups, was composed of technica l 

divisions as indicated in the table belor;: 

Date Left Pro~ ect 

Chemistry and lletallurgy (CM) - Joseph Kennedy 

Physics (R) 
Phys i cs (F) 
Theoretica l ('I') 
E>:plosives (X) 
Gadaets (G) 
Zngineering (Ordnance) (Z) 

Cyr:Ll S. Smith 
- Robert R. \ ils on 
- Enrico Feniii 
- Hans Bet h e 
- George Kis t iakowsky 
- Robert I3acher 
- J. R. Zacharias 

20 Dece.mbe?· 
2 Jamw.ry 
8 Feb1u:i.ry 

Jl Dec ember 
2 J anuary 

17 January 
1.5 Januar y 

1 November 

1945 :.. 
1946-
1946 
194) -
1946 ~ 
1946 
1946 
1945 ---

l.2S These individuals left the laboratory on t he da t es i ndicuted , 

but in mos t cases t he ,a dminis tration of tbe Technica l Divfaion ha d been trans fe:r:-td 

and r e orga niz ed as indicated bel~r : 

Chemistry and ~etallurgy (CMR) 
Physics (!')(Division canbined) 
Theoretical ( 'f) 
EXplosives (X) 
Ex.per:L'l.i.ental (old Gadg -t ) (U) 
Engineering (Ord.I nnce ) (Z) 
Documsntary ( D) (Aut:,'Ust 1946) 

- Eric J ette 
- .r otm lianley 
- GeorE;e Pfacz ck 
- Max Roy 
- Darol Freman 
- Roger ·sarner 
- Ralph Carlisle '::mit h 

1.29 In July 1946, J. ll. B. Kellogg ass u1-.ied direction of t he Physic& 

D: vis i on in order to leave Ua.nley fre e, a t his request, to engage in exper:L·wntal 

worl: , and in November 1946 , H. D. Richtrcyer took ove r tr.e 'bcoretica.l uivisiori. 

1 .30 In pre.ctically every Ci::l.Se the laboratory w1-1.s fortunat<: in 

obt<1- info.g t f:e se:rvi.c.;s a3 Divi .~don Lead€r of i ndividua l s ·•ho had hc.d cxten~live 

prior experit::nce in t t e labor atory .:md who, in m;J.ny ca~:ies , Lid been i 11 posii.5. 'n::; 

of' high r e_;ponsibilit.r .in t.b t:~ di vis· ons ~·lJlcL t.l1ey were. ncv: directir~ ,. 
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' • .. 
1.31,r As has been shmm (par. 1.28), the laboratory wus organized 

eventually ir1to s even technical divfoions, and certain technic .:~l staff gr-OU}-·::i 

and an Administrative Division. These divisions irl turn were divided int0 groups 

having particular but closely inter-rel..'lted responsibiliti8s. The det~l.led 

technical history of the laboratory is set forth in the · monthly progress r co ports 

of e..ach Division. The interaction of these reporLs with each other and the 

corresponding general technical advance of the laboratory over a broad field rrBy 

dnd ' . . 
be less clear, will be discussed in more detail in the f ollcw:inr; chapters. At A . . -

the same ti.me , the specific. identification of the~;e groups and the general n<.!.ture 

of tl1eir individual responsibilities \vill hE: desc ribed at greater l e r.gth. 

TECHNICAL ADV LlORY BOARDS 

1.32 In November 1946, there were ore;anized two technical committees 

to assist the Director in formuL3.ting the technical program of the laboratory . 

These were lmovm as th~ Technical Board and the Weapons Panel. The formEor was 

comprised of all Division Leader~, and the latter of the Divi sion leaders of 

Ordnance Engi11eering Z, Chemistry and Metallurgy CMR, J~plosives X and M 

Divisions . The functions of \,hese two groups rapidly bec;;.me indistinguisooble 

and their s epar ate meetings gradually merged into one. p-ie coordinating cour.eil, 

cc.rnprising group and division leadere and certain senior scientific p ersonnel, 

W'cJ.S continued &s the interim col.111cil. However, the collo'-!uiurn cmpos ed of a.ll 

st.-.1.ff Lr.er:cbers I was discontinutid. 

Contiriuance of the deapcn Engineerine; Progran 

1.33 {[bile the technica l progr <.1.1-n of the I.os Alamos L:tborator.r took 

sore€· time to evolv e , it wa s cleal' from the .:~nd 01' t r. e war tl'V'l.t t ere r•::m°'incd :.. 

considerable proE,:rau of pure ordn:t r.cc: eni:;i.n<-erin ~ c C ~ lie '.-i(:.1. f'On. Necessarily, 

t hfa ph~sE: of the developr~enL of tl.e bomb Y:;;d b -; u 1 nt..·s;lected or Ji ;,rrh.'d i rr. or k :· 

lo bring the wea y:on into tLe c ouflkt at. tlie earliest poss :iole uat e . Th-: need 

,.._ 
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rr~jor portion of the field 
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The selection -of this . site, while advantageous from a securit~, point ' o.f .\'ievr, · 
.", · . ,, \ .. 

gave rise to rractic <l ll,y insurmountable difficulties in peace time due to its 
• 

great distance and r e lativf' 
l 

:i.rltiC ceSSf-bility frorn Los Ala.mos. In th0 fall of 
1945, arr<1-.r1gcmcnts WE·re cmpleted to transfer this activity to .Oxnard Field, 

now kna:,n as Sa.ndia Base, nE.3. r Albuquerque, New Mexico. A modest number of · 
.· .... '( : ~- .~ 

buildings were alre<i.dy ava:D#ble toecther with facilities for tro~p~ ·>: -The . ~ .. ;,, 
. -~ . ·~~:;~.··£··~·,::--·~,_'}:~~·~ ":i~-

ncarby Kirtla.r.d Field was crnployed to base the B-29 squadron needed f,9_t: t9e ~~p;:~~ .~t}i 
_,~·:·· . : ~ ~-~ ... ;~+- ~:~£t~~~~t~.r·r;·~~!~~~ 

rrogram. A port.ion of the explosive materials stored at Wendover were' trar:°S,l',er:r~ 'i:;B.ii 

to the Fort Wingate Depot ne2.r Gallup, New Mexico. 
. : . ·;;:t·:'_ 't)JfJ/F;:<t.t&t' 

Tf1is will be discussed' at .:: .• ,~, 
. , ":;~ .. ~ . . ... "')' ;.. . ./f~-· 

·~ ·~.;;;,·~· [,?~.-' 
greater length in conr.ection wit!! Z-Division (Chc.pter VIJI). 

1.34 
::·, ·- ~;,;:r .. , . 

During this s a.me tifi,e, the Salton Sea Navy base which ·hod b et'.n 

of sor.:e use during the sprin{; and · sum'Tler cf 1945 was utilized as the r:i.:-i~o:r t es.l 

locction of the Ordnance En3inE:ering (_Z) Division, and the rr.c..jor,- portic'n of :l1,:.., 

drop test prograr:i'. conduct€·d there. · _ 

1.35 As will be S€·en later, in discussion of Explosives (X) ;-':ivL::°c •' :1 

!'~. ,.. • 

. ~'-~· 
·~'1--". 
-.~, 

'· 

(ch. , VII ) , focilitie .s for full scale. hj ;~h explosive productior, v1..::re . close:~ d d cT:!" 
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1 • .37 The basic design of a -"composite" implosion weapon using both 

plutonium and uranium 235 was developed for use under implosion conditions similar 

to those previous.Ii employed for pure plutonium. (par~ .3~ 17) 

Crossroads Qperation 

1.38 · In December 1945, the laboratory was informed that a test of 

atomic weapons against .naval vessels was propooed, and the laboratory was 

requested to undertake the technical direction of this test as well as to supply · 

the atomic weapons to be used therein. Prel.iminliry meetings were held in 
. . ... . 

Decernb'er 1945 anO. January 1946, d'1?'lng the couree of :which it .was decided to: 

1. Set up a Joint Task Force Operation with the Army, Navy, and 

Manhattan Engirleer District. · 

2. To employ the same type of atomic weapon ~a used at Nagasaki. 

3. To recanmend three types of test to be conducted in the order given 

below: 

Able: Air burst over an array of representative ships. 

Baker: Shallow water burst under an aITay of representative ships. 

Charlie: Deep water burst under an array of representative ships. 

1..39 .The atoll of Bikini in the Marshall Islands was selected by 

the Navy as a satisfactory location for tests "Able" and "Baker" with possibility 

that test "Cha.riie" ndght be condu~ted on the deep water eid~ of the atoll~ 

1.40 The laboratory selected Dr. Ralph A. Sawyer as 'Technical 

Director t:or this operation, with Dr • .14arshall Holloway (B-Division) and Mr. 

~ 

Roger Warner (Z-Divis ion) under him as heads of the Los Alamos experimental 

groUJ:6 and weapon preps.ration groups respectively. 



' 
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1.41 The question of what weapon to employ in these tests was the 

subject of much discussion. The recommendation of the laboratory was to employ 

-
the Nagasaki type weapon, in spite of the fact that a different type of weapon 

existed and was urgently in need of test. The basis for the laboratory's 

recWl!llenda ti on came from the f ollmring arguments: 

l. The purpose of the t est was purely and frankly military. It was not 

even certain that an accurate measurement of nuc+ear ef!ic+ency and equivalent 

high explosive yield would or could be obtained. Therefore it tras important 

fran. the point of militar.r str ategy and tactics to employ a wea pon which had 

previously been used in combat over a city in order that the us e 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 l.B.poratory and the Joint Task Force would have been seriously 

criticised for not using a "proven" weapon. 

J. In view of the nature of the tests in which the effect of an atomic 

weapon was primaril,y to be studied rather than the weapon · itself, the laboratory 

was unwilling to employ a. new weapon under these circums:.ances when the actual 

character of the weapon's behavior might .be difficult or imposs ible to ascertain. 
I 

1.42 The responsibilities whieh ·the laboratory agreed to accept for 

this operation, in addit.ion to supplying the ~echnioal direction were a.s follows: 

1. Prepare recomnendations' for the overall character of the test including 
'· 

disposition of ships, heiglt (or depth of burst) and natw·e of weapons to be 

employed. 

2. Prepare a "Handbook" of phenanenon" to:,be expected !ran the operation 

in order that other par-ticiP3-nta:i might have a technical ~ess as to what to 

EDq:>eot and thereby make more rea..onable teclmioal preparations. 

3. Be responsible for at least one defini te estinill.te of the equiv.:ilent 

high explosive yield ·or the weapon. It was decided to attempt th;is by r adio-
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chemical methods, by photogra Iflic methods (for the air burst) and by fast 

neutron measurements (for the air burst). The technique of est.llta ting yield 

from blast measurements Yfas assigned to the Navy Bureau of Ordnanc e . It will 

be noticed that the l.ll1derwater burst presented tne greatest problem of 

measurement from the point of view of possible failure of the radiochemical 

technique. This problem. vras .particularly serious in viert1 of the fact that a 

weapon had never before been detonated with water as the surrounding mooium. 

Vfhile no serious doub~ existed on this matter, it was nevertheless not completeJ.y 

·certain that an atomic w.eapon would transfer energy to a ·more dense medium in 

EDCact13' the same manuer 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 gamma rays emitted 

by the bomb. A proper Value of this ti.me would 1.pdicate "normal" performance , 

whereas too small or too great a va l':le would suggest a t•sub-nor:nal11 ·performanc e .. 

Fortunately the radiochemica l technique wa.s successful and the time measurer:1ent 

merely supported the radiochemical observ~tions. 

4. Prepare the firing circuits for the underwater test, as well as the 

tim.:ing system with radio links , both transmitting and receiving , to be associated 

with both tests. 

5. To prepare th~ weapons !or both tests, including the preparation of an 

approprfately engineered barge .from which to suspend the weapon for the sub-
. . 

surface test. Included .in thia responsibility was the supervision of the tr:dni ng 

of practi~e flights prior .to the actual drop. 

1.43 The origina.l target date set for the tests, namely 15 l!ay 1946, 

y;as such a5 to require that no equipment to be involved in the test could be 

developed or engineered to appropriate specifications. It was necess:iry to e :iploy 

equipment a lready on hand or which coulrl be easily modified to do the job r equ ired 

of it. This posed a particular problem. for th radio links fovolved in the 



tro.nsmission and reception of ra(i:i.o timing sigru:....ls at definite time interv~.ls 

prior to the detonation of the weapons. The haste with which these hnd to be 

procured and. modified from stock items, int.ended for another purpose, wa:s such 

:1s to introduce a marginal cha racter into t his piece of equipment fran wh :i_ch the. 

mos t tedious difficulties developed durinc~ tbe course of the ::iwnmer. Although 

the tests were subsequentl_)r delayed by Preoidenta.l announcement on 7.2 lf.arc h 1%6, 

this additional time , of course, did not suffice to permit any change in equipn:cnt 

then ordered and in process. Tbe delay of the test may actually have done more 

ha r m than good to c ertain phases of t he operation where the psychologica l "let-

d0tvn 11 wa s severe. However, it is probable that the additional time was mos t 

profitab~ for some of the engineeri..ne a.nd lo,5istio phases of the operation. 

1.41+ 1\vo ships, the Cumberland Sound a nd the Albermarle were ass ign~d 

to Los Alu.:nos personnel for their operations. The fo:nner was the headquart er~ of 

Dr. Bollmray and was appropriately modified as a lab or~tory ship; whereas t.he 

latter w.'.ls the headquarters of Hr . Warner and the bomb a ssembl:;r grou}-"{J ·'.lr .. :l w:\s 

suitably i·eworked for the assernbly operations . A \1eckJ¥ C-54 run WJ.s est.::i.bli:;! · .. · .. j 

between Santa Fe ;ind Vla.shington D. C. to permit the necessc..r y clo!J e 11.<.:.i.c;cm 

between the 13.borat?ry and other technica l perso.nnel in 'Nashington. 

1.45 The detail ed reports o~ the techn ica 1 operat ion may b e found L-1 

Al-'F . 10 No. 1. Other r eports exist .from tJ-. e ot her agencies part icit-~ctin,; hut t.'.11.:-

nature c:f :J. 11 of these is not· kno;-m to the laboratory. 

1. 46 The cost to the laboratory measur ed in dollars of ad<lition;1l 
I 

pr::>curer.1ent i s rou~:hly one miUion dollirs . It t ook t he ti.me of about 150 

li.iboratory pcrs onnel (approx: im:'.tely one-ei.:~hth of the laboratory st..s.ff) fo!' al11·~ .:,·1:.. 

nine months. /!hile t echnica l divisions loca. ted at I..o:> Alamon were advcrs,· l;r 

a ffect ed by t.Le Cr oss ro:.t ds operation, the ':?ffect on t.!".e Ordno.nc~ ~;:n.1;inc. ri ..... : (Z) 

;jivis ion split l>etvreen I.i0.3 Alamos and . .:.l '::.n1qucrqu e w;,.s er.or:i.ous ar::l r e:rn·1• ; •• '· i !;·i 
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of the necessary preoccupation of .their senior pcr:JOnnel with the Bikini effort. • .. 
1.47 Although Crossroads involved a. high cost to the ltl.boratory, th:.s 

operGtion was not without Us gains. It occurred at a time when the laboratory 

was seriously engaged in post-war reconstruction, and may have givc:i to the 

laboratory an objective or goal, which while not entirely welcanE1, was not with-

out its psychological advantag~. Furthermore the ability of the labor.:itory to 

produce satisfactory weapons after the depr.1.rture of much of its senior and 

experienced staff, was undoubted~ a demons tration wh:Lc.h had f avorable effects 

both within and without the laboratory. Similar to this effect was the ability 

of the laboratory to participate strongl_y in an operat:.on rather dcfiniteJ..y in · 

the public eye. 

1 . 48 The operation was not lacking in technical gain . as well. Aside 

from the fact that it proviqed laboratory staff with additional cxrerience in the 

practical conduct of atomic weapon 1(ests ~«hich could onzy be useful in the planning 

stages of necessary subsequent operations, it supplied certuin technical data th e 

ulti.mRte signific:1. nce of vrhkh should not be underesi..:i.ms.ted. The fact that the 

Bikini weapons had almost identica l efficiency with thoso of the sc:s.me type · 

detonated previous ly, was soraethini.; of a surprise and rr.a,7 not yet be ful~y under-

stood. The rise of the vapor colUL:l!l in the air shot sug eots further problerr~ to 

be l'rorked ori, besides demonstra ting the absence cf f a ll- out \·1h c· re dw:;t is ot 

present. The underwater shot proved the bas.:i.c assw: .rtion that/ an atomic 'lreapoi: 

behaves satisf<!ctorizy with a water surr our.cU.r1g , as weD as givir,g an exc c"llent 

large scale demonotra t..ion of the Vic ter column effects to be observed , and 5howir.~ 

new phenomena. 'fhe existence of a more ptnet?-v.ting rad2..d.Lion U::ir, c.:;;.n easil,:t t~ 

accounted for was observed subst<rnt ia ting cert.a in physiological obtrnrv;;. t lon.s i.11 

conr:ec tion witL the Nagasa.ki detonation . 

1.4)' The detailed tH:l tr.icc.1. rer-od. of Blkirii v;ill be fou: .d in Bock 

VIII, Vu]. J . 

~-

-- ---
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Chapter II 

ADmNISTRA TIVE ORGAtrIZATION 

Introduction 

2.1 As has been pointed out before (Book VIII, Vol. 2~ par. J • .20), 

the reviewing committee had spoken of the need for an Associate Director and 
the 

an Administrative Assistant to relieve the Director of some of "multitude of 

problems that were brought to him personally. This was accomplished in a 

measure by the appointment of 16vid Dow to the po.sition of Assistant to the 

Director, but a further strengthening of the entire Administrative Organization 

was indicated. 

Administrative Structure 

ASSOCIATE DIRECTOR APPOINTED 

2.2 In the fall of 1945, Dr. Oppenheimer decided to utilize Col • .. , 
I 

L. E. Seeman (General Groves• liaison officer at Project "Y") as his administrator 

and arranged for Col. Seeman 1 s permanent assignment to Los Alamos. en Jl CX:tober 

1945, Col. Seeman was appointed Associate Director to N. E. 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 

milita.ry divisions including Security, Post Canrr..iand, Area Ehgineer and the 

hospital, but also the Administrative and certain technica l functions of the 

laboratory. 

ADAITNISTRA TION AND S.IBVICES DIVISION FORMJ:ill 

2.J To bring about a closely knit Administration and Service 

Organ i zation, a new division wa s set up in December 1945 with Col. Seeman as 

Division Leader and Col. A. ':l. Betts, ~s his Deputy, co1:iprised of ·the following 

groups : 



A-1 Administrative Group David DC1N 

A-2 Personnel Group E .. J. Dem.Son 

A-3 Shop Group Gus Schultz 

A-4 Procuranent Group Harry S. Allen 

A-5 Tech Area Maintenance Lt. Robert C. Hill {USNR) 

A-6 Safety Group El.don E. Beck 

About April 1946, Mr. E. J. Dernson 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 i:nrt: "We have found that to have Colonel Sean.an acting 

as Associate Director as well as Area Engineer has been of the greatest 

assistance in smoothing and expediting the relationships between the Technical 

Areu, the Post f.Lilitary organization, Lt. Col. Stewart's office, and the 

District Engineer. I quite concur that this arranganent can serve as an 

additional protection to the University". 

TECHNICAL STAFF GROUPS 

2.5 The folloVling technical staff groups remained unaffected by 

this change and were directly .responsible to the Director: 

A-7 ,-: F.ditorial Group David R. Inglis 

A-S History Group David Hawkins 

A-9 Patent Group Major Ralph Carlisle Smith 

A-10 Health Group Dr. Louis Hempelmann 

A-14 Library Group Inez O•Brien 

A-15 Declassification Group Frederic de Hof .flnann 

The Technical staff Groups reporting directly to the Director were consider~bl.y 

r educed by the formation of D. Division under Major Ralph Carlisle Smith in 

August 1946. This new Division absorbed A-7 Editorial Group, A-$ History Group, 



A-9 Patent Group, A-14 Library and Document Room, A-15 Declassification Group, 

the Technical Series Group previousJ.y under Dr. Hans Bethe of the Theoretical 
(par. 9 .1) · 

Division, and the duties of the Assistant Director, Mr. Demson./ A-10 Health 

Group, under direction of Dr. Louis Hempelmann, remained as the only independent 

staff group. These will be discussed later. (par. 2. 72ff) 

BUSINESS OFF'ICE 

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

function for the University of California under the supervision of J. A. D. Muncy, 

£ Business Manager, until l June 1946 when A. E. Dyhre assumed that position. 

(par. 2.S8 throueh 2.129). 

BRITISH MISSION 

2.7 The British Mission personnel started departing fran the 

laboratory shortly after the Trinity test at Alamogordo Air Base on 16 July 1945, 

leaving only, Ernest Titterton as their representat.ive 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 the various groups. At this point, the organizational set up at 

the end of 1946 is Cctlsidered su!!icient: 

Associate Director for Administration 
& Services 

Assistant Associate Director for 
Administration and Services 

A-2 Personnel Group 

A-13 Central Mail & Records 

A-3 Shop Group 

Col. Austin W. Betts 

Henry Hoyt 

John v. Young 

George S. Challis 

Gus Schultz 
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A-4 Supply an:l Property Group Harry s. Allen 

A-5 Tech Area Maint enance Robert C. Hill 

A-6 Safety Conrad w. Thanas 

A-1 Photographic Group Loris Gardner 

PERSONNEL GROOF' 

2. 9 By way of reviewing the personnel situation, an a t t empt had 

been ma.de under C. D. Shane's direction, beginning in the s un:mer of 19~, to . 

organize the Personnel Office in such a way that it might ca rry out its 

responsibilities in the administration of a large laboratory. Specific functions 

were ass igned various members of the office, and the record keeping syst em was 

revised and completed. 

2.10 The demands of the growing laboratory for new employees 

continued to be the m:ijor concern of the Personnel Office, and the recruiting 

function absorbed most of the attention of the small staff • .Enlargement of the 

staff to carry on more adequately the other functions could not be considered 

becau s e of the housing shortage. Administra tive needs for personnel were 

properly subordina ted to the needs of the technical staff. 

2.ll The personnel policy for the laboratory, fina lly approved in 

February 1944, plus Shane's understanding with the Area Engineer and Contractin" 

Officer, Lt. Col. s. L. Stevra.rt, that local decisions on salary matt er s woul d be 

reviewed only in terrns of stabilization rules , broke the deadlock on s al:lry 

administration which had plagued the labor atory for more tr.an a yea1 • Fro.rr1 t he 

middle of 194.4 until the end of the war, r outine cases of reclassification and 

salary adjustment were processed with m:in:imuro delay and disagreement, but special 

cases not in strict conformance to the rules as interpreted by the Area Engineer 

continued to be tr rublesome . For example, propos ed increas es of s a laries a bove 

the 11 0SRD sea.le " vrer e usua lly disapproved even t hough goverrunent stabilization 

) r egulations wer e n ot v i oL:i ted. The OSRD sca l e was a rule of t humb based on 
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education and ex.perienc.~ which the laboratory regarded as appropria te for a 

nonn or ayerage, but which was considered a maximum by the Area Enginee r offic e . 

2.12 With the end of hostilities in August 1945, the tremendous 

pressure on the laboratory to produce results quick~ was ea.3ed, and it W-ciS 

possible to consider the organization of a permanent peace-time operation. 

2.13 Three major personnel problems faced the laboratory at that 

time. In order of importance, they were: 

1. Mainte'nanc e of an adequate 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 youne scientis t s comprising the 

Special Engineer Detachment who would shortly be discharged . 
~ 

J. staffing a special division for technical operations of the Bikini t ests 

scheduled for the sununer of 1946. 

2.11~ The problem of holding a scientific staff together lVas exagger a ed 

by uncertainties as to the program of the laboratory and by the rield system of 

salary control left over fran \var-time operation. Most scientists who considered 

remaining/ were willing to gd.mble on the program, since it was beyond the authority 

of those in charge to establish a long term plan at once. They could not be so 

syinpa thetic with the perpetuation of the salary stabilization program, sinc e t hey 

had ample evidence in the form of eager offers fran othtir insta llat ions th::i t war-

time controls were not inhibiting our caapetitors for their services. This eris is 

was met by an eme rgency operation which involved waiving the s tabilizat ion ru es 

in case after case o~ an individual basis. Meantime a more realistic set of 

classifica tions was hastily drafted and finally approved 1 February 1946 (Appen<.lix 10 

No. 2 ) • The new classific.:i tions and sa laries provided a neces3ary induc eL1cnt 

although in many cases scientis t s persua ded themselves to s t a:.r her e in the fac e 

of even hi gh r sa l.:.ry off er~ els ewhere . Intangibles such as antic i pation of 

interestin5 a nd produc t ive work , a belief in the necess ity of he 1vor\ in tbs 



national interes t, loyalty to the laboratory where their careers had started, 

the fascination of the surrounding coontry, ·all played an important role in 

keeping a competent group of scientists at Los Alamos. 

2.1.5 The loss of personnel which faced the laboratory because of 

anticlpa. ted discharges in the SED was met by two programs of r ecruitment . Those 

men who had proved them.selves competent while serving in uniform were offered 

civilian · jobs and a formal request. for military discharge, for the convenience 

of the goverrunent , if discharge was not imminent, on the condition that they would 

agree to stay for1at least six months. A considerable nu.~ber of these offers were 

accepted, and in many .'cases the offer fran the laboratory was useful in obtaining 

an accelerated discharge under War Department regul.a tions. . A vigorous prograr.l of 

outside recruiting was also organized, and schools throughout the country were 

vis i ted to interest premising students in employm~nt here . 

'' 2 . 16 The B:ikini test program was not popular .with scientists generally, 

since few of them were interested in the ordnance aspects , and many could not see 

that scientific knowledge vrnuld be advanced proportionately to the effort expended. 

~ It was found necessary, both to interest Los Ala.mos scientists and to facilitate 

outside recruitment for Bikirii, to offer a premium wage in anticipation of probable 

overseas duty to the scientists participating ( Appendix 10,, No. 3) . A cou.'1try- wide 

recruiting progr am was successful in locating quickly sufficient additional personnel 

f.or this laboratory• s part ifl the Bikini operations, but certain problems 

inevitably arose. For example , a minor crisis occurredin the already acute housing 

situation, ~; since the services of t he nevv employees were requir ed i.rnnediately. The 

emergency transfer of prefabricated units by truck from Hanford wa s one att empt to 

ease the shortage , but it was also necessary to resort to other expedients, such 

as converting barracks into makeshift apartments. 

2.17 In the Fall of 1945, C. D. Sr.iane and R. E. Clausen returned to . 

their University posts, and the Personnel Office was reorganized under E. J. Demson . 
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The staff was expinded and sections wer e set up with more specific responsibilities, 

such as job evaluation, employment and wage administration, and the Files and 

Records Section was enlarged to make cer~ain personnel information more readily 

available. 

2. l.S ~'ith the end of wartime salary and wage stabilization, there 

began a na tion-wide upward trend of salaries and ''fages. The laboratory experienced 

difficulty in keeping up wi~h such movements because any increase allowed was 

subject t .o such prolonged scrutiny that by the time the increase became effective 

it had also become insufficient. 

2.19 It had been apparent for some time that a new system of salary 

adjustment was required for long-term operation of the labo,ratory. As the first 

step in developing a new system, a job evaluation program was proposed shortly 

after the end of the war. In the expansion of the persamel group, Dem.son 

requested the emplo~ent of John v. Young as a general assistant, and when Dem.son 

was appointed Assistant Director early in April 1946, Young was named Personnel · 

Director. Until the end of 1946, the efforts and attention of the personnel staff 

~as devoted to handling the personnel ,transition from war to peace-time operation, 

hence permanent policies and operating procedures received little attention, 

although their importance was recognized. 

2.20 As has been previously shown, (Book VIII, Vol. 2, Chapter J) the 

University had maintained on the payroll certain personnel employed in the school, 

t he nurs ery school, the hospital, and the hous:ing office, · only because these 
. ~ 

functions were necessary, and there was no other available agency to employ the 

' 
necessary personnel.,. However, the University maintained no supervising control 

over these agencies. 

2.21 The Housing Office with its attendant services ofc ;maid service, 

express service , housing maintena nce (in cooperation with Post Operations ), a 
. 

project public laundry f ac ility, as well as allocation of ail project housing, was 



staffed by the laboratory without exercising supervisory authority until 

February 1946, when the Army took over this function. Later Zia Company accepted 

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 aJlocation plan for providing 

new cars at Los Alamos . In a letter of 2g January 1946 (Appendix 10, No. 4) 1 

Dr. Bradbury proposed that cars be allocated to this community for priority 

distribution to residents. Four autanobile manufactur{s (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 established under 

the supervision of the Personnel ~ervices Section, and the first issue was printed 

15 March 1946. Since that dat e , this weekly publication has carried news of 

interest and information for residents of the Hill. (par. 2.107). 

PERSONAL SERVICES GROUP 

2.~ A new Administrative and Service Group (A-13, Personnel Services) 

was formed in May 1946, to administer certain laboratory and community functions 

formerJ.s' 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. litter the 

Stationery Stockroom was returned to the Procurament Group, A-4. 

2 .25 The r adio station, KRS, was originally a true community 

operation with volunteer service, but with the advent of the Personnel Services 

organization/ financial.assistance fo~ the station was obtained under the operating 

c ontract, and it was put on a regular, full-time operating schedule with hired 

s taff members. The contra ctor did not exercise supervisory authority how ever . 
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2.26 On 1 November 1946, the jurisdiction oif the newspaper, radio 

station and car allocations plan was transferred to the Arr;zy, with personnel 

employed by the Zia Canpan.r,and the organization kno'vn as Personnel Services 

ceased to exist. 

2 . 2? Instead Group A-13 became the Central Mail 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 incoming laboratory mail was distributed to offices, 

mail records procedures were established, and the files of the Director and 

Associate Director offices were consolidated with the material being recataloged. 

SHOPS 

2.28 Following Japan's surrender, the Ma.chine Shops Group went 

through the inevitable transition which was experienced by the rest of t he 

labor~tory. There wa s a profound change in their work program. stress on 

production decreased and was replaced by a strong anphasis on experimental work. 

Personnel w~s reduced approximately 33~ in accordance wi th a directive fro~ "Dr. 

N. E. Bradbury. The night shift was discontinued l October 1945 and a controlled 

redistrib1.ltion of personnel was made, thereby employing the individuals to better 

advantage in meeting the schedule demand. 

2.29 During this interim peri od, mor e adeqtlate shop space was 

provided. HT Building w--c1.s completed in July 1946 and removal of shops fran ot he r 

buildings was begun. The first was the Uranimn Shop frcm C Building . While t his 

work was in progress, machine too.la, benches and other equipment were arriving 

for the new Sheet Metal and Heat Treat Shops. The canpletion date for the final 

installation of the Heat Treat Shop was delayed until April 1946 becaus e of t he 
-

difficulty in obtaining even fair delivery.dates on Buss bar s and the e l ectrical 

equiµnent required to operate the furnaces . In November 1945, the new Foundry-

Pattern Shop Buildir~g was comi:l et d and put into operation. The Graphi te Shop in 

Sigma Building was trans f erred frcrn CMR Divis ion t o t he Shop Group on 19 Novernber 
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1945; artd jl..n June 1946 the Machine Shop at "S" Site was pl1lced tu1der the Shops. 

2.30 On 16 January 1946, Earl Lone terrninat.ed to accept emplcym nt 

at the University of Chicaeo, and Gus Schultz took over a ll phases of the group 

operation. Shortly before t his in December 1945, X-4/ (the fugineering Group of 

X Division), ,and A-S (Shops Gr.cup) were combined into one group designated as A-3 

under the Administration and Services Divi sion . 

2.31 Problems fac ed the group besides the curtailed personnel 

mentioned above. In October 1945 , a r eduction of hours occurred which brought 

about a. decided loss of take-hane pay. At this time the Project changed frm a 

six to a five-day work week, and the Shops altered their schedule fran a 54-hour 

to a 48-hour week . 
) . 

A coordinated effort was made to effect a wage increase 

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 holidays and 

permitted vacation timt on a dail.v basis instead of weekly. 

2.32 These regulations certain13 gave morale a boost momentarily but 

the favorable aspect5 were almost immediately dispelled by other forthcaning 

policies. Housing had alWa.ys been a critical problem and, in the fall of 1945, 

a housing cootrol plan was instituted reducing A-J's allotment. This compl etely 

halted hiring additional machinists. 

2.33 Another discouraging policy was promulgated 1 May 1946 when 

the $100.00 monthly incentive pay (Book VIII, Vol. 2, par . 9.46) given to men 

whose families lived away from tbe Project, was discontinued. Thfa was .followed 

by an announcement of the termination of return travel reimburs ement a~er 

JO September 1946 (par. 1.18). 

2. '34 "/hen the enlisted men in the Shop Group became eligible for 

dische:.rg , it further r educed personnel. There had been a maximum of 120 GI 

macrinists cmploye • By January 1946, this nwnber had shrtmk to 90 und by 

August 1946 all military had l eft the group . Althougl1 approximately JO form er 

memb ·r$ of U :e Spec::.a l .Enginfl€r D.;?tac r.m1. nt a ccepted offtTS of rniJ-lo.}1r:cnt and 
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returned to their previous jobs as c i.vilians , it still left the gr.cup short 

handed and w-1able to handle the entire laboratory work load. A system wa~ 

worked out to have approxizn<~tely 20% of the plastic and metal machine orders 

fabricated in Wes t Coast shops. These orders were handled throui?:h tlie Area 

&lgineer 's Los Angeles Office. Although the plan r elieved Group A-J of an 

ovcrwheJming production schedule , the problem was not completely solved. For 

example, tbE preparation of proper drawings and descriptions of research items 

became more involved and production vras delayed the greater length of the time 

r equired for shipment of specification and material to and from the Coa.st. 

2.35 In order to simplify control and records of metal stock pro-

curement and issue, t he metal stockrooms in the various shops were taken ovE::r 

by Group A-J from the Procurement Group, and all general issue of metal was 

transferred fraru S Warehouse to the Metal stockroom in V Shop ir1 J3.nuary 19.4 6. 

2.36 Concerning technical problems encountered in the shops, me11tj un 

has been made earlier (Book VIII, Vol. 2, par. 9. 51) of warpage of machined 

uranium. The solution of this problem was worked out trrough a heat treating 

method . Further developments :in handling uranium were effected through heat 

treatin~ , and the time element in certain processes was reduced from three d.:1y s 

to twenty-two hours. 

2.37 By changing steels and through an alteration in the heat 

treatment, the life of the dies for molding Uranium 235 at DP Site was ext.erJded, 

effecting a considerable saving of tline and expense. 

2.38 Besides the general design and drawing work ca rried for al1 

divis ions , a munb.er of special jobs that constituted steady design lo.'.'l.d [>Jhod.d b >· 

rr.entioned . 

2. 39 Work begun in 1944 on molds, cutters and machining f ix.ture s f: r 

.'.3 Site wus carried on cor.stantly. Some of the new designs evolved inclndi:' ! 

fabrica ted aluminur. molds to r~place c errobase molds ; sinLered and bonclc.J c: •. : ... :_ 

molds ; sr,·ecial nixtures and gages for miichini.n~ high ex~losive ; and variou~ 1~:.~ 

SEeR:El"' iiiit 
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for S-Site. 

2.40 
~ 

In Octbber of 1944, the design and f abrication of spheres £or . • 
' ...... 

. '._ .. ... -

use in the r adio-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 
.-· -l ' 

4 . ... 

assemblies has be en carried on for G-1 and later M-1 groups. This included models~- · ·' 

testing devices, etc., for the solid and levitated type assemblies. 

2. 42 In December· of 1945, the Eneineering section of the s hop group 

was a sked by Phillip 1forrison to design and construct the central part up to tbe 

shielding and the safety mecr.anisrns for a fast reactor to be build at Qnega. This 
tn 

was done and after the first assemblY. the fall of 1946, Ds.vid Hall asked the group 
) fl 

to continue the design and supervise the fab11ieation of the shielding and parts 

necessary to canplete the reactor. This work was still in process at tbe e nd of 

1946. (par. 4. ?) • 

SUPPLY AND PROPERTY GROUP 

1. Suppq 

2.43 After V-J Day the op_erations of tbe Procurement Office tended 

slowly tovmrd channels which were not so devious, becaus e a great many secm·ity 

r estrictions had been removed and it was no longer necessary· to concea l the f act 

that the University of California was directly operating the Los Ala.mos Sci f!nti.f i c 

laboratory. Requisitions formerly sent to one offic e to be relllyed to another, 

went directly to the supplying office , thus eliminating duplication of messages 

and increasing effic iency of operation. Even though channels became simpler, 

requests for the al.most impoas ible were still rather frequent and as diversi.f ied 

as in the early days . 

2 . 44 Dr. D. P. Mitchell, Assista.nt Directo1~, who had guided the 

Pr·ocuranent .Section thro110h the WiJ.r, returned to Cohimbi..3. Univer sity , a nd Harry 

3 . Allen w~1s pl.aced in char.'Se of t he croup on 1 November 194 6 . This c hange of 
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- supervision occurred almost at the same time the general ad.ministration of the 

laboratory was reorganized, and the Procurement Group (A-4) became part of the > 

A and S Division (par. 2.8). 

2.45 In March of 1946, the Procurement Group suffered the same 

noticeable loss the othe.r labora tory ·groups felt, when the military personnel 

began to leave. Replacements were slow in c~g 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 

Property, with the responsibility of property, warehousing, stockroor.is, receiving , . 

and shipping added to t~eir purchasing activities. Harry Allen W-d.S Group Leader 

of both-functions, with Robert J. Van Gemert Procuranent Section Leader; and 

A. R. Johnson, Section Leader of Property. A he~vy load was placed upon the 

Procurement Section early in 1946, when plans for the Bikini tests were begun. 

2 .47 It was the responsibility of the Procurement Group not only 

to purchase needed scientific equipment and apparatus, but to arrange for the 

specialized packing aRd transportation of this material. 

2.~8 The group built stockrooms on both the Albemarle and the 

Cumberland Sound , which the group canpletely equipped and stocked. These'were 

manned by personnel from A-4 so that there would be an efficient randling of · 

rc;cords and supplies . It is estimated that JOO tons of equipment were purchased 

by t he Procurement Group and moved to proper destination for Crossroads Operation. 

2. Property 

2 . 49 Probably the Property Section, more than any other group, suffer ed 

from t he early sev .re r estrictions of housing shortage , secur_ity me'.isures, and 

lack of eicpe.rienc ed personnel. All of t hese precluded a tight property system. 
tor eotttrc:1et0f- held propet+v 

2 .50 The first Ac:ountable Property Officer~to be sta tioned at Los 

AL-1!1los was Lt . ·:1illhr1 A. Farina , wh o wa s sent here 1 July 194 5, llllder the Ar ea 

Engineer, Lt . Col. s . L. Stewart. He advised Col. Stewart on 23 July 1945 

liiQ~ 
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(Appendix lD, No. 5) that the a ccount was not opera ting a c r, ording to 'IM J.4-910 

(the War Department Mam.1..11 appl.;ring to a cost-plus -.:i.-fixed-fee contractor 

regarding property accounting). At that time, a change of operation could not 

be incorporated and the Group cootinued as it had been established. Captain 

(forinerl.;r Lt.) Farina was repl.:i.ced on 25 April 1946 by Captain (later Major) 
' 

Albert C. Hull, Jr • . who accepted accountability subject to correction of 

discrepancies revealed by a physical inventory when a ccomplished. No such 

inventory was t<'l.ken when accountability was transferred to Major Hull and he 

~nmediately initiated action to bring about corrective measures . 

2 .51 An audit .by the Manhattan District Property auditor (the first 

ever conducted) was started 16 V~y 1946, based on a directive from General L. R. 

Groves. The account was found to be in an unsuitable ccndition for audit , and a 

physical inventory was begun in September 1946 under the direction of A. R. Johnson, 

a s t aff 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 Canpa.ny. The inventory was still in progre3 s at the 

end of 1946. 

2.52 In Novenber 1946, a Property Control Manual (Appendix 10, No. 6) 

was published by the Operating Contractor's Property Section, and after approval ·. 

by t he Army Accountable Property Officer, was distributed to all Division Leaders, 

Group Leaders, and Group Property Personnel for their guidance . 'Ihe provisions 

of this manual covered property issues, turn-ins, salvage procedures, disposal of 

contamina ted property, responsibility for property, r e lief frCJ!l responsibility, 

and a ccounting procedures for certain special itern.s . This manual provided a 

procedure for t hose who were not connected with the Property Group a nd materialJs' 

a ided the Contr.3.ctor in compl_ying with TM- 14-910.' 

2.53 Also in November 1946, the Gener.s. l Service and Warehouse Section 

(part of A-4), was pL'.l.c ed under the direction of Cl_yde Reum, and steps were taken 

iiaJ 



for a closer control of s t.ock . A rearrangement of stock rooms and warehouse 

space was commenced .under an accelerated program giving better f acilities for 

storage , shipping and receiving of goods . Proper 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 ccmpletely contrQlled property system was well 

under way. 

TEDH AREA MAINTENANCE 

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 function did not change , however 1 and it 

continued to provide maintenance and construction services necessary for the 

physica], operation of the laboratory, in collaboration with t he Army Maintenance 

Group,(Book VIII, Vol.. 2, par. J.12d). The Army supervised craft shops were 

discontinued 4 February 1~46 and Group A-5 became responsible for the ent i re 

technical area maintenance program except for power line work, sheet metal work, 

masonry v1ork, linoleum installation, sprinkler ma;i.ntenance, placard. .'.lnd sign work . 

A-5 also absorbed sane of the personnel fran the discontinued Post group bringing 

the organization total up to 241. employees. 

· 2. 56 After 2S April 1946, Group A-5 was reorganized . 'Ihe Zia Company 

assumed the technical area craft shop work and all but fifteen of the original 

personnel. The group now became a planning body with the following authorized 

functions: 

1. Overall planning of installations in the Technical Area and all out-

lying Sites at Los Alamos . 

2. Preparation of preliminary pl.ans for new construction in consultation 

with representatives of the Group or Division requiring such construction. 

J. Submission to the Offic e of the Associate Director for f orwarding to the 

Post Operations Office all requests for building alteration or n~w construction. 

Im) 
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4. Approva l of a ll c ont r a c t drawing3 pr ep.:ired by t he Post Oper ations Office 

f or s uch wor k a nd o.f a 11 r ev i sions to same . 

5. Approwi.l of a ll job orders from ,J.Uthoriz.ed L:lboratory Person.r.e l 

ir.volvin.~ work to be done by Zia Ccmpar:y . This incluced follow up a nd coordinatior: 

on such ord ers. 

6 . General enginee ring advice ancl inspection service in collabora tion with 

the Ma intenance Repres~ntatives of the various groups and divisions. 

?. Initia tion of work order s t o cover routine maintenance of buildings 

and grounds in the Teclmical Areas which are not under the jurisdict ion of gr oup 

or division maintena nce representatives. 

S . Genera l coordination of effort of the Maintenanc e Representatives of Lt-.e 

various grrups o.nd divisions . This included standardi zation of procedures , ir.t C' r

cha nge of ma intenance information , and the calling of regular meetings of 

Maintenance Representatives . 

9. Certa in of these r es ronsibilit i es ·could, froh1 time to time, be de l egated 

to other competent laboratory or Consultant Personnel at the discretion of the 

A- 5 Group Leader where special considerations were involved . 

SAFETY 

2. 57 Stanl ey H. Kershaw continued to s upervise tte laborator y S'!f•:ly 

group , vrhicl: had previously be en mad e independent of the Post Safety Sec t.ion . !:~::. 

group wa s primarily c oncern r:d with t he t echnica l as pects of s a fety and hacl ,, l 1 •. - 1 

out a closezy coordina t ed S['. f et .r proc r e..n vlith tbe safety engineer of tl .e CHR 

Divi sion and Lhe conmittees s et up in otl.er divis i ons . 

2 . 58 On 1 September 1945, Kershaw left los Alamos and E. E. Bee l: 

assumed h is responsibilities . There had a.lways been a c erta in am01..~11t of '.g:.~ .. 't ;_ ~ ::-!• 

to c entrali~e all the a ccident pr evention a c t ivities of the Projec t . Thi,:; ~·.r<..:; 

fina l ly culminated in a n inspect i on r eport da ted 2'3 Aueust 1945 from Ll.oyd , • 

Blanc har d , Consulting En:;ineer for t he Of f i c e of Chief of Eng ineers 1 to c;( n( r ... l 

L. R. Gr oves . (Appendix 10 , No . 7 ) • In this r eport , M.r. Blancha rd stron:~ ly 



r cconnended that t h ere be only one Project Safety Engineer r esponsibl e for both 

Post and the Technical Area planning . 

2 . 59 The reconu1eridation · was promptly adopted a r.d the job of unifyinG 

the separette organizations becA.me Beck's prirr.ary objective . HCJ1.Vever, he left the 

rroject in December 1945. before the ~lan had been consunmated. 

2 . 60 Centralization was canpleted in Janua ry 1946, and the Post 

Saf ety Engineer, Sydney Ingham, became responsible for the adequacy of the 

Iabor·atory Safety Program as we l l as t he Post Saf ety , and was to extend all 

possible a id to the Tec hnical Areas . In a - word, he was accountable to the 

Car.unanding Officer and the Office of the Chief of Engineers for all safety and 

accident prevention at Los AJ.ai:nos . The position of laboratory Safety .Ehgineer 

ceased to exist . The various technical area safety groups and connnittees organized 

in the divisions were to ccntinue operation as directed by Ingham . 

2 . 61 Another change in leadership occurred the end of November 1946 

when Ingham resigned his post and C. fl. Francis became P•·oject Safety Engineer. 

2.62 Centralization proved very effective with the only apparent 

fault lying in a slight tendency on the part of certain division sa fety corrmittees 

t o lose interest and gradually disintegrate . Although the C1AR Division with 

a full time Safety Engineer, Herbert W. Drager 1 since April 1945, X-Division, 

and the Shop Group, remained alert and active in their safety programs , the trend 

in other parts of the laboratory seemed to indicate the need of a .Iii.boratory 

Safety Engineer for better integration and coor dination . 

2.63 The laboratory accident rates for 1946 sf:owed an increase over 

those for 1945: in 1945, tbe Frequency Rate was 6.59 lost time injuries per 

l , 000 , 000 roan-hours worked; the Severity Rate was 2 . 49 days lost per 1 , 000 l'lk•n

hours worked. Whereas in 1946, the FrequencJ Rate wu.s 6.96 per 1 1 000,000 man

hours , and the ~leverity Rate had increas ed to $ . 23 per 1 1 000 man-hours . 

2. 64 In December 1946, Conrad \'/ . Thoru.o.s became laboratory Safety 

Eng ineer. Ile was directly r esponsible to the As s ociate Director a nd was 
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;;i peci.fic lly a s s igned the t.::i.sk of set ting up a safet:/ pr ogrn.m whicr' would r esult 

in :improved a ccident prevention measures , .:idec:.uat e a cc i dent inv€:stigations, 

reports a rid records . 

PHOTOGRAPHIC GROUP 

2 . 65 The Photographic services, except highly specialized t echnical 

photograpliy handled by the teclmica l divisions, 'lre1·e an integr a l part of the 

Drafting Section, Chop Group until December 194 5. At that tir:,e a separate 

photoe-,,rraphic group came into being as a part of the A and S Divis ion, with John 

Keller as Group Leader . He vra.s transferred to Sandia in February 194'>, and Loris 

Gardn er assur::ed leadership . 

2 . 66 It had becoo1e apparent that a n expansive: progr am was necessar.r 

i f the group «vere to take its p roper place as a service unit of wide applica t .ion. 

With that in mind·, a survey was made as to laboratory needs in the photographic 

field a s well a s reproduction n:ethods such a s pbotostat a nd ozalid. This survey 

made i t possible to order su.r.;plies intellige ntly as well as plan a more efficient 

use of the available machines. Plans vrer e made at the same time t o replac e the: 

militar y pers onnel who had so ably staffed the photo laboratory during the war 

years. Arra ngerr;.ents were also started for gr eater spac e . Additional equi r.rnent 

was installed throughout 1946 increasing and .improving the variety of work 

produced by Group A- 1. 

2.67 A new da rk roan was added to the two already existing. J;.'Cpcri

nents with new m3.t erials were organ i zed: Oza lid Transpar ent line, Drrrhoto, 

chart film , Heccolith and Hec covel and color prints by Printon. Nearly all O~ 

thes e media mt:!t with good r esponse and became part of the group's repro<luction 

functions . A coordfoa tion of machines to accomplish g iven r eproduct ion r e .:rnlt::; 

was s tB. rted with good results . For e.Y ... ample : the photostat was used to r educe 

tra cings , nega tives and positiv es were th en made on the reflex pr inter , anrl U:e 

r esult in.., foils or tr:.lnspar~nc i es produc i::d in volume on the oza lid. The 

pr:otogrJ.phic a nd microf ile facilities were later us ed a::; a be:_:inning fun-:tion 
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in this chain, selection depending upon the need of fineness of line or upon 
,,. 
~ econanic factors. 

2.6a It had been recognized mrly that mimeograph and ditto processes 

were limit.ed as ·a . mea.ns. o! .. reproduction for a laboratory of this type. In 

November 1946 a small offset machine with necessary materials to test its 

feasibility and economy was ordered. . It was a salvaged machine and quite old 

but ft demonstrated that such a method was flexible, fast and provided permanent 

master copies for further use. 

2.69 Intenaiye efforts have been made to improve the black and white 

prints emanating from the group and to speed up production 'so that all technical 

groups could profit from the available facilities. Another successful phase of 

the group has been to assign a photographer from A-1 to different groups for full 

picture coverage of experiments . Seriei> of pictures have been made of the Little 

Boy assembly, Fast Reactor, DP Site, 33.yo Canyon and other pertinent operations • .. 
2.70 Since April 1946, all health records have been.microfilmed in 

triplicate and various medical experiments conducted at Los Alamos have been 

recorded on film. I:>erhq.ps the most spectacular pictures concerning the ;health . . 
Wf,'fe . 

group ~ the complete photographic coverage, both µi black ~nd whit8, and color, 

of tpe effects of the tragic radiation accidents w?iich resulted in H~r,;. Daghllin•s'. 

death in September 1945 .and Louis Slotin's death in May 1946. (par. 2.81) 

2.71 Another tranendous piece of work accomplished in 1946 by the 

Photo Group was in connection with Operation~ Crossroads. B Division (in charge 

o! tp_e Bikini plannin~ for Ios Alalnos-) had countless drawings, tracings and 

other engineering data to be rep~od~ced which severely taxed the facilities of A-1. 

Health Group 

GENERAL 

2.72 The Health Group, A-10 , was always a Technical Staff Group and 

after the reorganization of the staff group set-up and the formation of D-Division 
' 
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(par. 9.1 ) , it remained the only staff group directly responsible to the 

laboratory Director. 

ADMINISTRATION 

2. 73 The position of Groop Leader fell to several men during the 

period in question. From August 1945 to 29 October 1945, Dr. Louis H. Hempelmann 

was in charge, Capt. James F. Nolan, M. D. succeeded Dr. Hempelmann, who was 

appointed as medical consultant to the Project. In March 1946, Dr . Nolan 

relinquished his position and along with Dr. Henpelmann transferred to activities 

in connection with Operation Crossroads. Dr. Nolan was succeeded by Capt. Hatty 

O. Whipple, M.D. who continued in this position until 14 August 1946. At that 

time, Dr. Louis Hempelmann returned to the group from Bikini and again assumed 

duties as Group Leader. 

FUNCTIONS 

2. 74 The Group was particularly involved in two phases of tire work, 

in addition to its form:lr and more routine duties, (Book VIII, Vol. 2 , par. J.B7) 

These were: 

1. Termination procedures 

2. 75 Because of the ex:odus of the greater proportion of the laboratory 

personnel thru discharge from the Army or through return to peacetime pursuits, the 

Health Group had an enormous load . Often times other functions of the Group were 
..,_; 

limited in order to make use of the opportunity for interview and for physiological 

tests requested at the tennination of these individuals . Adequate ly staffing the 

hematological and clinical laboratories created a problan because this personnel 

was also terminating. 

2.76 It was believed, however, that th e termination procedure was 

most important for completing inadequate records and establishing sane record in 

the m::iny cases of workers whose names were not even list ed in t he health files. 

These files are the records for the protection of individuals as well as the Project 

and much effort had been expended in their reorganization. Photostatic copies were 
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made to minimize the detrimental effects if they were lost or destroyed. 

2. 77 Dr. Wright Iangham, Head of the Bio-Chemis-try Section, attempted 

to obtain _urine assays of plutonium workers who were t erminating. Oft en times, the ...... 

time between notification of discharge and leaving the Post I was so short that 

some military personnel did not receive this important test. There was very little 

cooperation on the part of individuals about to be discharged in the ccnduct of 

this test. This resulted in questionable results in several cas s ~ ( Appendix ·10, 

No. 8). 
' . ' 

2.78 The hematological laboratory had been so pushed most of the time 

that (a) counting techniques were not rigorous, which might .lead to inaccuracies. 

(200 cells instead of 500 on Differentials, 1 pipette tor white blood c cunts and 

red blood counts instead of 2 pipettes): (b) Same Groups of workers _ did not obtain 
' 

counts. every 4 to 6 weeks, as desired by Group Lea.ders and the Health Group . (c) 

Dev€lopment wo~k on the hematologica l picture in radiation exposures in human beings 

(Dickie granules) was suspended. 

2. Reorganization of the Health Group's Functions 

2; 79 With the lifting of security and the lack of pressure by the war, 

employees. at Los Alamos Laboratory now were concerned about the special hazards . 

It became necessary, for the protection_ of the contractor and for the ,morale of 
··~ 

the worker , to do things which were desirable but not absolutely necessary far the 

protection of the workers health. Nurses were employed in the first aid roams of 

outlying sites rather than G. I . first aid men. The nurses helped carry out 

routine health procedures beside making a record of minor accidents and tax.ie · 

disturbances . Another nurse and aid room was established in the Technical Ar ea 

to care for minor shop accidents, although the Station Hospitai was nearby. 

2.80 Another attempt along this line had been to routinize more of 

the Health Group activities . Dr. J . G. Hoffman's Health-Physics Section put the 

distribution, collection, devel opment and recording of film badges used in ce:r¢:ain 

areas on a more routine basis. Equipment and techniques were being developed which 

SECR~T • 
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a llowed this function to go on more ut oma tically. The work was arr~nged s o that 

it could be done by less skilled technicians and more records obtained. Actua l 

negative results were obtained upon/ whicll to base recoomcndations,: rather than 

the unsupported opinion of the worker/ that very little radiation was enc ountered 

in his operations . With these routine methods, enforcerr.ent methods were made 

easier for the varied oper~tions engaged in at this laboratory. 

2.81 Report ing of critical assembly activities to the Health Group was 

requested. Accidents in this field, particularly the radiation accident fatal to 

Harry K. Daghlian, 15 September 1945, convinced those in charge that the Health 

Group should be sornehCY1"1 represented in these operations. Louis Slatin, the Gra.1p 

Leader in charge of critical assemblies, after conference, agreed to assign one 

man from his group to report to J. G. Hoffman on monitoring activities. However, 

failhre to obeJ· the established regulations resulted in an accident on 21 May 1946 

' 
at Pajarito Site, during a critical assembly of fissile naterial. Present at t he · 

time were: Louis Slotin, Alvin Graves, Dwight Young, s. Allan Kline, Marion 

Cieslicki, Pfc. Patrick Cleary, Raemer Schreiber , and Theodore Per lrnan, in order o" 

distance from tlle assembly. As a result of this a ccident Slot in died, and t!.e 

next three in order suffered prolonged and possibly some permanent disability . 

The clinical care of these men was under the direction of Dr. Paul Hageinan; and 

the serv·ices of Dr. Louis H. Hrnipelmann, then at Washington University , st. Louh•, 

and loaned to Operation Crossroads, were secured as special coosultant. The 

Health Group follcmed closely the hematology and the induced activities in b lood 

and urine of these men. (pars. 5.16 and 5.19). 

2.$2 Activities with Radiolanthanun:, at Bayo Canyon, were limited by 

policy which tended to fore go the experiment if exposures became high an:l a ls o tp. 

limit the amount of material with which the personnel c oold vrnrk. (par. 5 •. 1+ 5). 

2.83 The Bio-Chemistry Section under Dr. Wright Langha m a ttempted t o 

establish a routine method for urine assays for pl utoniwn on all CHR personnel. 

(par. 6.50 ). This involved decontamination of his labor atory, alloca tion of hosp; '1 

tal space and develop.m€nt of supervision in collection of samples . It was entir .:, ] / 
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pos siblB t hat the 3ensitivlty of this assay mi3ht l1"4ke the phys ic~.il set-up 

impractical for routine use . It was anticipated that his ph:ise of the work should 

be moved out of the .main Technical Area entirely , espec ially if a new hospital 

was built . A "milk-route" was established to obtain specimens from the h001€5 of 

polonium workers hec,1u.se they were most uncoopera tive in furnishing them without 

supervision. Secretarial aid was obtained to assist the hematological group in · 

the notification of personnel to report for blood counts. Also routine trips •vere 

taken to outlying sites to obtain blood specimens so that individu:i l responsibility 

migh t be minimized . 

2.84 Film badge monitoring increased during t.~e 

necessary to expand facilities for the routine processing of films . 

darkroom in Q-building was quite inadequate and considerable 

spent in the design and construction o£ a new darkroom in 1'f'hich the proces 
.. 

personnel monitoring film.s could be efficiently carried out . 

2 . S5 External radiation hazards were, for the most part , well controlled . 

Hcmever, arrangements for discharge of fission products from the wa ter boiler ··were.. 

' 
moat UilBatisfactory and represented a potentfal and serious health hazard. The 

gaseous na ter:L-1.ls were rre rely discharged near ground level at the tip of the rro sa 

just t o t he south of Loo Alamos Ca nyon. Warninti; signs were inadequate and the 

area was accessible to any casual visitor . Intens ities ln exces s of 50 r/hr were 

repeated~ measured near the discharge point when the boi}.er was in operation. 

Two reconmendations were nade: 1) Fence the immediate a rea; 2) Studi es we r e to be 

uni ertaken for a method of disposal of this materia l without creating e ither a 

hazard or a nuisance to the labor~tory, where the incre~se in b · c kground due to 

the release of this materia l has oft en been a serious annoyance . It was thought 

t hat r elease of this materia l through a sta ck high enough t o a void gramd 

turbulence mi gh t be a s elution . 

2. S6 Consideration w~s being given to the problem of a ma jor catastrophe 

involving r ad i oact ive m:iter ia l s . Though a hazard is adrn i tted \y slight, it was felt 

• • ~.~ · • '·"! 
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that pl.H.ns should be In':lde fo r handling a situation in which 

this a rea might become contaminated with r adioactive materia l. 

masks and monitorine instruments were b eing assernblett fo r e . .iuipping 

'lehicle. 

2 . 8'7 There were two additional grrup activities , outside 

categorieJ , which were time cons uming and deserve mention : 

1. Crossroads Activities : Although this groop tad no direct invo 
., 

in pr eparations for this test , Dr. Hempelmann , Dr. Nolan , Dr . Hoffman a 

Langham spent some time on arro.ngments and conferences. Dr. Hempelmann, 

help of Dr .. Langham, Dr. Hoffman and Cap t.::i.in llirge , gave a 2 

physics and radiation problems of atom bomb tes ts to a group of , Army , 

Public Health doctors on the staff of Col. Stafford Warren . 

Dr. Hoffman made trips to Washington and H.oc hester for conferenc es . 

ca.-ne to the Project severul times for conference and planning. Drs . 

Lingham and Nolan actually tpok rart in these tests as monitors. 

2. Trinity Activities : Dr . HoffrrBn 1 s group took several tri 
~-:;.:;_, 

Area to obtain additional information for decay curves on radia tion the 16 Ju)Jr 

1945 test. Dr. Hempelm:inn continued the studies of physiological ._t 10 

radb.tion on CCM'"s purchased from tha t Ar ca and brought to this Sit • 

croup spent J. great proportion of their tbc doing hemat ological these 

ccNrn. These activities were pr:ictically tenninated at the end of 

Business Office 
'I 

INTRODUCTION 

2.as The Business Office of the laboratory is 
\, 

of Mr. R. &. Underhill, Secr et a ry-Treasurer to the Regents of t e Univcnsity of 
·~t:" 

California ~Book VIII, Vol. 2 , pars J.59 through .3.68 ) . 

interest in a ll phasr~s of the laboratory operations . 
. .. 

k 
based on the contr3.ct betwe en t he University of •.; Mo Jlr<. "tan 

gave a s bstantially different viewpoint on t he Jt 
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seems only proper to review certain phases of the history frcm this vantage 

even though scme repetiti~n might result. 

LABORATORY PAYROLL 

2. 89 During the year and one-half preceding 1947, the average monthJsr 
_ of \'\'\~1titv- rated em p\OlfeeS 

payroll" had increased from approximately $200,000 in July 1945 to a high of 

· $437.,750.· in· April 1946 (a sharp jump o~ about $1601000 occas/ioned by Operation 

Crossroads) and then sl.owly reduced to a z,..et~ lar µa.yroll of $JOO,OOO in Dec~mber 

1946., 
• . of hovvll.1 ewip(avee~ 

2.90 The ee,•r~ payroll" had be~n about $125,000 in July 1945 because 

of the Alamogordo test of the atanic weapon. This payroll dropped to a low of 

appraximat~l,y $36,000 in December 1945, then s°iowly rose to · $63,000 in December 

1946. 

2.91 
· · empla-feec;· , · · 

The entire payroll,
0
both monthly and hourlY., seemed to remairi 
~ . ~ 

"• mOV\t~\y 
to ~Ji /\average of $3601000 throughout this peri~ with a peak relatively close 

of --aver $5001000 in the month of April 1946. 

TIME AND ATTENDANCE REPORTS 

2.92 The practice of time report:ing by mdividuals as handled by the 

Personnel .Department was discontinued effective V.areh 4, 1946. At that time the 

Director approved the attendance reportmg form now m use, which is forwarded 

to the payroll office weekly indicating each day work by each employee and signed 

· by a responsible person within the respective group. The information fran thes~ 

time reports is posted weekly to Kardex records, and on the lDth of each.month a 

schedule of days to be deducted fran the checks of monthly-rated employeds is 

sent to the Los Angeles office. The Los Ang~les payroll , office then writ~s the 
.. 

checks for the monthl,y employees, making deductions only where this office so 

instructs. In the case of hourl.y-rated employees, payments are made by this 

Office based ~irectly upon the positive time recording of actual hours }:arked. : 

TRAVEL DISBURSMENT . V . 
2.93 During the period July 1945 through December 1946, $683,3J2 was 

/'ll(l!i 
~ 

r.J,,;. . 
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di sbursed for official travel of Project employees, an average of $37,962 per 
I 

month. The peak month was March 1946, · which totaled BJ,450, occas~oned by the 

sending of a large number of Project employees· overseas in the Crossroads 

Operation. The second highest month was ·September 1946, which totaled $73, 5~0, 

occasioned by the last rush of terminees who left the Project before the 

September 30th deadline on the payment of return travel. 

2. 94· The practice of issuing checks m travel expense accounts by the 

Los Angeles office was generally discontinued in August of 1945. A few checks 

were issued each month through May 1946 by Loa· Angeles, but none have been issued 

by that office since :that date. 

2. 95 The tremendous load of outs~nding travel accounts during the 

months April throug}.1 September of 1946, placed the travel office in the position 

of facing a huge backlog of several hundred thousand dollars and became a problem 

of major proportions. Consequently., the foundation was laid to strengthen the 
. I 

organization of this section with individuals having more than rudimentary clerical 
. . 

experience. This program o! building up· with the aid of persons actually experienced 
. . 

in travel and transportation matters was well under way by the end of December 1946. 

LOCAL EXPENDITURES - OTHER THAN PAYROLL. AND TRAVEL 7 

1. Purchasing_ 

2.96 For the period in question, the monthly local purchases averaged 

$4,301.03. The peak month was July .1945, with a total of $14,061.37, occasioned 
> " , 

by purchase of materials needed for the Alamogordo test. The low month was 

Novenber 1945, a t a figure ' of $1,538.37 • . Local purchaa~s were nearer to the : --
average during the last half of 1946, at which time purchasing included material 

for the Technical Library, the KRS radio station and the pa.per and printing for 
"' 

the to.s Alamos Time:S. Local purchases also included gases, stationer y and s upplies, 
I I 

dry ice , conmissary items and other miscellaneous emergency items. 

2 . Consultant Fees 

2. 97 Payment ·of consultant fees by t he Business Office began in July 

of 1946. The aver age payments for the last six months of 1946 was $3.0~g.lQ _ 

M!CRlil'IAD 



The peak month was October 1946, at a total of $8,COJ .22. 

3 ~ Advances (not including travel) 

2.9S After six months of continuous service, all employees were auto-

rna.tically included in the California State Thtployees Retirement SyetEIJl • . Payroll 

deductions- were made monthJ..y for deposit to this fund• A wartime emergency 

provision under this system made it possible for employees, wben seyer,~ from 

the University of California, to 1'ill out a power-of-attorney to the University 

of California in order that immediate payment could be made to the employees by 

the University of California for the amount of monies withheld . fran their salaries 

and deposited in their account under the s.E.R.S. The University of California 

' in turn/presented the poner-of-attorney to the State of California Retirement 

System to recover the money so advanced by the University of California to the 

severing employees. 

2.99 The month~ advance payments from the p:iyroll office averaged 

$598.62. The pEBk month was September 1946, with 2,66J.2S average, chiefly' 

S.E.R.3. advances. 

4. Services 

2.100 Payments for miscellaneous services included utilities, rent, 

freight, laundry, telephone and telegraph. The average monthly paymentfl for this 

period was $3,966.l?. The peak month was August 1945, with a total of $29,30J.S4, 

chiefl.Jr freight charges. There was a steady decrease in payments for service9 

from August 19h5, due to the change-over in handling of freight (from cash payment 
.--

to handling on Government Bill of lading). After May 1946 the freight payments 

were negligible. 

5. Miscellaneous 

2. lDl other local expenditures for this period included hospital sub-

aistence for employees on health passes or under treatment for job-incurred injuries; 

contract nurse subsistence; p:iyments to blood donors of injured employees; and 

other emergency payments including one $10,()0C) Wel.fare Fund payment to the mother 

~!iiilii.-.rr -
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of Harry Krikor Daghl:ian, which payment was made directJ.s- from the Business 

Manager's nevolving Fund (see "Accident in Year 1945 - Welfare Benefit"). 

(par. 2.116 ). The average~fuonthly miscellaneous payments was $680.lD. The 
.,. 

_peak month wa~ September 1945 with the payment of $lD,OOO referred to above. 

ADDTIIONAL ACTIVITIES OF THE BUSINESS OFFICE 

1. Check-Cashing Facility 

2.102 Another function provided by this office was the check cashing 

, facility (Book VIII, Vol. 2, par. J.66). the follorring statistics indicate the 

volume of transacted business: 

Monthly record -
Average month: $101,610.20 
Peak month: 
I.ow month: 

121,024.31 - October 1945 
' 7S,265.51 - February 1946 

De.Uy record -

Trend: 

2. Revoiving Fund 

Average day: 
Peak day: 
Low day: 

4,467.58 
21,799.55 - Aub'l.lst 2, 1946 

8$7.85 - October ·16, 1~46 

There has been a slight but steady increase during 
the last half of 1946, which is probably due to the 
relaxing of security regulations which required that 
the pay-checks should be mailed direct to the 
individual's bank. 

The heaviest days are usually the· 1st and 2nd of t he 
month. 

The lightest day is appro:x:inately the 20th of the month . 

2.lD3 The Revolv:ing Fund of $50,0CO maintained in the Business Office 
( 

included the follO'.ving constant figures: 

~25 1000.00 check cashing service 
15.00 for petty cash, Santa Fe office 
25.00 petty cash for nursery school 
500~00 war bond account 
125.00 U.S. Postal stamps ... nail room 
15.00 petty cash in Housing Office for small 

express bills. (This sum was increased t o 
$25.00 in August 1946) 

Due to the added expense in connection with the Crossroads 
Operation, the total fund was increased to $65 ,OOO for 
September 1946. ~ 
.. ,..ll)l!~rr 
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J. The McNierney Cattle Case 

2.104 On August 25, 1946, $1,350 was paid by the University to Mr. W. L. 

McNierney as canpensation for loss suffered by h:Lrn in connection with the sale 

of 140 head of cattle at reduced lll!1rket value during September 1945 as the result 

of discoloration of cattle hair alleged to have been caused by exposure during 

the test at Alamogordo, New Mexico, on J~ly 16, 1945. 

4. Telephone and Telegraph 

2.105 For reasons of security , payment of telephon e and telegra ph 

services was handled through the Business Office. All bills from Western Union , 

Railway Express (which handled nruch of the telegraphic service in order t o assi st 

us in maintaining a ecurity) and fran the telephone c cmpa.ny were billed to the 
... 

Bus:ineas Office, that office in turn collecting the amounts due from the var i ous 

employees . This practice was discontinued as of the l.ast of Uay 1946 a f ter the 

relaxing of security regulations, inasmuch as it was then deemed safe to es t abll3h 

such accounts in individual names of employees at the Project. 

·5. Nursery School 

2.106 Financing of the nursery school was handled by the Univ ~r ity 

t hrough the Business Office. It was the duty of that office to collect fra:;1 the 

parents of the children enrolled. the tuition and the fees for lunc hes serveJ . 

The Business Office in turn paid the school teachers, the food bills , ma i d service, 

die tician and other bills. Such services as nurse, janitor, utilities, bui..ldings. 

and laundry were not chargeable to the bud.ge t but were subsidized by the Governr:icmt, . 

The school continued as a responsibility of the Business Office until Dec e:-ribe r l • 

1946, at which time it was directed by Colonel A. C. Nauma n, in hi s letter~ of 

October 30, 1946, and 'November 25, 1946, that responsibility f or operation of the 

nursery school (a part of Cooimunity Services) would be assumed by the Zfa Coin/x'.ny 

effective December 1, 1946. 

6. Nevrspaper 

2. JJY/ As of June 21, 1946, the local newspaper, the Los Alamos Ti:ne3 , 

....-~mtil!I•~ 



was handled by the University of California. The New Mexico Publishing Company, 

in Santa Fe, printed the weekly issues. The printing bills were paid through the 

Business Office. By letter of October JO, 1946, Colonel Arthur C. Nauman , 

Representative of the Contracting Officer for the Zia Canpa.ny, direct~d that, 

effective November 1, 1946, the· Zia Canpany would assume respoh.sibflity for 

operation of Camnunity Services, including operation of the I.os Alamos Times. 

(par. 2.23). 

7. Radio Station 

2.108 Similar to the maintenance of the newspaper was the establishment 

and <?,Peration of the local radio station, KRS. The expenses incurred in this 

connection were pl.id by the Business Office and included such items as news service, 

records, equipment, special directors' salaries, etc. Oper'dtion of the radio 

station was begun in February 1946 and was handled by the University until 

November 1, 1946, at which time the ccntract was transferred to the Zia Canpany 

pursuant to letter of October JO, 1946, from Colonel Arthur c. Nauman. (par. 2.25ff 

S. United Press Associations - News Service 

2.109 By contract agreement dated June 8, 1946, between the United Press 

Associations and the University of California Lq.9 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 JO, 1946. On December lO, 1946, a formal assignment of 

this contract agreement was made by the Regents of the University of California t o 

the Zia Company pursuant to directive dated October JO, 1946, from Colonel Arthur c . 

Nauman, Representative of the Contracting Officer for the Zia Company, in which he 

instructed that responsibility for opei-dtion of the Community Services (which 

included the KRS Radio Station) would be asst117led by the Zia Canpany. 
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9. Hospital Employees 

2.lJ.O During the period when the local hospital was under the direction 

of the u. s. Engineers, many of the nurses serving the~e were under University 

contr~ct. It was felt that in accordance with the practice in other nearby 

--~ 
hospitals, the nurses should be furnished one free meal for each eight hotir,fc;iuty 

~ 

periOd~~ The University consequentlJr reimbursed the U.S. Fl'lgineers 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, Authorized Representa

tive, Contracting Officer, for the Zia. Canpany, directed that effective June 16, 

1946, the ' Zia Canpany should assume responsibility for operation of the Post 

Hospital and that the nurses and technicians in the employ of the hospital should 

trans.fer to the Zia Canpa.ny, payroll under Contract W-17-028-eng-90. At that time 

the nurses• contracts were al.so transferred to Zia, and the Business Office was 

thereby released from pa;iment of such meal subsistence bills. Subsiatenc~ for 

those on health passes, however, has continued to be pa.id by the University of 

California Business Office inasmuch as 'these individuals are employees of the 

University. (par. 2.20). 

lD. School 

2.lll Superintendent and school teachers for the grammer and high 

school were carried on the University of California payroll until June 1946, at 

which tifue they were transferred to the Zia Canpany operating under Contract 

No. W-17-02$-eng-90, in accordance with directive dated 25 May 1946 from Lt. 

Col. Stanley L. Stewart, Area Engineer. (par. 2.20). 

ll. Library 

2.112 For obvious security r easons, all orders for the library had 

been ma.de through Los Angeles, and t he publications were routed to the Los Angeles 

warehouse. At Los Angeles were processed and forwarded to the 
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Proj ect Libra r,y. In April of 1946 it was determined tbat all monographic and 

serial publications ordered by the Berkeley Accessions Department at the request 

of the Project Librarian should be mailed direct from the publisher or vehdor to 

the Project Library. It was believed that this change in procedure would expedite 

the arrival of publications at the library; would promote more efficient and 

economical operations by direct mailing to the Project subsequent to the lifting 

of security regulations; would relieve the Los Angeles warehouse of the pro~essing 

of 1,ibrary receipts and shipnents; and would relieve the Los Angeles Purchasing 

Department of handling library purchase orders placed from outside the local ' campus. 

2~llJ This change in procedure _was so success.f'ul that in May it was 

decided that further library control should be moved to the Project from Los Angeles. 

Plans were then made to have the Business Office take over the control of library 

· purchasing and payment of the invoices covering the purchases. The transition 

was of course rather slow, covering a period of several months. By the :iast .of 

June 1946, all orders for the library were made by local purchase orders. The 

- Project Librarian prepares the orders for material des;ired and f orward.s them ~o 

the Business Office for approval. Here they are carefully processed, taklng care 

to ascertain that all such purchases are ma.de within the rules of the University • . , 

Local files were set up by vendor name to provide the necessary records and 

materials for payment and follow-up of the orders. Vendors are requested to 

invoice diroot' to the Business Office, addressing the invoice to the Business 

Manager by name. Payment is made fran the Business Office, drawn on the Revolving 
. . 

Fund. Until arrangements could be made with our bank in Santa Fe to handle foreign 

~· drafts, we continued to forward invoices of foreign canpanies to Los Angeles for ... 
payment. In December 1946, the bank· notified us that they were prepared to issue 

foreign drafts, and the Business Office thereupon assumed the payment of these 

bills. 

2.114 In view of the fact that the Business Office maintained files by 

vendor name as well as by purchase order number, it was decided, in Decer:iber 1946, 

~-
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that the matter of expediting purchases cculd be more readily handled in the 

Business Office than· in the library. A follow-up system of (I:) days was instituted 

on most orders, and 90 days on a few which presented. unusual circumstances, and 

carried through by the accounts-payable desk with the cooperation of the Tech 

2. ],15 Thus, by the latter part of 1946 the Project was handling local.ly 

all of the work and problems in connection with the Technical Ll.brary. The 

.najority of 11kinks" resulting frcm the transition (such as mis-mailing , duplica

tions, or erroneous cancellations) had been ironed out, and the library and the 

Business Office a~eed that the new system was quite satisfactory. 

CCJ.A.PENSABLE nIDUS'l'RIAL ACCIDENTS rn THE YEAR AND ONE HAIF - JULY 1945 
TO JANUARY 1946 

1. Workmen's Canpensation and Welfare Benefits 

2~116 At 9:55 p.m. on August 21, 1945, Harry Krikor Daghli.an was fatally 

injured while working at Qnega laboratory (par. 5.16). He lived for 25 days after 

the ac~ident, and death occUITed at 4:30 p.m. on Saturday, September 15, 1945. He 

was survived by his mother, a sister and a brother, his father having died in 1943. 

His mother and sister were at the Project at. the time of his death on September 15. 

On that day, the Board of Regents of the University. of California was authorized 
~ 

by the Area Manager to make inmediate payment fran the Welfare Fund of $10,000.00 
"ii '. ' 

in the case of Harry Krikorf~~hiian. (Book VIII, Vol. 2, Appendix 7, No. 1.3). 
" '· ·:~ 

Upon instructions to this efj~bf~.~ the Business .Manager at the Project delivered 

to Mr. Daghlian's mother a check from his Revolving Fund in the amount of $10,000.00 

before Mrs. Daghlian's qeparture fran th~ .. Project on September 16. 

Z.:117 No death benefits under the Worlonen•s Canpensation Act were due 

in this case, as Mr. Daghlian left no dependents. 

2;l.18 During the year 1946 there were 195 occupational accident cases 

occurring to University of California employees, of which fifteen were detennined 

to be ccrnpensable. 



2.119 Five of t hes e accidents, while they rna.y not have been classified 

by the injured individuals as "minor", nevertheless would not in any sens e be 

termed "critical", nor did they result in permanent disability . These five cases 

were con~pensated by a total of $149.27 under .the Workmen's Canpensation Iaws of 

the State of New Mexico. 

2.120 Another accident, which occurred in May 1946, involved seven of 

these fifteen canpensable 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 JO, 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 Project 

to visit him. Arrangements were ma.de for payment of their travel to the Project 

and return to Winnipeg, Canada, through Government funds, and this matter was 

turned over to Major Sidney Newburger, Post Intelligence Officer, for handling . 

Their lodging and meals while at the Project were paid in the same manner. 

Medical 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 Slatin, 

mother. (Book VIII, Vol. 2, Appendix 7, No. 13). Due to the fact that Dr . :.notfo 

left no dependents, his case was excluded under the 'Norkmen 'a Compensation L:lws . 

No final medical opinion can be made in the cases of the other six men involved , 

pending some further observation of this type of injury, and for that reason 

their cases await determination a s to what, if any, settlement should be made 

under Workmen 's Compensation~ In the cases of two of t hese men, it may be 

determined that some degree of f..€ rmanent disability exists. 

2.121 In a smoke-bomb explosion accident at Onega which occurrt .. '<"i on 
.... 

August 2, 1946, three men were involved. One of thes e men, Joshua I. ~chwartz , 

was fatally injured. The other two men received permanent injuries: t he accider.t 
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to Robert A. Huffhines resuli>ed in total blindness; the injury to William E. Bibbs 

has been determined to be al.most total blindness in that he is industrially and 

econcmically blind, having suffered total loss of sight in one ej'e and injury to 

the .other eye to the extent that only light perception renains. In the case of 

Mr. Schwartz , the rra.ximum \Velfa.re Fund settlement was made in the amount of 

$1D,OOO. (Book VIII , Vol. 2 , Appendix 7; No. 13) . No canpensation was a~varded 

in his case under the Workmen ' s Canpensation laws inasmuch as he left no dependents. 

In th~ cq.s·e of Mr. Huffhines, the maximum Workmen's Compensation settlement has 
... 

been . agreed upcm in the form of $18 per week for 550 weeks (a total of $9 , 900). 

It is expected that a s iroilar decision will be reached in the case of Mr. Bibbs. 

Dete:nnination of Welfare payments in both of th~se cases is not yet complete. 

2 . Public Liability 
a 

2.122 On January 31, 1946,"' University of California employee, Philip 

laws on, while on official duty, \vas driving between two housing units on the 

Project. Two children, who wer e playing in the yard, moved over near the driveway 

behind Iawson's car as it backed out toward the road . The side of t he car hit 

the children. One child was unhurt; the other, Dennis Roth, ~ge 3, received 

minor cuts and bruises and a fracture to his foot . Mr . Lawson i.Jnmediately took 

the child and his mother to the hospital where examinations and x-rays were rra.de. 

Dennis Roth .was hospitalized overnight at the Project and taken to Bruns General 

Hospital in Santa Fe on the next morning, at the request of his father, Captain 

Lloyd Joseph Roth, AUS . The Bruns doctor recommended that the boy wear a short-

leg cast for about three weeks~ and stated that no permanent disability was likely. 

Within a few weeks the child' s foot had healed canpletel.y. Captain Roth and his 

wife, Mary Jane Roth, then made formal request that some canpensation settlement 

. il . en be made for their care to the ch d and the inconvience suffered on account of 
"' 

the accident, By letter of June 10, 1946, Mr. R. M. Underhill stated that this 

matter was covered by Glob~,. Indemnity Company Policy No. 500350, and that the 

cas e should be handled exped.ltiously. Accordingly, Globe Indemnity Canpany check 

I~ 
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in the amount of •·275.00 w-as tendered to the Roths a nd proper indelIU1ifying 

release secured for f i.nal settlement. 

2.l23 To date, this is the onl_y 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 In June of 1945, it was announced that the Contractor's 

Representative under Contract N-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 . 9 ). It will be 

noted that certificates of insurance issued under this policy were for $10,000, 

which principal, however, could be increased to a maximum of $20,C()() 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 11 cros3roads insura nce" inasrm.ich 

as policies were purchased by approximately 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. As a result of this act i on, a corrmittee was 

appointed by the Director to study and reconmend a plan of group insurance to 

assist the employee in meeting his hospital, medical and surgica l expenses. 

2.127 This corronittee recommended a plan offered by the Business Men's 

Assurance Canpa ny as the one offering the most- complete coverage at the least cost 

,and in general best suited to the particular needs of the Project employees . 

2.l2S ,After a careful study of th~ plan, the Business Manager, Mr. A. E. 

Dyhre, approved it and agreed that a payroll deduction pla n woul d be set up to 

handle the premium.s for all participating empl oyees. This mea nt setting up and 

keepin,g) tj. rou ~~hly? 1,000 new records by the Payroll Section. This group plan w-a.s 

/#.l . 
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then presented to the Project employees for the~r approval. The plan was put 

into effect July 15, 1946, with a large najority o.f the employees signing up as 

participants. This payroll deduction plan has been found to work quite smoothly 

and there has been no reported difficulty wit·h the Canpany. ,, (Book VIII, Vol. 1, 

pa.r. 6.15j). 

GENERAL 

2.l29 When Ur. Dyhre (Business Manager) and Mr• H:awkins (Assistant 

Business Manager) assumed management on the l.st of June 1946, the Business Office 

consisted of a total of 17 employees. At the end of December 1946 the total was 

23. The increase in the number of pe~onnel was in the Travel Section, occasiqned 

by t°he very heavy load described tn· the . Section under the subject of 11 Travel1t. 

The other divisions of the Business Office did not increase or decrease in 

personnel during this period. 
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Chapter Ill 

'I'HEORETICAL PHYSICS DIVISION 

.JM .. .• 

J.1 During the third period, August 1945 through the year 1946, the 

Theoretical Division continued its war-time program with certain ~odifications 

and on a r~duced scale, and aWfed to its interests the theoretical-p!wsics . . 

research on thermonuclear systems formerly carrie<i on in F Division (Book VII·~-~<~-; :·;·; --:-;~·" 

Vol. 2, par. 13.3). In the fall of 1945, much attention was given to the canple:X·»-' ' 

hydrodynamical problems involved in the interpretation of the blast measurements 

made at Trinity and at Hil;'oshima and Nagasaki; also, during this time, nruch effort 

was spent on the radiation ~ydrodynamics of the implosion fission bcmb, largely 

because of the unexpectedly high ef£iciency of this weapon. 

Organization 

3.2 The difficulties of the early interim period affected Theoretical 

Division seriously. Of the Divis1on Leader and the eight group leaders serving 

in August 1945, all had left by September 1946; early in this period most of the 

junior members of the division returned to the universities to resume their 

interrupted studies . The group structure of the division in Auguat 1945, together 

with the date of termination of regular employment of the group leader, was as 

follows: 
Termination of Regular 

Group Group Leader Emploent 

T-1 Implosion Dynamics R. E.' Peierls January 1946. 

T-2 .Dittus ion Theory \.~~;: y. R. Sarber November 1945 
·,..'(.<;, · . : , . 

T-3 Efficiency Theory 'V. F. Weisskop! February 1946 

T-4 Diffusion Problems R. P. Fe~ October 1945 

T-5 Canpute.tion D. A. Flanders September 1946 

T-6 IBM Computations E. Nelson January 1946 

T-7 Damage J. o. Hirschfelder August 1946 

T-8 Composite Weapon G. Placzek May 1946 

Many of the above-named group leaders were retained in consult.ant status. 
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J.J On 14 November 1945, Group F-1, which had been part of Theoretical 

Division up to June 1944 (Book VIII, Vol~ 2 1 par. lJ.J), returned to Theoretical 

Division a nd became Group T-7. As before 1 its c oocern WllS the theory of thermo-

nuclear systems. 

J.4 On l December 1945, Hans A. Bethe resigned as Theoretical Divis.ion 

Leader and shortly thereafter returned to his position at Cornell University. His 

successor was George Placzek, who had joined the Theoretical Division in May 1945 

after working for several years with the Montreal group. 

J.5 Early in 1946, a general reorganization took place, and the 

resulting group structure on 8 January 1946 was as follow~: 

(· 

Group Group Leader 
Termination of Regular 
Elnployment of Group Leader 

T-1 Hydrodynamics Joseph M. Keller 27 June 1946 

T-2 (Group dissolved; personnel transferred to T-S) 

T-3 E!f iciency Theory v. F. Weisskopf 2$ February 1946 

T-4 Dif fueion Problems R. Ehrlich 9 January 1946 

T-5 Canputations D. A. Flanders 4 September 1946 

T-6 IBM Canputations R. w. Hamning 24 June 1946 

T-7 Super E. Teller 21 J anuary 1946 

T-8 Diffusion Theory c. Mark Did Not Terminate 

J.6 The return of key personnel to the universities for the spring 

semester in '194.6 necessitated considerable change. Groups T-2, T-J, and T-4 

were dissolved and the personnel were transferred to the remaining groups. 

J. 7 Work on radiation hydrodynamics former~ carried on by Group T-J 

became the concern of R. Iandshof! 1 A niember of Group T.;.7, who in May 1946 visited 

Ithaca, Rochester and Boston to discuss this work with former members of Group T-3. 

Group T-1 was dissolved in June; sane of the problems worked on b;r this group were 

distributed among the remaining groups. A new group, T-1, was formed under the 

leadership of F. Reines to consider the theory of the dragon (p3.r. J.38 ) and to 
~ 
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work on bl.a.at wave a nd damage pr oblems which might a r ise . All c omputat ions, both 

manual and machine (IBM), became the concern of a group under D. A. Flanders. 

In anticipation of Mr. Flanders• leaving, B. Carl.son became group leader of, a 

new group, T-2,on l4 August 1946. 

3.8 Operation Crossroads, which seriously affected the work of sane 

oth~r divisions, did not add to the personnel problems o! T-Division. J. o. 

Hirschfelder, and J. L. Magee, both of whom were with Group T-7 ( Da..nage) until 
•-,·. 

their resignations in the fall o! 1945, returned to devote full-time attention 

to Operation Crossroads . problems in the spring and summer of 1946. 

· J. 9 C1n 20 May 1946, G. Placzek became ill and left Los Alamos on a 

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

affected his unfavorable heart condition; however, he was not t erminated until 

9 July 1946. Robert D. Richtmyer, who had transferred fran -the Patent Gt-oup, 

acted as Division Leader for the Theoretical Division until November 1946 when 

he became Division Leader • 

.3 .10 In the summer o! 1946 a gJ"OUp of consultants aided the work of 

Theoretical Division. This group included E. Fenni, F. Hoyt, and E. Teller 

of the University of Chicago; Lothar Nordheim and Gertrud Nordhew of Clinton 

laboratories; R. Marshak of the University of Rochest~r; R. P. Feynman of Cornell 

University; J. o. Hirschfelder, Univers i ty of i"liscaisin; J . Von Neumarm, of the 

' - Insti tute of Advanced Stud~es, Princeton University; V. Weisskopf, T. Welton, of 

the Massachusetts Institute of Technology . 

With the exceptions of Mr. and Mrs. Nordheim and Mr. Hoyt, all were manbers of 

the wartime star f of Los . Alamos. 

3.11 In the Fall of 1946, s. Ulam, who left Group F-1 in 1945 to 

join the sta ff 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, f or merly of t he College of City of Nevr York, a nd the Division of War 
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Research, Columbia University, joined the T Division Staff at about t he same time. 

J.12 A group was set up in the Fall of 1946 under the leadership of 

R. D. Richtroyer to study the new thermonuclear system proposed by E. Teller, 

lmown as the 11 Alann Clock" (par. J.J2). 

J.lJ 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. I.andshoff 

T-4 Diffusio~ Theory c. Mark 

T-5 liM Computations B. Carlson (Acting) 

T-B Mathematical Methods s. Ulam 

T-9 Alarm Clock R. D. Richt.myer 

T-10 Fundamental Nuclear Physics L. Goldstein 

Effects of Test and Canbat Nuclear Explosions 

3.14 Interpretation of observations of the July 16, 1945 test 

explosion at Trinity and of the combat explosions at Hiroshima and Nagasaki 

made up much of the activity of Theoretical Division in the early fall of 1945. 

- A theory was developed by Group T-1 (Appendix 10,No.1.0) for estimating the energy 

release of a fission banb explosion by ccnsideration of the expansion velocity of 

the ball o! fire in its early stages; this theoretical treatment differed fran 

earlier ones· in that it considered the effect of the high-density material of the 

bomb (and at Trinity, its supporting p.18.tf orm and housing) on the pressure dis

tribution. In an attempt to eliminate the W1Certa1nty (Book VIII, Vol. 2, par. ll.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 

blast energy resulting from the explosion of a fission banb was found to be about 

two-thirds that resulting from the explosion of a corresponding amount of TNT 



(Appendix · 10,No. 11). The final analysis by Group T-1 of the blast and optical 

data (Appendix 10,No.12) gave as the most probable values based on these data 

f?r the nuclear energy release the TNT equivalents of 20,000 tons for Trinity, 

15,0CXJ tor~ for Hiroshima, a nd 50,000 ton.s for Nagasaki; the value for Nagasaki 

was more uncertain than the others. 

Radiation Hydrodynamics 

3.15 The unexpeetedly high yield of the Trinity explosion (Book VIII, 

Vol. 2, par. ll.27) led to a renewal of th e early speculations (Book VIII, Vol. 2, 

pars. 5.43 to 5.45) about the simplifying assumption (Bock VIII, Vol. 2, par. 5.37) 

of neglect of radiation made in the original efficiency calcul.ations.~-~ - ~·~7] ------··· . r ' h :: 
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J.19 · At the close or· the war, Group F-1 (which became Group T-7 on 

14 November 1945) was relieved of its responsibilities connected with the design 

" and testing of fis~ion bombs and was able to devote full-time attention to banbs 

based on thermonuclear· processes. E. Fermi sunmed up existing knowledge on 

relevent thermonuclear processes in a series of six lectures given in Jul,y, August 

9 , and Septeml?er 1946. (Appendix 10,No.17) The period of intensive activity of this 

group came to;:an _end by Jtme of 1946 when the work was curtailed through serious 
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loss of personnel. 

Super Conference 

J.20 In April 1946, a conferunce of mErr.bers of Group T-7 and other 

Los Alamoo staff mar:bers and consultants concerned with the developnent of thermo-

nuclear bombs took place (par. 1.21). The work on thennonucl139.r procc!:lses was 

reviewed, and a specific model of a thermonucloor bcrnb was considered. 

J.21 An account of the fundamental physical processes of import<:tnce . 

to the thermonuclear bOr!lb is presented in Book VIII, Vol. 2, pars. ]J.6 throi.i.gh 

lJ.17, am will not ba repe.-•ted here. The conference, although it examined this 

fund'lJTlental work for completeness and accuracy, centered its attention on the 
t., \~ 

feasibility of the speci:flc model presented by Groip T-7. Proposals and 

suggestions regarding basic theoretical investigations grew fran ex.amination and 

consideration of this model, which mu.:it be described in sane detail before report-

ing the cone lus ions reached. in the c oof erence. 

J.22 The mod.el proposed was chosen for ?Jnenability to theoretical · 

treatment rather than for engineering practicability or efficient use of precious 

material. This followed from the purpose of the ccnference, which was to study 
1 

the · feasibility of thermonucle;ir bombs :in principle, and not to propose design::; 

for actual we.otp~:ms. 

J.2J Consideration of fundamental principles indicated the operability 

of a large class of designs having in co.!ll!lon the follov-:ing features: {. 
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suggest i ons were made for means to :improve the efficiency of use of tritium and 

fissionable materi::tl and to simplify the engineering of the weapon. But no 
~ ' 

. r 
objection on fundamental grounds to the feasibility of a thermonuclear bomb was 

presented. 

J.27 The members of the c·onference estimated that the ex:Perimental 

program, develoµnent, and testing of the thermonuclear super banb would require 

• 
work by a laboratory similar to Lo.s Alamos at its wartime peak for a period of- the 

order of one or two years. 

a recommendation of the conference, Group T-7, soon 
~~::::::::=::::::::::::::::--
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/ This work proceeded throughout the spring 
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and summer of 1946, although it was hampered greatly by shortage of personnel. 
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3.31 By the fall of 1946, continuing loss of personnel and the need 

for cmtinuing work an radiation hydrodynamic.s, which was another interest of 

Group T-3, further curtailed work. In addition, the need for evaluating a new 

thermonuclear system described below further diluted the efforts of the remaining 

pers Cl1llel. 

"AlArrn Clock11-Thermonuclear System 

3.32 In September 1946, E. Teller described a new proposed thermo-

nuclear system incorporating several novel features: 
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was given the name "Ala.nu Clock"-it mieht wake up the world. 
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Pcwer--Producing Devices 

3.37 Two. power-producing devic es were considered by the Theoretical 

,, Division durine the period follovling the end of the war through the year 1946. 

REPETITIVE DRAGON 

3.3$ The first was a device proposed and considered by F. Reines of 

Group T-1, which because of the features it had in canmon with mechanism used in 

the "dragon" experiment (Book VIII, Vol. 2, par. 15. 7ff); was called the "repetitive 

dragon". It consisted of a machine which periodically placed pieces of active 
"'' 

material, either metal or hydride, in such positions that for a short time they 

formed an assembly critical with respect to prompt neutrons. The device would have 

considerable use as a research tool, and could be used for the production of pOW'er. 

Extreme accuracy is de .. manded of the mechanical· assembling device to keep fairly 
I 

uniforrr• the bursts of power, whic.h vary exponentialJ..y with the length oi assembly; 

.......__ use of the hydride, 
~~~ . 

in which the mean time between fissions is about one hundred 

__ ,._ \ 

\ 



times that o.f the metal, would permit somewhat gr eater tolerance in the mechanism. 

FAST REACTOR 

J.J9 A second pOW'er- producing 11!ast" reactor was worked upon by 

C. Mark o! Group T-8 with the help of the computation groups T-2 and T-5. Although 

R. P. Feynman first suggested this type reactor in 1943, this specific reactor 

W-dS proposed by P. Morrison and is described elsewhere (par. 4.7). It consisted 

of a fairly complex arrangement of p lutonium rods, coolant, and tamper, which 

formed critical assembly for neutrons with fission-~pectrum energy. Using a 

modification of the diffusion-theory methods developed for determining the 

criticality of the simpler assemblies considered in bcmb design, Group T-$ was 

able to determine accurately the critical dimensions of the assembly. 

\ 
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Chapter TV· 

PHYSICS DIVISION 

Formation of P-Division 

4.l The Research Division under R. R. Wilson, (Book v:II, Vol. 2, 

Chapter XII) and the F Divlsion under Enrico Fermi, (Book VIII, Vol. 2, Cmpter 

XIII) cootinued experimental work throughout August and Septer.iber 1945. Both 

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

program, and both suffered the same unrest. Thus no especial advances in 

research r esulted. Before Dr. Wilson left the l aboratory he r ecommended that 

the Research a nd F Divisions be canbined into a single unit lmol'm as the Physics 

Division. In a letter of Jl October 1945, he expressed the thought that the 

"work performed by these two divisions plus the inclusion of the fast chain 

reactions _was -i:articula.rly important to give the new Research Division a solid 

foundation around which to orient some of its work" . (Appendix lD, No . 18). 

4.2 'Ibis recommendation was acted upon 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 \ms not absorbed was the super and 

General Theory Group (Group F-1) under .Edward Teller. This group was transferred. 

t o the 'fheoretical Division on 14 November 1945 (Chapter III ) • Thes e changes 

result ed in the following organization at the end of 19451 

P-2 'Nater Boiler L. D. P. King 

P-J Cockcroft-Walton accolera.tor H. H. Barschall 

P-4 T-Roaction E. Bretscher a.nd H. St<l ub 

P-5 Reactor P. Morrison 

P-6 Yan de Graa f f Research R. Taschek 

P-7 Cyclotron R. R. Wilson 

P-8 Radioactivity E • Segre 

P-10 Fis s iCn Studies H. L. Anderson 
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1 .. 3 The Oivi.sion was rounded out during 1946 by the addition of 

other groups: P-1, Electronics under .'/ilbur Hane, (formerly Group G-4 in the 

old G-Division) was absorbed in P-Division 1 January 1946; Group P-3, Cockcroft-

Walton a cc elerator, or D-D source, r ena ined under Bar s chall until July 1946. 

Jor genson became Group Lead er and continued in this position until the group 

was consolidated with Group P- 6 in Septe,nber 1946. The cooibined group ret.'l ined 

the designation P-J, under Ric hard Taschek and continued work on both the Van de 

Graaff (short t ank ), A- nd the Cockcroft-'"ialton accelerator. P-9, V.3.n de Graaf f 

construction under J. L. McKibben, wa3 a n ew group formed in Janu2.ry 19/_.6 with 

the responsibility of completing a new van de Gr aaff; the latter part of January 

19l~6, P-13, Cosmic Rays Gr'oup was formed under Larol Froman. This section !fas 

devoted to research on atmospheric radiations, particularly the neutron component. 

4.4 A f urther reorganization took place in Februar• 1946. Groups P-7, 

P-8 and P-1..0 were discon t inued and a rearrangement of des i gnoLt i ons and responsibili-

ties follO"".ved, leaving the f ollo-:ring division structure which remained (a lthough 

with some changes in Group Leaders) t hr ou.3hout 1946: 

P-1 ElectTonics Ernest ~ltt erton 

P~2 Water Boiler L. D. P. King 

P-.3 Van de Graaff (shor t tank) Hichar d Taschek 
Cockcroft-Walton acc1~lerator(fo.rmer~ P- 6. See 4.J) 

P-5 Fast Reactor 

P-9 Van de Graaff 

P-11 Betatron 

P-12 Cyclotron 

P-13 Cosmic Rays 

c ons truction 

David B. Hall 

J . L. L!cKibbe.n 

William Ogle 

J. A. Fowler 

Darol Froman (Group 
dissolv~d June l'.146) 

4.5 Dr . Man l ey r esigned his posit .ion as Divis.ton Le2.der in Jul.v 

in ord0r to do furti er r ese..-irch work and Dr. J . u. B. Kello1~g became Divis lon 

J..eadHr . Dr . Manley remained in the div i :;ion as Associate Division Leader . 



Phzsics· Divislon Activiti'3s 

4.6 The rna.ln efforts of the division were centered a round problem.a 

of the fis3ion process, the D-D and D-T reactions, the scatterin~ process, and 

the fast r eactor. 

1"· 
THE F1ST REACTOR 

4. 7 In the fall of 1945, Dr~ Phillip Morrison suggested the con-

struction of a new nucle.ar reactor at L:>s Alamos . This <las the first to be under-

t aken in the Manhattan Distrl ct since the close of the war, and it was to be 

different in principle from all other existing reactor::; . 

4.8 It w::i.s specifically proposed that the laboratory build a reactor 

uti.lizing plutonium and operating on fast neutrons at a power level of about 10 KN 

using mercury as a coolant. The philosophy underlying this proposal was based on 

the foll~Ting as surJptions : 

1. The laboratory n eeded more information on the properties of near-

critical systems operating on fast neutrons since the bcrnb itself was a super-

critical system based on fast neutrons. 

2. The spectrum of fast neutrons produc ed by such a reactor would be 

~losely the same n.s ~ from the. bomb itself and the reactor "11ould thus form a 

useful tool for the explorat ion of problems assoc~1ted with nucl,38.r reactions in 

weapons . 

J. No plutoniun reactor and no f as t reactor had yet been attempted in 

spite of the fact that such systems were potentially of great inter est both from 

the point of view of the production of useful power, and fr om the point of vie~" 

of br eeding or conversion of fissionable r.iaterials . 

4. The desirability of such an objective, having both we.a.pen goals, a nd 

yot application to th e peaceful uses of atomic power , was apparent in a laboratory 

s trivine to es tablish itself on a useful an:i effective postwar p:Lane . 



4. 9 Approval was ,,. gra nted by Major ,ener:L l L. R. r~rcv0s for this 

construction and the necessary plutonium 3. llotted f rom mat e r ial on h:md 0~· a 

character not completely satisfactory f or weapon uze. 

4 . 10 Ground was broken fo r the new laboratory bu.ildin,, in ID·;; !i b .mo.s 

Canyon (adja cent to the Chega laboratory housin th e '/later Boil er) on 15 .:ay l '!U. 

This building was the .first on t he mesa to be planned on the ba1 i s of rerm.-1n1mt 

construction. 

4. ll Experiments on rods of the active material bet;an in March 19 6 

under R. D. Baker's Group, CMR-5,(see par . 6.28 ) . The extrusion of Pu 0--- ph<L.~H: 

rod a t l oYr temperature led to partial transformation to o( - ph;ise, presw:..-1'ol~· 

induced by the grea t amount of working . High-temperature extrusion, a lJ. in •Lr-: v--1.::_ 

phase stable region, proved tmsatisfactory from the point of d~rnens ions but ~.e 

densit;r rem3.ined low. Machining of ex truded over size rod '" , in this manner , wf.l.s 

undertaken in April and was. successful enough to start production in June . 

4 . 12 The canning r rocess was Lso begun :in June . One rCY1 was 

experimentally canned in a special air-filled disposab l e c ,1.n . This was expo3ed 

in high flux in the water boiler . The canplete operation was mov ed to DP :.":it1·~ 

for general health reasons the .L:l. tter part of the yea r . 

4. ]j Dr . Morr is on accepted a position at Cornell Univers ity, a:1rJ 

Dr. David B. Hall continued as leader of this work. 

4. 14 Fi.ml assembly of t he reactor progre~ scrl rap:i.dl.ir c:ur:Ln ~ t. ~.e 

sw.1mer of 1946. By August the t:i..rnper bloc ks of uranhm. h:1 d b•:en pla t ed 1:ill · th, .. 

a dopted three- mil electroplated Ag and were assernb led . The a ct i ve material hacl 

been in t roduced into the r eactor ca n a :1d the tamp er clos er i by use of t he :ufet.y 

b lock and installed hois t. Th is operation was perforn·0d by remote control. 
I 

4.15 Initial crit i .~t l a ssemblies of t he f a:> t r e:.ctor '.V(j'!.'"- st,.1rte 1i 

on 12 :~ept.e:nber and continued for t!1ree days unt il :nech,rnical failure of' U.e 

bott om tan.per me c hc1.nisrn r es ulted i n ·:i. suspension of o;:;erat"i.on.s for almo0t. ·.-· '.z: .: 



days while the apparatus l'ras taken down and completely reassembled. Sane of the 

assocfated reactor equipment was redesigned at this sa.me time with particuhr 

emphasis on the safety block mechanism. 

·4. M Early in November, the reassembly of the re..1.ctor had been 

canpleted including the aluminum envelope enclosing the reactor pot, uranium 

tamper, tamper cooling jacket, steel tamper and four inches of lead shielding. 

Considerable progress al.so had been made on the electro-magnetic mercury pump, 

the mercury flovnneter, heat exchanger, and supply and sump tanks, but this 

auxiliary equipment was not completely finished . 

4.17 Critical assembly moasure.rnents were again st.a.rted on 19 November 

(without coolant or the external radi&itiru1 shield), and critica l condit ions were 

reached two days later . 

4 . 18 The follOl"Ving table gives the loading and observed rrrul tiplicat ion 

when all ta1 per materials (safety block, top tamper , control and safety rO':ls) were 

in position of maxinrum reactivity. The reactor cage had avail.able 55 holes for 

insertion of active material rods. The plutoniwn was lcxi.ded in a centr::!.l array 

and all remaining holes filled with rods of natural uranium. These first 

assemblies were done without mercury in the reactor pot. 

No . of plutonium 
rods loaded 

10 
15 
17 
19 
21 
22 
23 
24.* 

M 
obs 

2 • .20 
3.91 
5.41 
8.55 

. 14. 8 
2J.l 
4~.5 
C><) (critical) 

1 

Mobs 

0. 455 
0.256 
o.185 
O.ll7 
0.068 
0.043 
0 . 021 

0 

*The critical mass was 2J . 8 rods as esti.m.•ted fron the control rod 

calibration. The crit:Lcal condition was found by brin,~ing the pile to a slow 

p(~ riod by means of a control rod. 
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THE ELECTRONIC.3 GROUP 
~~ I 

4.19 P-1, with Ernest Titte rton, Group Leader, functioned effic iently 

as a service unit of the Division. Their efforts wer e not s olely c onfined to P-

Division, but were extended to all technical groups. This wa s par t icu l:J. r l y true 
' 

during the surrrner of 194;6 when los:> of tra ined electronic men in t he technicoi. l 

groups threw an extra burden of repair work and designing on Group P-1. Besides 

' 
the above routine duties, the group comple ted and test ed engineerine modelA of 

os cillators, gauges , aflC;.l~ers and amplifiers. 

4.20 · Certain technica l problems a rose in October 1946 which r ec eived 

priority from the Electronic2 Group for the rest of t he year. The most impor tant 

of these research matters was cyclotron arc modulfition. It was necessary to re-

design frequency dividers and mod:U'y certa .in other features of ~~cbaniel •s circuit s . 

(par . 4.6l). Research was initiated on a degenera tive stabilizer circuit for the 

I>-D source to prevent t he beam from wa nderL'1g off the target . A t hird object i ve 

was research on McKibben's informer problem on the 8 Mev Genera t or (par. 4.4lff ). 

The fourth major item confronting the group was an order for heavy du ty power 

supply and control c.ircuits for pulsing a sf.)ark gap light source in synchronism 

with. a fast camera. There were serious difficulties in connection with ext i nguish-

i.ng the spark at frequ encies as high as 1500 c.p.s. and it was estimated t ha t i t 

would require three months to solve the problem. 

THE WATER BOILER 

4 . 21 The Water Boiler Group, P-2 (formerly F-2), under L. D. P. King, 

successfully operated the "boiler" for 3783 K.W. H. during the period August 1945 

to December 20, 1946 for a tota l of 4009 K. W.H. Dur ing t his period, r es earch work 

continued and changes were made towa rds mak:L11g t he wat er boile r a penn.anent re.se:1rch 

tool. 

4.22 During Jul:r of 1945 , the reactivity of t he pile gr eat. l.r d ecr eased 

due to the excessive los s of nitrogen, a nd the forma t ion of a precipita t e . To avoi<t 

future trouble of thi.s type , some minor design c ha ngeg we r e m:ide before r e13sembl:r, 

and the nit.rogen concentrat ion was ma inta i ned a t a n or m .. 1.l l'=v el. Th is requir ed the 

addition of acid a nd wa ter in the ratio of 1. 1~ to 1 ins te~d of thE' pr ev i ous V.<ilue 

2.8 to 1. 
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4.23 The overall radiation in the building was substantially 

decreased by improving the shielding in the gas outlet line, thermal column 

and ports. The controls were canpletely rewired. The safety circuits were 

simplified and the installation of· a new large fission chamber in April, permitted 

a linear calibration of the autanatic control over the entire operating range. 

The accuracy of this control was increased by incorJX>rating a complete ccmroercial 

potentiometer in the balancing circuit. 

4.24 An analysis of the gas from the boiler indicated that about 

.30% of the total fission activity is carried off in this manner. An intens ity of 

40 R/hour at one foot fran the outlet line is observed during full pom:ir operation. 

'Ihe gas evolution due to electrolysis was found to be about 2.J cc/sec/K1rl. 

Considerable difficulty was exper ienced with background activity from the radio

active gas. On several occasions it was even necessary to stop boiler operation 

for health hazard reasons . ·Plans were begun to obtain a perrnanen t solution for 

this problem. A shielded concrete pit was constructed to house the safety liquid 

trap for the gas outlet and the outlet line in the vicinity of Omega was all made 

of stainless steel pipe buried underground. The gas outlet was ranoved to a t'lider 

part of south mesa , about 1500 feet from Qnega . 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 stock and gas dilution might be more 

sat i.3 factory . 

4.25 Numerous irradiation of samples continued throughout 1946 for 

other grou~. Notably for the health group, radiochemistry group a nd other groups 

in P Division. 

4. 26 Research work was continued along severa 1 lines. Ex.periments 

on short delayed neutrons and gamma rays from U 235 and plutonium were continued. 

A long s eries of measurements ·Has begun on the ranges and fission yields of 

plutonium fragments, the heavy group has essentially been completed and work on 



the light group ha::; begun. · The cross section of 40 hla.140, 1129 a nd Srn
28 

were determined. Construction work on a thin lens Beta ray spectrcmeter for 

energies up to 15 Mev was canpleted in July 1946.' A preliminary run with Ta lB:2 · 

indicated poor resolution. Co~limating slits, however, had not been ~djusted 

and no current stabilizer was used on the generator. A large 3011 diameter fission 

chamber vras begun for measuring angular distribution in scattered neutrons. The 

chair.ber consists of 15 one-inch concentric rings coated with u2J 5. 

PARTICLE ACCELERATORS 

4.27 t the c los e of the war, the Lo.s Alamos laboratory found itself 

with a variety of equipment which had been borrowed or leased from various 

institutions . Chief among this equipment were the following accelerator5: 

1. The 40" Harvard Cyclotron. 

2 . The Univf::rsity of Illinois Cockcroft-Walton accelerator. 

3. 'The University of Wisconsin "Short Tank" \fin de Graaff. 

4. The University of Wisconsin "Long Tanki' Van de Graaf!. 

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 'acadendc laboratories, nevertheles.s , 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 with as much enthusiasm as possible and the ability of the labora tory 

to proceed · vdth an immediate r esearch program was one of its few attractions. 

Accordingly, efforts wer e initiated to purchase outright as much of this equipment · 

as the individual universities might be willing to sell. In s ane respects,~ there. 

was found more enthusiasm for thes e proposals t~n might have been anticipated . 

The rapid advances of the war years had filled all physicists with a desire for 

bigger a nd better accelerators - and the prospect of disposing of olcter and smaller 

equipment a t a r eas onable price and using the proceeds to finance larger- sca le 
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devices turned out to be rather attractive. 

4.z:t Ultirrately arrangements were canpleted to purchase all of the 
. 

above equipment, with the exception of the University of Wisconsin 11 long tank" 

Van de Graaf! accelerator (Appendix 101 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 ~~uld have been possible to maintain an operating division in nuclear 

physics had a long program of accelerator construction been required, and the 

coopera tion of the above Universities in being willing to sell their equipment 

indicates a real willingness to assist the laboratory. 

Cockcroft-Walton accelerator and "Short Tank" 

COCKCROFT-WALTON ACCELERATOR 

4.30 Elcperimentation by this group was greatly curtailed by the 

water shortage the latter part of 1945. The D-D source could . not be operated; 

DP Site suspended op~rations and could not deliver source; and work on ion sources 

ceased. 

4.31 By the end of February 1946, the vater supply became more 

abundant and experiments with the accelerator, ion sa.irces, disk scattering, 

measurements of D-D cross sections, and scattering of high-energy n eutrons by 

H and D again went forward. 

4.32 In March 1946, the results of measurem€nts for D-D neutrons 

were obtained . The scattering of neutrons by. hydrogen still showed a slight 

( ( 5 percent) preference for the backward. scattering of neutrons. 

4.33 The scattering of D-D neutrons by deuterons shovrnd a strong 

anisotropy. In the center-of-mass system the differential scattering cross 

section per unit s olid angle is 2.2 times greater for neutrons scattered through 

100° than for neutrons s~attered through 90° . The area under this peak in the 

differential scattering cross section is about 15 percent of the total cross ..... 

section . 



4.34 Tests w~re nu e throu~i::hout , prJ 1 and !l!ay to establish the f a ct 

that the yield of neutrons and protons f rom the D-D rea.ction is constant for a 

given set of conditions . Discre.pancies were traced to a too low pumring speed 

at the target chaniber. In June , a by-passing pumJ;ing lead and snialler diaphragms 

to restrict the beam, were :installed. This decreased the variations of yield 

somewhat but not canpletely. 

4.35 The Cockcroft-Walton accelerator group continued runs on D-D 

yields aft e r t he Van de Graaf! was changed over to the tritium program. The 

main reason for the variation of data seemed to be unstable operating conditions 

of high voltage output . 
~ 

An electronic stab).izer of hieh voltage was installed 

but experimentat i on was still in process as of the end of 1946 and evidence was 

not conclusive that t he trouble had been entirely eliminated. 

4.J6 A5 previously stated (par. 4.Jj the Cockcroft-i'falton Group was 

an independent unit of the Physics Division (P-3), until September 1946 when it 

was combined ·Ii tr. tt:e "short tank" group inasmuch as their experiments were often 

the same except on the different types of accelera tor. 

"SHORT TANK" VAN DE GRAAFF 

4.37 This group's activities were completely halted by the lack of 

water during the winter of 1945, and not until the ear:cy spring of 1946, did thPi!' 

work continue. 

4.38 By March 1946, the group had completed evaluation and analysis 

of measureraent.s on satm·ation behavior, and the characteristics of tte Frisch 

grid . 

4.39 The program for t r.e "short tank" changed in August 1946 whe . 

var iou s aspects of the tritium source wer e placed under observation . Assembl~· 

and construction of t he D-T experiments ca l l ed for modifications of the tank . 

The diffusion pump was 3et up 1th silicone oil. All gr aphite and carbor. shutt. ·~r . . 

liners, s lits, and diaphragms were replaced with tantalum. A glass-ur<1nium 



Jnlillpi nt:; system was i nsta lled wit h 1.'orept.unps seal€d , s f et~,r circuits nli..1.de 1vith 

l. ree bur ettes for the fore pumps Hr.ich wou ld permit the t r itium to go t o the 

for epurr.ps in case of a double accident. 

4. 40 A tritium sample of rated 18 percent concent r a tion was admitt ed 

to the {). pump on 29 November 1946. The data r esulting fl'om bombardments 

indic c:: tt::d that the sample was weak , probably not containine mor e than 5 percent of 

T. Before further experimentation could g o on it was n ecessary to get a richer 

s ample for target rm.t erial. 

VAN DE GRAAFF CON.:>TIWCTION 

4.1~1 The loss of the "Long Tank'', how€ver, placed a s e ri.ous gap in 

the range of neutron energies which the laboratory could investigate, and 

introduced this gap in these exper:Unents devoted to the utilization of thermo

nuclear reactions. As such long range problar.s were considered to be fundamenta.l 

to the philosophy of the laboratory, (Appendix No. 1 ) the pr oblem of re1:edying 

the situat ion was considered. 

4.42 Since a new mach ine had to be constructed, and ii:iasmuc h as no 

a dequate accelerators were planned for construction.by any of the rmjor electrical 

ccopanies, the laboratory was able to consider the most desirable type for its 

purpos es . After sor!ie prelin.inary and sw.all scale experimentation, it was decided 

that a V.a n de Graaff ac c el erator in the range . of B to 12 million volts would permit. 

tr.e en t ire energy spectrum of neutrons from the lowest energies up to more t han 

20 Jev to be invP.stieated. The cos t of such an ins trument was estL'Da t ed a t 

$500 ,000 and, if constructed, and successful, would be th~ largest generato1.· of 

its kind i n t he world. Permission was requested or' Genernl Groves t o mnb,~i~~< upon 

this progr:;.I:i., and this was e ranted dn 12 Dec e:nber 1946 . (Appendix 10 , No . 20). 

1 •• 1..,3 The responsibility for the design of the IIBchine >'f"dS carri•3•l out 

by Dr . J . L. !.fcKibben (Group Leader of P- 9 ) with con~ult ing advic e of Dr. J. l!. 

'ilillili..rns of the Univeri.J ity of Minne;rnta , Dr . R. G. Herb of t he Univer s ity of 
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~Vis cons in, and Dr s . V n de G a:if r ·rncf 'I'ru:ip of the lfus:;. cl111setts Institute of 

Teer.no logy. 

4.'+4 It waG specificnlly proposed to use this accelerator in 

continuing the scutterine and croos- aec t ion experimen ts , JXt rticub.rly with 

fundamenta l rticles a t hl,;her volt.:lges ; to .roduce a nd study neut.ron.'3 up to 

ener gies of ai:prax.imately 25 million electron volts ; to bridge the gap with 

experiments employing neutrons betv-reen 6 a nd 12 ~ev, a range wl1 ic h could not 

formerly be rea ched with exis t in; eriu iµnent ; to study· the N~-N:U.. rea ction 

(important in connection with the possible ignition of the a~~osphere) ; a nd to 

study new (p-n); (p-2n) , and (p-d) r e..•ctions which nuy occur at these higher 

ener gies. 

4 . 45 Almost as importa nt a3 the .above mentione·i experimental field 

·.vhich this instrwuent offered , was t he opportunity it pres ented to ttract .:i.nd 

/.:eep good nuc l ea r physicists associ3.ted with the Lo.'.l AL3.mo3 laboratory. 

Farticularzy in t he pr o5r am of coo er ation with un iver.:;ities , such a tool woul,1 

be inva h.t.J.ble in maintaini:-ig a ccr.ipetent staff interested in basi4 nuclear ph~r~' .:_ ,~s 

c nd its potential applir;a tion t o military wear..ons . 

4 . '46 Dr. J . L. McKibben outlined the proposed design .J.nd pr ogress on 

the gen~rato in a report of 11 Octobe r 1946 to Dr. N. E. Br .3.dbury (Appendix 10, 'o . :Z1 

The design proposed consisted of a separation colw:' .. '1 permitting high prcs:rnres 

of special gases around the hi13h potentia l elec trode wh.i. ch could be oper~ted 

without the char g ing belt in a hi~h wlndag8 1 cor ros i ve atmospher e . Thia was to 

give fl exibility to the r:iachine, keep it f r eer from ditt and make servi ing 

0~npij..er, since t he critic~l parts .were ac cessible by ra isinb th e vessel. 

4.14-7 A small test generator usirJ.e standard parts of the instrw::ent 

w1der construction vas constructed and in opera tion by 1 July 1946. It lud a 

s eparat i on co lwru1 l~fe~ t tall by 1-foot in ct.Li.meter . The hlgl1 volt.age elec trode 

wa s ch.J.rged vr) tl ! a 6-inch wide belt . The tank wns JO-inches OD and oper ited up 

to 500 p . s .i. This WLtS prim.:::l'il.:f to bP. ;1 source of experimental infonnation c..:; 

_1Wii 
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well as a training mechanism for new personnel. 

4.48 The plans for the 1.a:rge instrument took form as a divided 

pressure device with the belts running in a lower pressure ~egion inside the 

separation column. Three evacuated tubes were to be provided in the low pressure 

region. Large shells located in the high pressure region outside the separation 

column served to divide the potential between the high potential head and the tank. 

4.49 The insulating column or separation column was 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 

voltage and in addition is fireproof and ·malleable. It was selected for the 

purpose, therefore, over other possible plastics and phenolic bound pa.per. 

4.50 In small-scale experiments under final conditions, voltage 

gradients of 1.5 million volts per foot were obtained. 

4. 51 Original plans called for a control room containing two 

laboratories, shielded with a co?cre_te wall, and a small shop. The best design for 

the build~ seemed to be a steel tmter 150-feet tall with a windbreak, with a 

125-ton hoist located at the top of the tower !or disassembly to accomplish internal 

repairs . 

4 . 52 At the close of the year (1946), the generator tank design had 

reached the point where many orders were being considered by the Ill.'.lnufacturers. 

The separation column had been ordered. The 256 steel rings were in process of 

manufacture by the Consolidated vtecl Company. The di e for making the Mykroy rings 

W-d3 completed in Los Angeles. A press had been loo.ned to Electronics Mechnnics 

for the molding of these rings . The tank was beine designed by the Con.solidated 

Steel Canpany with an estimated five months canpletion date. 

4.53 Designs were not canplete for the inner column, or for the 

buildings. And t he slt e location had not been finally approved. 

THZ B:S"l'ATRON GROUP 

4. 51+ P-11 , under the supervision of s. H. Neddermeyer , became part of 
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P-DiYislon in January 1946, after U-Divi3ion ceased using the instrument for 

research (par. 5. 58-3). 

4. 55 Ex:per:i.m.ehts were conducted throughout 1946 on photo fis ::iion 

thres holds in normal uranium, u235, tf38 and plutoniwn. 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 uranium, and u238) have thresholds at about 5.2 Mev. Hmvever, 

this work is not conclusive as ·it has been observed t hat the t hreshold for the 

produc~ion of neutrons from the betatron is also 5.2 Mev. Therefore , there i s a 

doubt as to whether the fission observed is neutron produced fission Ol' ga.nrna 

fiss ion. 

4. 56 An independent section of this group \"BS devoted to work .in · 

chronotron and counter development . The Chronotron i s a system cocnprising a 

tr:J.nsmission line and a detector or an array of detectors c rupled to the line at 

evenly spaced intervals , whos e function is t o determine the region of super position 

for two transient pulses t r aveling along the line in opposit e directions . The 

t erm detector is reserved for this specific meaning and the term C0\111ter is used 

to mean a device which produces a pulse when traversed by a charged partic l e. The 
i 

ultimate purpose of the whole development was to produce a s ystem of chronotron. 
. 

and ootmters by which velocities of charged particles c~n be moosured by 

comparison wi t h the propagation rate alone the line . 

4. 57 The first chronotron model was c.anpleted in the summer of 1945 . 

Tests with a single detector shovred that, with pulses generated by a condenser 

discharge with amplitude 50-150 volts and tine constant of the order of 10-lO sec., 

· ~ time differences can be measured to an accuracy of about 3 x io-11 sec. 

4. 58 A second model was finished in March 1946 and t es t s indicated 

a cle~ner operution t~n with t he old model , but the pul.Ber gave serious 

d :Lf'ficulties . Experiments continued on this model until the J.ns L of June wben 



Neddei·meyer left for ~·r.:i.shi.ngton St<i.te University. Shortl.y after his termimtion , 

this equiµnent was transferred to him at veattle, Washington . 

The position of Group Leader of betatron activities vms assumed by 1Nilli3.lll Ogle 

on 1 July 1946. 

CYCWTRON 

4.59 A.rt.er the reorganization of P-Division, the Cyclotron Group 

(P-12) under J. A. Fcwrler, had to reconstruct its own organization by 

indoctrinating an entire new crew·, and by making certain repairs to the cyclotron. 

4.60 Explo!""dtory experiments were conducted on distribution of fission 

fragment energy as a function of inc.ident neutron energy . A auit--1ble fission 

fragment energy counter was designed and constructed in March 1946. This problem 

was temporarily tabled in May 1946, to investigate the apparent fine structure 

of fission fragment energy spectnun, but was reswned the follmdng month. E>tperi

ments were continued but high radiation in the vicinity of the cyclotron ca.used 

considerable difficulty with the counter. 

4.61 In October 1946, the Electronics Group started building circuits 

for modulating the arc of the cyclotron (par . 4.20) with variable pulse widths . 

The detecting equipment was modulated in such a manner that the neutrons arising 

a t the target due to the arc pulse were separated into energy groups by the time 

of flight over a fixed distance . Twelve. successive time intervals (corresponding 

to twe.Lve neutron energies) were employed. This equipment was still not canpleted 

as the year closed. 

COSMIC R~DIATION STUDIES 

4.62 A temporary group under Dr. Da.rol Froman was set up in January 

1946 to furth er sc ientific data on cosmic radilltion (par. 4.3 ) • Four BF 3 countera 

built for u.se at Operation$ Crossroads were adapted for measuring the neutron 

components of the cosmic rays . These counters had -:.i.n efficiency of about 2'.b for 

thermal ne~trons. 



~D_ 

4.6J A B-29 a irplane fran Z-Division \·ra3 used for this work. The 

plane was modified by removing all gunnery equipment, armor glass, am hydro-

genous material fran the tail section, and installing t.he four counters : a bare 

(not shielded) enriched counter three feet from tle other three, an enriched 

counter covered with 0.030-inch cadmium sheet,. an enriched counter shielded with 

1-inch of a4c (normal boron - density 1.3 gm/cc), and a normal BF
3 

CQ.U1ter 

shielded with 1-inch of B4c. These three counters vrnre two feet frcm each other. 

The high-voltage box and preamps for these counters were also in the tail section. 

The .f il.ament supply and coaxial leads for the signals were strung from this section 

t o the radar room which contained the amplifiers , scalers, recorders., and power 

supp13. A cadmium-paraffin-covered counter to monitor total neutron intensity 

was mounted in the radar room, also. 

4.64 Initlally it was feared that the gasoline carried by the plane 

(sane 6500 gallons) 1 would affect the bare and Cd data. However, measurements taken 

at the same altitude ~t the start a nd end of a flight after the gas load had shrunk .. 
3500 gallons rere identical. Apparently then, the cQl.inters could be considered 

as being in free space. 

4.65 It was thought that as altitude was gained counting effects from 

showers might start , even with high bias settings . This was checked by running an 

enriched BFJ counter and a normal BF3 counter; bare and with a a4c 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 t he count 

was, at all times, either of neutrons or natural background. 

4.66 Sever al 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 rewa ined ccnstant at altitudes above 7,o<:.XJ feet and has a value of 

2.rn. Also , t te counting rates in a ll counters vary i n the same way with altitude . 

Bad we.ather conditions and faulty mechanical performanc e during two flights cur-

ta iled the duration of the time a loft and good s tatistics were not obtained. One 
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flight was at tempted during cloudy weather fore ing the plane · to r emain below 

the main cloud body. Direct~ und~r the large cloud mass , the count was high 

except in the paraffin monitor. As the plane approached openings in the clotlds, 

the count dropped. 

4. 67 lack of personnel :to staff adequate~ this group, and urgency 

of other experimental work in the Divisio~ , finall.y caused the program to be 

abandoned in June 1946. Full .details of the operation were recorded by H. M. 

Agnew, w. c. Bright , and Darol Froman (Appendix lo~ No. 22). 
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Chapter V 

M-Division 

Formation of M-Division 

5.1 In the reorganization of the laboratory in the fall of 19451 

M-Division was formed under Darol Froman, Division Leader, with the essential 

responsibilities previously assigned to the Weapon Physics 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 gr~ip 
Group or section in old 

No. Grou,E Name leader organization 

M-1 Design and Production R. E. Schreiber In part G-Eng ... and G-1 

M- 2 Critical Assemblies L. Slot in In part G-Eng. and G-1 

ll>-3 Initiator H. Fulbright G-10 

ll-4 Electric Method A. Graves G-8 

M-5 R.a La D, Hall G-6 

M-6 Fla'sh Photography w. Koski ·x-1c 

ll- 7 Super Mechanics J. Tuck In part, G-2 

ll-S Optics B. Brixner G-11 

M-9 Magnetic Method E. Creutz G-3 

M- 10 Betatron s. Neddermeyer G-5 

M- 11 Consulting Engineering- Physics J. T. Serduke In part G-Fng. and G-10 

General Responsibilities 

5.2 Confonn.ing to a long-range policy of laboratory activity, 

lJ-Div is ion was assigned the follovling program of work including both peace-time 

applications of nuclear energy and a continuation of weapon development: 
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1. l!aintenance of the Weapon insofar as the pit Y'Tas concerned. 

5.3 This included engineering design, prcduction, inspection and 

surveillance of all parts of the gadget inside the HE charge for the stock

piling of weapons. It also included the maintenance of field equiµnent, written 

instruction, and personnel with adequate kna.vledge and experience for assanbl.y 

and tests. Of course there was a considerable division of responsibility with 

the CMR Division in the production of active cores and initiators. 

2. Critical AsQemblies 

5.4 This included ·not only routine measurements of the nrultiplication 

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 connection with safety problems 

for the Los Alamos Project ana other Manhattan District Projects . 

3. Improver.lent on the bomb 

5. 5 This experimental v1ork included the induced motion and compression 

of pa.rts of the pit by HE; the design and testing of new models ; measurements of 

the i,m.provement effect·ed by new explosive arrangements; a detailed study of 

initiators; fundamental studies of shock waves and the associated hydrodynamics; 

some measurements on the effects of explosives in collaboration with the X-Division. ·. ~" -

, 4.. SUper M,echanics 

5.6 This phase included experimental studies of proposed mechanical 

methods of ini,tiating thermonuclear reactions. 

5. 9ptical and :Engineering-Physics Service 

5. 7 This responsibility embraced the design, procurement, etc. of 

spec~l optical. and photographic eq"1.1ipr.1ent and of physical measuring instruments 
. -

for other groups and divisions as well as for M-Division. 



DES IGN AND PRODUCTIOH 

5.S • Work on components for the Levitated Gadget w:-i.s continued, 

pr edorainantly under R. E. Schreiber's group, M-1. The overall design progressed 

with innumerable experL'Uents and calculatior~ on jetting , compression ratios, 

nor:://, 

a nd shock wave defo:nrati~ 

' f--
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I DET"'~Tt: l>BLBTED 
I 

LE TED 

----- ---------
5.9 All the available data at this time together with the results of 

· calcuJa tions made in the Theoretical Divis ion seemed sui'f i c ient to fix: the 

dimensions of the parts of · t he pit. Henc e the Weaponls Panel agr eed on 7 March ....... . 

1946 to freeze the ·type of p i t described belovr: 
-------------~------ .. ----·--- --- ... - . 

r 
I 

I 
Construction of a fuµ..-scale test model 

-----· and tvr-~- -:-h-a-=-u---sc-a-:l~e-m_o_d~e-=ls--:-t-o-s-:-tu-,-:iy a s ser.1bly procedures a nd to t est mechanica l 

WO.!> 
strength and support members ~ completed in Jl.U1e 1946. 

·~ ~ - ..... --- ,. . __ ......... - ·------- -· - _,...... .... .. ---------~ .. -------.... . 

) 
I.__--- - -------------·-- --

-BECRJS;f 



5. J2 In Septer:1ber 1946, M-1 was reorganized to take on , as pa.rt of its 

r esponsibilities, a program of weapons control, covering the pit in all its ra rts. 

The p.lAn initiated was to transfer all completed pits , apart from the initiators, 

a ctive 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 

Ill/;iter ial and the initiators. In the reorganization, la Roy Thanpson became Acting 

Group Leader of M-1, and R. E. Schreiber t ook over Group M- 2. 

5.JJ A committee consisting of M. G. Holloway, R. E. Schreiber, Ia Roy 

Thompson , and Wm. c. Bright, under the chai~nship of Bright, was appointed to 

advise U-1 on the preparation of manuals a nd 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 ma.de necessary by the decision to deliver hot 

plugs to the Armed Forc es as a simplification of procedures at advanced bases. 

5. 15 Another phase of the Design and ProductiOn Group was a training 

program for Army Officers, under the direction of 1£. G. Holloway. This training 

giv es these me n (chos en because of their excellent qualifications) a suffic ient 

background in not only the necessary routine mechanical assembly operations but 

also in problems of safety so that they may intelligently cope ;vith unpredictable 

occurrences or accidents . On 1 Novanber 1946, . William C. Bright assumed leader-

ship of group r..1. 

CRITICAL ASSEMBLY 

5.16 Crit i cal assemblies of active material in various tampers, was 

continued after the cessation of hostilities , by the G-Division critical assembly 

group. Harry K. Da.ghlian, a staff member of this group , on the evening of 21 

August 1945 performed the experiments but inadvertently obtained a super crit ical 

arr angement. He quickly dispersed the assembly, but in doing s o received lethal 

exposure from radiation and neutrons . He died en 15 September 1945. (App . 10 Uo . 23 

5.17 Louia .Slotin ' s Group· M-2, ccntinued experimentation on gadget 
' 

and composite cor ~s , critica l masses in various tampers, nuclear safety measur~ 

""' 
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:rents and work on the Fast Reactor (on a pro tern basis until Dr. Phillip ,'.orrison 

returned to Los A1amos in April 1946 and his Group P-5 r esumed oper a tions (par. 4 . 7 

5. JS Plans were laid in the f a ll of 1945 to transfer critica l assembly 

work from Onega Site to Paja.rito Site and construction was started on a l;iboratory 

building. The new site was in operating condition by April 1946 • 
• 

5.19 Mos t of the.. experiments oonducted were as a service to other gr oups. 

For exc11Uple a number of measurements on critical masses of u235 biscuits in . iron, 

in iron a nd tuballoy, and in iron and sodium tampers were rr.ade in Apr il and May 

a:t the request of Dr . Walter Zinn, of the Argonne labora~ory. It happened that i n 

the measurement of the composite cores ±ob=i. t:be fit of the u235 tamper t o the corE 

was not always very good. There were cases in which the cavity wa s known to leave 

a gap of definit e size a round the active core. Qualitatively, it was f ound tha t 

a small gap reduced the observed multiplication by quite a 13.rge factor. 

5.20 An experiment with a critical aseembly of a canbat t ype Pu core 

3.nd a ber,'!llium tamper on 21 May 1946 resulted in another serious raciL.'ltion accid1::··' t 

which caused t he death of the Group Leader, :touis Slatin, nine days later. 

(Appendix lD, No~24 ). This occurrence pract ically halted all work in critical 

a .,serr.blies . The Laboratory devoted serious thought to a means of continuing t l ii;:; 

essent:iE. l vrork with<1ut danger to those involved. It vras appa r ent· that :mch s t udie '; 

were essential to the progress of the laboratory, but were a l so required in the · 

course of weapon production work and were expected of the labora tory by many oth~r 

i:arts of the Manhattan District. Nhile it was clear that no raacf.ine cruld think 

as ~vell as a tra ined ma.n, it was a lso clear tbat a machir1e could only do what it 

was prescribed to do and could be provided with a variety of automatic ccntrols 

and safeguards . 

5.21 Inasrrruch as it was clear that this work would cease unless some-

thing drastic was done 1 the laboratory decided: to forbid (the. had be en stopred 

anyway) a ll manual critic ?.. l assemblies ; to provide a critical assembly ltlbora t ory 

operated by renote control and provide~ wi ,h every practica 1 sa f et y devi ce tha t 



could be . devised; and to locate such a laboratory a t a distance from the c antrol 

rooin. a nd s epar ated from it by earth embankments. Then s hould an a ccident occur , 

there would be the protecti~ of both inverse square law a nd absorption. Finally ., .... 

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 deliberat i on, it was decided to construct an ass~~bly 

a nd instrument building in Pajarito Canyon about 1250 feet from the main 

laboratory, which was to become a control room. - The instrument room was 

thoroughly shielded from the assembly room. Photographs were to be taken of the 

assemblies through periscopes; television and telephoto equipment al.so \Vere to be 

incorporated. Special remote control equipment was designed and constructed. 

One such piece called "Topsy" ("I just .r.:rowedn. Referenc e : Uncle Tom's Cabin) was 

to stack various cubes of U235 into an assembly by remote control. At the end of 

1946, approximately 60% of all construction and installation of equipnent had 

been completed. 

5.23 Arter t he death of Dr. Slotin, R. E. Schreiber became Group 

Leader (par. 5.S) and M-2 performed experiments on storage safety problems and 

weapons measurements while critical assembly worl< was suspended. The group also 

prepared The Pajarito Safety Manual (AppendixlO,No.25) for us.e of all personnel 

in M.-2. 

5.24 A new guarding system a t Pa j arito was initiated in Dece':lber 1946, 

with the following three phases : 

1. Plan 1, was the norr.ial operating condition with no active material 

present and involved no special restrictions on persons entering and leav ing the 

area. 

2. Plan 2, went into effect when active material was pr esent bu t no 

experiments were in progress. Access to the laboratory was only by mea.ns of a n 

exchange ba.Q,ge. 
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J. Plan 3, went into eff ec t ·nten an experirnent wiLh ;,ctive n~a ter .i.:ll was 

in progress. Access to the a r ea was then controlled by th e person in c r.a r ge of 

t he expe riment. Everyone enter inf, at. such a time vras to ha.vc a f ilm b::.<\_r;e . 

INITIATOR GROUf 

5.25 The efforts of Group M-J w1der H. W. Fulbright, who succeeded 

G. L. Critchfield, (par. 15.2, Book VIII, Vol. 2), were direc ted to t he follow ing 

progr.;r:-: early in 1946: 

1. I 

D LITID 

DBL&TED 

device became known as the inverse urchin. 

BECR:iT .iiat 

DELBTID 

, 
~ 

t 
$ 

' 



2. Testmg combat-type urchin initia tors. 

J. Developing a method for counting the neutrons :rroduc ed by an in itiatox· 

in the first microseconds of its operation./ --
DELETED DELETED 

DELETED 
DBLETED 

5.26 During April 1946, concentration was focused on the third pI'ase 

of the program. The design for the banks of counters was frozen and necessary 

orders 'were sent out for the chamber parts. Although the technique of a~ac k 

upon this probleffi was by no mear113 satisfactory, the bes t method appeared to inv0lvs 

an actual attempt to me:i..sure the neutrons produc ed as a function of t:i.r.'.10 frou~ a n 

----~-

DELETED 
D!LITED 

DILITED 

Concern f or t he fat e of th e po om .1 " 

~ 

\ 

I 
\~ 

·· r 

this ex~riment rec~ec jthe use of subterran ec. n concrete chambers . In l.:'..:'~y 191.,( , 

a design for such a stn1cture vrc.s wcir lwd out by Her:i r y fetrz iL~ ;rnct l:r. Ioor ::~ s 



• 

... .,,_ 

of the Zia Company. Three of the s € wer e cor.::i t ruc ted nea r U :c rim of tr.t' crd. '?r 

a t Alarr.&.gordo during ~Tuly a nd August . 

5.213 Procurement proble1:1S n:.:i de :Lt impos:.:;iblc to secure the d i~c :! st 

perforated gr ids for the counter ba nJ.;s ori ginally designed . Therefor e , t he de3Lf:,T. 

W"aS altered from a die-cast to a punched model wh icJ~ ·uas not ii S :3<1 tis f a ctor y out 

usable after sane additional JT1.a.chine work was done at Los Ala.mos . Thi:.:; ciia.n:~e of 

form delayed the f i rst shot, t entatively set for 10 June 1946 , until 8 Septerr;be r 

1%6. Everything fw1ctioned perfectly then except tha t the m.::?. in IIE charr~e f.:i. iled 

to detonate, api:e. r ently because ·the implosion switch f ailed to op er a t e . Eore 

than 24 hours later the counters were still func tioning prope rly, counting tl:e 

r--- ------------------
neutron background of the urchin. ---- - ·~ 

I DILITED DBLBT D 
DILBTED 

-l t \'l(lS 

~ --~~~ 

according ly decided that any attempt to recover the urc hin would be too 

haza rdous ci.nd the first experb1ent.al site was abandoned. 

I 
I 
I 

5.29 H. 'ti . Fulbright returned to Princeton :i.nr,ediately a fter tLe fir st 

experiment had been completed, and D. P. McMillan assumed r es r,onsibilities for 

the group. 

5.30 In October 191.,,6, the ,:sroup be~an prepa rat ions for a seconJ s ilot 

a t Trinity, incorporating iraprovements in accordo.nc e with the d i c tates of 

experienc € gained from th e first trial. 

5.31 TherE vras a decideci c hange in the philosophy of th e group .:ifte r 

the first experiment. The f irst shot had been mc; de to prove t he frd s :.bilit.y of 

the idea. This W.'.l.S d efinaely de termined, a nd the ob~ective for tL P :5 c c <md 

oper ation wa s to gather tliE· da ta. i t was be l i eved pos 0 i b}e to scc~n: . ·co t l , i:~ c t: •: , 
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new electronic equipr'.1ent was designed. and constructed by the group. A certain 

duplication o.f this equipment was decided upon to prevent loss of data by .<1-

failu1 ·e of any one piece. 

5.32 It vras further decided to uae a . lens charge in the second try, 

and to perform a mock experiment . to test the equipreent and set up. ·}>reparation 

had ma.de excellent headway by the end of 1946 and a tentative date for the · 

second experiment at Trinity \vas set for 21 February 1947. 

ELECTRIC 1lli"'THOD 

5.33 Briefly the group concorned with the electric method of 
,_., 

investigating implosion (M-4)- had a . two-fold schedule: 

1. To determine properties . of the different le'Vitated models. : 

2. To investigate the effects during .:U:nplosion .. of the support for .. the 

levitated core. 

5.J4 Numbers of experimental shots were made to c,iiscover the effect 

syr..metry on the compression, so that this effect could be taken ·into acc.oiint 
'; 

predictions of efficiency of the levitated model. The 
:' . .:.{ 

asymrr.etry. at th~'··,':, 
' ~ . ~- ~~ ~- . . . 

core was measured on full scale by the pin 
. ;!, . . .; '· ;;:~·.: ' 

technique :: ~6r ··~~~ .~:/:t;J/ C . 
. . . --~'~..-,..---........_::. . . (JJ charge. --... ---.--~·-· : ~ 

DELETED DELETED · ILBTEI ,. 
~ . 

.,..,. e: •. ( .. , _ .. 

The problem of supr-ort for the levitated ni~dei ~ mentioned::;; ;i.ri : 
. . . ·".··r . . :--

DIL&TED D LBTED DILBTID 
j 

/ 

/ 
- - - - _, J 
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5. 37 Consider ::i.ble effort ·:ms a lso spent by J/.-4 in dev e loping methods 

of measuring temperature in shocked metal plates. The technique of canbining 

the magnetic a nd p in me thods was wod~ed out in 1946, and it wa s possible then to 

measure shock transit tL'!leS through the varioU3 parts of the pit with considera ble 

preci.sion. This combination nade it pos3ible to make a direct calibration of the 

magnetic records in terms of velocity. A standard, mechanica l a nd e lectrical 

technique was also perfected for the measurement of shock and free-surfa c e 

v el ocities in flat me tal plates. Thi.s technique gives values on the equa tion-

of-sta~e curv'e for the metal :in t he region scmewhat less than 1 megabar. 

& perimental valu es on the equation-of-state curves in t he shoc k pres sure 

r egions were still being determined at the end of 1946 for metals in particuL3.r 

use in bcmb construction. 

5.38 Alvin Graves, was Group Leader of M-4 until 1 November 1946 

when he was appointed Associate Division Leader for M-Divis i on. At t h i s time 

Stanley Burris asswned the responsibilities of gra.tp .M-4. 

5.39 During Nov ember and December much of the group's work was held 

up ' by rev is ions- in the firing sites. Sa..fety violations had been pointed out a t 

Beta, Alpha anQ.,· Sandia Sites with work orders initiated for corrective measures 

wherever neces3ary. A, concerted effort was underta ken to stress safety r egulation.s 

at each of t hese sites. 

Ra Ia GROUP 

5.40 The Raia firing program continued (Group U-5, David Hall, 

Leader) at Bayo Canyqn site with experimental shots .._ DELBT 

0 determine the~~ff ects of an 'asynunetric implosion on compress ion. 

Group~(. 
I'.? 3 

;J - --- \ t 

5.41 In Deccnber 191 .. 5 cha nges were made to impr ove HE lens casting 

and a s eries of Ra.In. shots was planned to evaluate the effect of t hese 

altera tions on coi!lpression. Scheduled shots during the next month shovred an 

increl!.sed ccmpression and a high degree of reproducibility, a pparently resultine 

from the improved casting. 

\SECRET 
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5.h2 The Raia progr .:lm vr<ls interrupted in February 1946, by 

difficulties in securing sources fror:i the Clinton laboratories . This del:.y 

in operation gave the group an opportunity to plB.n tests, to improve experimental 

equipment and to do ., same fundamental research: 

1. A new· modei, r L TED 

LE 

DELETED 

J. Preliminary tests were initiated to measure t he radial functions of 

particle de~ity in large air showers. 

5.43 In August of 1946, the results of IBU calcul.3.tions carried out 

on levitated models W1der study by the Rafa me thod were canpl eted, and caused 

some minor changes to be made in the f a ctors used in reducing experimental Itala 

tranomis:::: average ccrapress ion of ::dmium. - DELETED ) 

l It was felt worth while to re-evaluat e the coritpressions 

correspond:ing to observed transmissions for the models under current investigatio~ . 

· .. In addition, the time depe~d.ence of the density changes as predicted by the 
-

theoretical computa.tions permitted a more critical inspection of the corrections 

which were .applied to obse.rVed data compensating for the los s in high-frequency 

response due to the ampii.fier and recordine circuits. 

5.44 Dased on this investieation, the fol.lowin,::; conclusions have been 

d (!r drawn: 

t?'y;/ ~, 

1
-v:: Asymmetric linplo.sion:./---------------------------

1 DILETED 
DILS ED 

;} - -

; I 
i i 
t I 

JI 

·--- ·) 



V-13 

voe 1.l!)L_»_ilL_E_T_E» _ _ 
DILITID 

t 

2. Reduction in Ex:Plosive Size 

Levitated models having the same structure of heavy metal but 

d.H'fering in amounts of high explosive and thickness of aluminu.m pusher were 

can.pa.red. The canpression obtained showed a decrease as expected but somewhat 

less than had been estimated by the Theoretical Division. 

I DILBTID 
!&TED 

l __ 
5.45 All shots with Rala were suspended for approximately three 

months (September to December 1946) until the ch~cal separations activities 

were improved. This action was the result of recanmendations. by Dr. louis 

Hempe lmann. 

5.46 The firing program began again the latter part of December 

1946. 

FIASH PHOTCGHAPHY 

5.~- 7 Investigations were continued on the levitated M-6 gadget and 

high-velocity shocY..s by means of flash X-ray photography and shock luminosity 

in gases by Group M-6 under W. s. Koski. 

Q 5.48 Until the design of the 'Levitated -ga-dget was essentially 

Q t) ccroplete (in August 1946), study on the system was a principal function of this 

\J "".' /gr~ou_P_·~-Th~e~in_v_e_s_t_i_g_a_t_i_on __ wa __ s __ t_w_o_r_o_ld __ : __________ ~~~--~--------~~--~ 
. _. , 
.f;-i 

DILITID 

SECJR ,_..T -' J __ , :- QQ.. 
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5.50 Experiments were carried out to m~..asure the electrical effects 

in the shocks· ex.cited. in gas es by HE and in· the electrical effects associated 

with high-speed jets. In preliminary experiments it was found that apparently 

there was a separation of charge in the ionization in a gas shock produced by 

the explosion of Cai.:position B. If there was a tanperature equilibrium in such 

a shock, it would be expected that the ·electrons would travel ahead of tbe shoc k 

w-c1.ve with appreciably greater velocity. In cer_tain measurements made, it was 

proved that electrons do travel at very high velocities ahead of the shock, 

probably- greater than JOO km./ sec. near the charge . 

5.51 
__,.,. · 

The latter pa.rt of October 1946, this t,rr-oup b ecar.ie ·res pons ib le 

for servicing the field X-units, a fW1ction involving considerable servic e 

v1ork in rEplacing parts. A cycling unit was a lso designed and built for test ing 

these units to determine the optimur..i pulse for . firing them. 

DIL&TED 

·' -- _: __ 1 

SP~IAL PHOTOGRAPHY 

5. 53 TI-1e Photographic and Optics Group continued its role as a 

service group as well as an experimental group. 

~l!!ERET aee· 

-. 
. , 
.:: 
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5.54 Preparation for the Crossroads tests began the latter pa.rt of 

1945 for this section. All cameras and photographic equiµnent had to be 

thoroughly tested before its shipment to destination. Supplies were stockpiled 

for the tests and Kardex files were s~t 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 ma.de 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 W?-s deluged with the 

work of correlating the photographic results. All the equipment returned had 

to be cataloged, cleaned and repaired. Sane movie and still film had to be 

processed. Great quantities of photographs required so:rting, and filing with 
, -

proper explanatory data. 
'i . 

The group edited two canplete films: one (16 mm) 

shovdng the activities of Ios Alamos in the .Crossroads operation; the other 

(35 nm) 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, ca.npll:lted 2 April 1946,was the Time-Space Relationships by Julian 
Wc:tS 

.~~,·~· Yack. Another report, ccmpleted 10 December 1945, by Dmald c. Ll.vingston on .,. 
Gamma Radiation at Hiroshima. (Appendix ~o, 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 (pa.r. 5.1) 

were ultimateJ..y discontinued either because their purpose no longer existed, or 

because their function 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, M-9, was dissolved 1 January 1946 • . 'Jbe 

Magnet:i.c Method (Book VIII, Vol. 2, par. 15.20) was discarded at that time except 

as an auxiliary in the Ra.I.a 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 VIII, Vol. 2 1 par. 15.26), but to retain all facilities at K Site so that 

work could be reswned on short notice. This group was transferred to P Division 

(pa.r.4.54 ) so the accelerator could be used in physics experi1nents. 

4. The Consulting Engineer Physics Group1 M-ll, was apportioned to M-6 

and to the CMR Division. The group became entire~ inactive 1 November 1946. 
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Chapter VI 

CHEMISTRY AND METALLURGY RESEARCH :DIVISION 

Division Organization 

6.1 I.ate in October 1945, the Chemistry Meta llurgy Division became 

CMR Division under Eric R. Jette, who assumed the position of Division Leader 

when the co-division leaders, Joseph Kennedy and C. Smith left the Project. 

6 . 2 A J.e riod of evolution folloV1ed. CM-1, the Service Group , dissolv ed 

about this same time arid the designation was not reassigned until 1 Dece.rnber 194 5. 

- Then Clffi-1,,Analytical Chemistry (formerly CM-9), under H. A. Potratz, ,and Cl1l-.3 , 

Poloni;im Chemistry, · with D. s. Martin, Group Leader , '~e added to the . Divisi on. 

The organization at the end of 1945 was quite different in structure and pers onnel 

from the one established in August 1945 (see Book VIII, Vol . 2, Chapter XVII), ~nd 

is listed herewith: 

CMR-1 Ans.~ical Chemistry H. A. Potra tz 

CMR-2 Chan.i.cal Research and Development C. s. Garner 

CMR-3 Polonium Chemistry D. s. Martin 

CMR-4 Radiochemistry G. F. Fried.lander 

C}.ffi.:.5 Heat Treatment and Metallography G. L. Kehl 

o.m-6 Metal Fabrication 

OJR-7 Corrosion Protection 

CMR-8 Meta l Product i on 

CMR-9 l.ietal Physics· 

CMR-10 u235 Chemistry 

CMR-11 Pu Production 

CMR-12 Health InstrLUnents 

J. M. Taub 

D. Lipkin 

R. D. Baker 

E. F. Hammel 

K. M. Harmon 

J. E. Burke 

W. H. Hinch 

6 • .3 In February 1946, Group CMR-10 wa s dissolved and functions tr~n:s -

ferr ed to CMR-$ under R. D. Baker, and in July 1946 , CMR-7 was discontinued . 

6. 4 A nevr Grou , cv.R-13, Proc ss Deve l opnent, under R. B. Duffi el d, 



was established l March 1946 to develop a .new pl tonium purification procedure 
/ 

far DP Sit e . After fulfilling its mission, the group was dissolved in July 1946 

and al l personnel was trans f erred to CMR-ll at DP Si te , 

6. 5 Further slight changes in redesignations of certain groups as well 

as changes of group leaders left the following organization in existence at the 

end of 1946: 

CMR-1 Analytical Ch8nistry Charles F. Metz 

CMR-2 Chemical Research and Development J. F. Lemon2 

ClJR-3 Initiator Chemistry D. I . Vier 

CMR.-4 Radiochemistry R. W. Spence 

Cl&.R-5 Physical Metallurgy F. M. Walters, Jr . 

CMR-6 Metal Fabrication J. M. Taub 

CMR-B Metal Production R. D. Baker 

CMR-9 Metal Physics E. F. Hamr:iel, Jr. 

Clffi-11 Pu Production Frank K. Pittman 

Cl!R-12 Health Instruments James Tribby 

General Policy of CMR Res~..arch 

6.6 Chanica l and Metallurgical research for the Los Alrunos Proj e ct 

dealt with problan.s of all fissionable materials (with slight attention to 

uranium) . It also dea lt. v1ith radioactive materials of high radio-activity, 

especially with problems where the use of considerable quantities of such 

ma terial.s was either desirable or necessary; in other words problems which could 

not adequately be hanrtled on micro-ormilli-gram scale . 

6.7 This policy was primarily based on the fo llowing : 

l. The division was ran.inly concerned with the production, isolation, and 

utilization of large quantit.ies of fissionable or radioactive material.9. Hesult .s 

of very small scale invest i gations had , in the past, proired unsatisfactory f or 
... 

the purpose of the laboratory. 

2. The protection of the men working on t he larger amounts of such ma t er i11.s 
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necessarily required elaborate equipment , speeia l techniqties, medical inspection 

and auxiliary service which Los Alamos had developed to a high degree during the 

early years of laboratory operation. The health hazards involved ih working with 

large quantities whether expre$sed in ma.s~ or radiation energy, cannot be 

appreciated by inexperienced perao.ns. Another grave danger existing .where the 

scale of operations is large; was the possibility of c'cntaminating the surrounding 

community from the laboratories. Here again !..o2J/A~os was exi::erienced in 

providing protective measures. 

SPECIFIC DIVISION PROGRAM 

6.8 F.arly in . spring of 1946, Jette .ou.tlined the various phases of work 

which faced his division (Appendix: .lf>.,. No. 28). 

1. Metallurgical and Ppysical Problems 

A. Studies in the physical and mechanical properties of plutonium,. other -

tl"Snsuranic elements as they became available, and polonium. 

B. Phase diagrams of plutonium and other transuranics and their alloys. 

c. Studies of alloys including transfonnation rates and mechanisms, and 

prec~pitati911 hardening. 

D. Develoµnent 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 Chanistry 

C. Wet Chemistry 

J. Polonium Chemistry 

4. Tritium Research 

5. Effects of Inten.se Radiation 

6. Research on Transuran4.cs 

7. Classical Radio Chemistry 
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8. Research in Analytical Chemistry. filch work is required in thi s f ield. 

Usually specific problems have to be solved which are not of great interes t out

side this Project. Methods for plutonium and uranium analysis include spectre-

scopic, fluorimetric, polarigraphic, etc. 

9. Miscellarieoua Chenical Problems. This included the .study of the rate and 

mechanism of the decomposition of metal carbonyls; the solubility of various metals 

in nercury; and the prei:aration of anhydroushalides of various metals . 

Chemistry Activities 

ANALYTICAL 
tw',co · 

6. 9 The leadership of Group CMR-1 changed tJ,, H m: 1 f:ran . August 1945 

to }I.arch 1946. H. A. Potratz remained Group Leader until January 1946, when he 

was succeeded by L. P. Pepkowit~. Pepkmritz, in_turn, was followed by C. F. Metz 

in March 1946. 

6.10 Analytical research for CMR practicall.y came to a standstill the 

latter part of- 1945; The only work which was carried on/ was the routine analysis 
. . 

having to do with production. This' quies~ence continued even 6ntil spring of 1946, 
. ' 

when the Group CMR-1 reflected the new interest born in the laboratory. 

6.ll Since that time routine analysis has progressed, analytical pro-

cedures have been .refined and standarized, and research has gone well forward. 

Investigation has followed these general courses: 

(l) Research on the improvement of eiis~ing analytical methods. 

(2) Research far the developnent of new analytical procedures necessary to 

solve new problens. An ex.ample of this was the investigation to determine alloying 

constituents in plutonium, and uranium, and procedures for detennining the 

plutonium ahd uranium content of waste solutions. In this connection the Group 

worked closely with CMlt-8 in the analytical work on the recovery and purification 

of Uranium~35. (par. 6.JJff). 

6.12 Fran this gener alization, it is evident that CMR-1 entered 
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practically every phase of n ew and old ex per imentation not only for the CJJR 

Division, but as a service group for other divisions. 

CHEMICAL RESEARCH AND DEVELOPMENT 

6.13 Group CUR-2 was another service unit of the division performing 

routine radfoassays for plutonium and ma.intainirig the electronic equipnent for 

radioassay~. Certain phases .of research vrere carried on in solui>ility deter

minations for plutonium compounds, oxidation and reduction of plutonium. 

6.14 C. s. Garner supervised the group until February 1946 when K. M. 

Harmon was appointed. Group Leader. Harx:ion remained in thi.S position until JW1e 
' 

1946 when he was succeeded by J. F •· Lemons as acting group leader. 

6.15 During Augtl3t 1945~ the group began to devote an :increased amount 

of time and _personnel to finding a 3atisfactory -chemical method· for separating 

lanthanum fran barium for the Rala. , prpgram. This action seemed justifiable from 

the number of promising leads uncovered in exp1~:t,ory ~fie. 

6.16 Inve3tigation was continued throligh the end of 1946 on the 

deposition of Ra.La on insoluble fluorides. '!'hfa was . . based:>6~- a meth-od studied by 

CMR-4 which involved the use of Ca F2 a3 the insoluble fluoride. This work consisted 

of a search for other rela:tivel.y insoluble canpounds . wh~ch have the proper 

solubility relation to Ia FJ to give: a) More ccmpl.ete recovery of the lanthanum 

compound in the !lew farm, b) More rapid conversion, ancf c) 38.ti.sfactory filtration 

properties. 

DUTIA TOR CHEMISTRY 

6.17 The process of producing urchin :initiators by group Cl..JR-3, (under 

D. s. Martin, until August 1946, when D. I. . Vier became Group Leader), had been 
17,. . 

:'t. .. . 
planned for DP East Site. However, construction and , installation of the highly 

technical equip1nent1 consumed much more ttme than had been anticipated, an<i it 

?ras not 

tr.c use 

until September 1945 that production started in the new laboratory. 

6.1.S The process was always of the highest difficulty, and .in~olve~d ,

1 

l)b~ 
of a rra terial as hazardous as plutonium. _ 

~iCR FPr. ~l----------
4iiMil. 
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6.21 Improvements in techniques of urchin manufacture continued to the 

end of 1946. An initiator was produced .in October with a still lower count than 

had ever been obtained(----

~ 

LITBD 
~ 

.,0is, I 

coupled with other advances in prepara_t_o_r_y~me~t-h_o_d_s_,~in-c_r_ea~s-e-d~t-h-e~r-a_t_e __ of produc~ ion 

four times above that ever thought possible during the war years. 

RADIOCHThlISTRY 

6.23 Group CMR-4 ( R. W. Spence, Group Leader), continued its program 

on radiola.nthanum (Hal.a) develoµilent and operations, water boiler chemistry, and 

tritium exper~nts. (Book VIII, Vol. 2, par. 17.J?). 

6.24 No change was made in the Ral.a method (Book VIII, Vol. 2, par. 

l?.5lff) which had proved satisfactory up to 2,000 curies. However, refinements of 

operation (includin'g a new source container) and the introduction of a new flow 

sheet, specifying and slinplifying operations, made it possible for personnel to 

handle up to J,000 curies but the dosage was somewhat too high for ccntinued 

Op:lration at these levels. At the same time this redesigning of operations; 

speeded up the extraction of the active material. 
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6.25 Work on the uranyl salt s olution, 11 soup11 , for the water Boilfr 

continued under this group, ~volving the routine procedure of analJ"Zing 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 freshl_y prep:i.red aluminum oxide, A1:203• Preparations ;-rere underway 

in the summer of 1946 for further experiments to determine the half life of 

tritium, a nd to investigate the magnetic moment of the triton. 

Metallurgical Developments 
' 

PHYSICAL METALIDRGY 

6.27 CMR-5 was under the supervision of G. L. Kehl until February 1946, 

when R. D. Baker becanie acting Group Leader in addition to bis responsibilities 
~ 

as Group Leader of CMR...S. Baker remained in that status until 1 August 1946, ;\rhcn 

F. M. Wa lters, Jr. assumed group leadership in addition to his duties as Associat t-

Division Leader. 

6.2S 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 ) . 

Extrusion methods proved most suitable, but although correct density was obta.i.n8d , 

for some obscure reason, the extruded bars were slightly tapered. The ult ~n.ate 

solution of this problem lay in fabricat ing the rods 0.02 inch oversize , and 

ma.chining them by a special method until they met specifications. It was found 

that the bars could be machined t o 0.0005 inch in diameter over a 6- inch l ength . 

Plans were made in June to transfer the manufacture of these rods to DP Site to 

eliminate as much ser ious contamination as possible. By July, five extrusions 

had b een ma.de, four of which met specifications and were seht to DP for machining 

and coating. 

U.ETAL FABHICATION 

6.29 The Metal Fabrication Group had been designated CM-7, supervis ed 

by J. M. Taub, until Dec ember 1945, when it was renwilbered CMR-6 . However , there 
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were no changes either in the group functions or in its leadership. The gro tp 

carried on. an extremely varied program of work not only for CMR Division, but the 

other technical divisions. Its routine services included refractories, general 

foundry work with uranium and special alloys, plastic services including all 

mixing for boron-plastic assaublies, electroplating and general powder metallurgy. 

6. JO Besides,these ftmctions of CMR-6, they al.so <Pnducted research 

on problems peculiar to their work. As a result of the investigations a new 

process of fabricatine uraniwn sfheres was completed in July 1FJ46. 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 castines per day instead of 

the one casting formerly obtained. 

6.Jl Production of sp~-cial pieces for the fast reactor assembly (par. 

4. 7) ft.4i'! completed in June 1946. Development on the gener at ing t ower for the 

, Van de Graaff construction (par. 4.41) included work on the .Mvkroy rings and 

shellac adhesives. This fabrication on the van de Graaff was started in April and 

was still urxierway at th.e end of 1946. 

6.J2 Another interesting phase of work was the recovery of normal 

uranium metal from the shop turnings . By vacuum casting, the material, where the 

charge vari~d from 100 percent down to 50 percer:t briquetted. turnings, tl1e remainder 

~eing good uranium metal, yielded a metal recovery of only 50 percent. A different 

method was begun in August 1946, ccnsisting of melting in air under a barium 
tiil! 

chloride flux and the.I\ bottom pouring into a graphite mold; yielde.d r ecoveries up 
f\ 

to 65 percent when one third of the charge consi:3te~!virgi.n metal. When 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 ura nium turnings (approximat ely 7,000 pounds were on hand ,l 

was begun in October. i'lith the equiµnent available at that time it was possible f01 · 

one man to process f:I) pounds of turnings per day . la.r5er briciuetting dies were in 

process which would increase this output at least three times . 
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META L PRODUCTION 

6.33 The methods for the recovery and purification of u2351 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-8, under the supervision of R. D. Baker, carried the 

production load . as well as conducting research in the field . In fact, CMR-8 

cont.inued to produce all the Uranium 235 metal for the Manhattan .Ehglneer District. 

However , it was not possible/ for the group to conduct an intensified program of 

investigation until it had absorbed the personnel from CMR~10 in February 1946 

(par. 6.J). After that time work started to develop processes for the recovery 

of Uranium235 fran all residues originating at this Project. 

6 • .35 A more efficient and less hazardous hydrofluorin.ation process for 

the conversion of purified oxide to the tetrafluoride 1~ds developed and put into 

operation. Th~ use of this process made it possibl e to start putting consid6rable 

quantities of Uranium235 back into circulation. 

6. 36 I.ate in 1946 all the installations .in D and M Buildings used by 

this Group were overhauled to reduce the contamination danger. Dry boxes and 

equipment for inclosing the reduction operations on Uraniwn2J5 were installed. 

METAL PHYSICS 

6.J7 Group CMR-9,
1
Metal Physics ( E. F. Hammel, Group Leader) , established 

the following program of experiments early in 1946: 

1. Specific heat of pJ_utonium from roan temperature to the melting point. 

2. Thermal conductivity of plutonium at roam temperature . 

3. Self-diffusion studies on uranium. 

6.38 A portion of D-building was set aside for these investigations, 

and furnace and control apparatus, a constant-temperature bath, a vacuum systezn 

and auxilia ry part::; were desienect. Construction and installation of this . equip

ment expended most of the e fforts of this group for the remainder of 1946. 
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6 .39 A preliminary value was obtained, in JuJ..y 1946, for the thermal 

conductivi~y ·o.r delta-phase plutonium. During the last quarter of 1946 this was 

investigated further. These tests were cooducted at six: differ ent temperatures 

in the temperature range o0 to 60° c. The value of the thermal conductivity o:f 

a .3-atcrni.c-per-cent gallium alloy of plutonium was found to be 0.0195 t 0 . 0005 

• gram:..caloria:i per aquare centimeter per second for a temperature gradient of i° C . 
per centimeter in the temperature range mentioned. 

• I 

Plutonium Production 

6.40 Plutonium production iyas charged to Group CMRi-11 an<l, as shown 

on the organization chart for Dec ember 1945, J. E. Burke was the Group Leader. 

He remained in charge until 13 Marc_h 1946 when s . J. Cromer too}< his place. 

Another administrative change occurred in Novanber 1946, wh en Cromer left and 

F. K. Pitt.man became Group Leader. 

6.41 OP Site, which was to be .... the . new production area, . ~a div~ded into 

.. -the &.st Area. for ~he. processing of poloni'4IJ1 (par. 6 .17 ) , and the West Area for 

the processing of plutonium and the production of b<nb cores. ('Tue details of 

design and building are covered in Book VIII, Vol. 2, par~ 17.74!!). Construction 

of t he site wa s largely completed by the middle of August 1%.5, but it was 

actually a month later before all the hoods and technical equipnent were installed . 
and operations could begin. 

·~ 

6.42 Conspicuous among the laboratory worries on pl~tonium production 

was the process used in the purification of the plutonium n:i,t~ate slurries 

received from Hanford, and the conversion of these slurries into metal. 'Tue 

establish~~ pr_ocessing technique at the close of th('? war; involved an ether 

extraction o! plutonium nitrate in glass columns. This was t he process used when 

DP Site became th~ center of operations. Tile fragility of the glass collll!'IIls, the 

explosive na ture of th e ether vapor, and the toxic properties of the plutonium 

combined to make DP Site a potentially extremely hazar dous j.nstallation. 
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6.43 As i:reviously mentioned (par. 6.4) a new group, CMR-13, came 

into being in March 1946 with the ro~ponsibility of aiding in the develoµnent 

of a new· plutonium. purification procedure. This group worked harmoniously with 

CMR-ll, the P.luton~lL1l Production Group,on this nrutual problem .. 

6.44 For sane time previous, research on alternate processes of 

purification and reduction had been under ccnsideration and . experiment. And in 

June 1946/ a process involving a simple oxalate precipitation, with the consequent 

entire eli:nination of the ether stage,was developed and incorporated in the 

production cycle. 

6.45 This conversion to the new process not onl,y increased the safety 

of the operation, but the resulting product. was equal in quality to that produced 

by the earlier method. As a result of this and other engineer:ing and process 

developments, the backlog of plutonium material from Hanford was consumed and 
• 

converted to rr~tal at a rate c<nsiderably faster than it was received. Con-

sequentl.Jr by 1 August 1946, this backlog had been entirely eliminated. In fact, 

by August, it was possible for DP Site to handle at least twice the maxi.mum 

productton of the Hanford Project. 

6.46 It became necessary in August 1946 for DP Site to take on the 

isolation and purificatioI_l of metallic gallium. The supply of this rnate~ial was 

becomine increasingly criticai and, to safeguard the supply, Los Alamos secured a 

large quantity of raw materials and Group CMR-11 began to develop methods for the 

extraction of the metal. It was planned to turn this process over :~o a cornmereial 

firm as soon as a successful method was attained. 

DILITID 

.47 In the fall of 1946, a new engineering and developnent section was 

formed ill this group under Frank Pittman. Its main tasks were to improve existing 

operations further, especially in the redesign of plant equiµnent, and to make 
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working cooditions less hazardous. Additional research problems under its 

jurisdiction included new methods for the recovery of reduction and casting 

residues, supernatant solutions from the ~late precipitations, and metal 

scrap from metal fabrication operations. 

Health Instl"\.l!D3nts and Indoctrination 

6.48 The very important "watchdog" functions of1 Group CMR-12; included 

monitoring and decontamination activities in the Technical Area, DP Site (both 

West and East Areas), responsibility for care and use of counters and m~ers for 

detecting radioac.tivity, and laundry functions of cootaminated protective clothes 

and respirators. 

6.49 w. H. Hinch was the Group Leader until he left the Project 26 March 

1946. Then J . F. Tribby accepted the position. 

6.50 Throughout 1946, the HI Group (CMR-12) increased the am0W1t of 

monitoring work do_ne in the various divfaion areas. Besides this 11police11 work, 

much effort was placed in educating the personnel in the importance of the health 

safety rules and regulations. It was difficult to instill respect for sane of 

~he procedures in both the scientific and production personnel. This indqotrination 

was carried on in collaboration with the Health Group, 'l'rho had experienced this 

same Jack of interest from €$11ployees failing to canply with routine examinations . 

(par. 2.83). 

6.51 This group also started investigations to develop radia tion 

detection equiµnent which was more stable, more rugged and more sen.sitive than 

previously used types . 

-, 
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Chapter VII 

EXPLOSIVES DIVISION 

Organization of X-Division .. 

7.1 A glance a.t the early arrangement of X-Division (Book VIII, Vol. 2, 

par. 16.1) reveals a ccmpleoc organization canposed of many groups and sub-groups. 

This canplexity, a s explained in Volume 2, arose .fran the rapid growth of the 

division and the number of functions it had absorbed fran other divisions (primarily 

san.e of the Gadget Division and Ordnance Div~ion activities). 

7.2 The trend for organization in X-Division, as well as other 

technical divisions , was toward simplicity of structure . This was a move caused 

by both insufficient personnel, and the discontinuance of certain wartiJne programs. 

Groups necessarily had to be combined to utilize the diminishing staff to the best 

advantage , and t o concentrate on the peacetime r esearch 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 Uivision was virtually 

canpleted in January 1946. The work of sub-groups X-lB Terminal Obs ervations and 

X-lC 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-lD Rotating Prism Camera became Group X-S under A. W. Campbell · and 
... 

sub-group X-lE Charge Inspection became Group X-1 Radiographic Research under 

G. H. Tenney. Sub-groups X-JA and X-JB were canbined as Group X-2 · Explosives 

Research with E. R. Van Artsdalen as Group Leader; X-JC, X-JD and X- JE were 

combined as Group X-3 Explosives Production with L. E. Hightower as Group Leader. 

The functions of Group X-4 were changed >frcm Mold Design, Engineering Service~ and 

Consulting, to a general investigation of materials suitable as slow explosives , 
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wi th J. W. Stout as Gr oup Leader. Thes e changes l e.ft the following organiza tion: 

X-1 Radioer aphic Res earch G. H. Tenney 

X-2 Ex:plosives Research E. R. Van Artsdalen 

X-3 Explosives Production L. E. Hightower 

X-4 Slow Elcplosives J. w. stout 

X-7 Detonators K. Greisen 

X-8 Detonation and Shock Phenanena A. w. Campbell 

7.5 Several further changes were effected in the above chart during 

the year: With the loss of senior personnel in Group 4-4, the functions of th:Ls 

group were transferred on 15 June 1946 to Group X-2, as a Section of that group. 

With the departur~ of E. R. Van Artidalen from the project, M• L. Brooks was 

ma.de Group Leader of Group X-2 on September 16, 1946, and L. B. Seely replaced 

K. Greis en as Group Lead,er of Group X-7 on 15 June 1946. A new groop, X-6 

Detona.tion Physics, was activated on l November 194.6, under J. C. Clark, to study 

detonat ion and shock phenanena with flash x-ray techniques. 

RADICGRAPHY GROUP 

7.6 Group X-1, under the leadership of G. H. Tenney, 

continued their program of investigation~radiographic methods for the inspection 

of explosive charges for the Division. In addition, radiograi:hic inspection 

f,i>{) (?"technique• for the examination of non-explosive obj~ E0 
}?IN(__ ETED TED ~ 

7.7 The outlined program of research was further increased by s pecial 

work on the radiographic possibilities of -various radioactive sources available 

at L::is Alamos. As a result of a meeting held 9 April 1946, a 14-curie Rala source 

was obtained for . fundamental radiographic experiments on steel. The first tests 

u.sing this source were performed 20 June 1946. 

7.8 A lead cylinder equipped with a conical lead cover and a special 

lead .shutter functioninl!{ by remote ccntrol, had been constructed to hold the s~rce. 

T 0154' 
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7. 9 Thi.s preliminary experiment showed that Ra.Ia, as one of the 

obtainable isotopes, could be used for industrial radiogr aphy. Further investiga

tion ·on this phase of radiography was suspended until additional personnel could 

be obtained. 

I LE TED 

necessary. 

D LBTED 

DELETED Sane question had been raised .... 
on this point fran va rj..ou.s sources. 1 ------- "" 

D LBTED 

·-- 7 .12 Research work was considerably curtaU-ed the latter part of 1946, 

as a result of a fire on 19 November 1946, which destroyed one X-ray roan and ------- --- .---- -·---·-- ... ----·--- · 
one darkroom at T-Site. j 
---- -

I DILBT LITED 

., 
. I . 

\..--- --- ·~~~~·--------~·_.,/ 
'IHE FXPLOSIVES RKSEARCH GROOP 

? • lJ The r esearch program of this group under E. R. Van Artsdalen 

and later under M. L. Brooks included studies on slOl'f explosives, thermal 

properties of cast 

measurements of the 

expl~sive charges. 

explosives, deve·lopment of faster, more ponerful high explosives, 

of 
physical properties~ cast H.E., and casting of special 

I 



7 .14 Among the interesting technical deve lop11ents in &plosives 

research wa3 the discovery of materi.al.3 having explosive properties with con-

apicuously s lmr detonati_on (or apparent detonation) rates. PGT, one of th.:ise, 

l'l'aS ma.de by incorporating TNT into a litharge-glycerin cement. PG, another 

ma. terial, was :canpos ed of litharge and glycerin bonded together. 

7.15 At the end of 1946, the u~efulness of such explosives in lenses 

still ranained to be exploited, and awaited a fuller understanding of the proferties 

and behavior of these materials; as well as. the ba sic requirements of . implosion 

lens design. 
="'--·---,. -. -'---· :. ·· .:·:-:-fl 

" , 

DELETED DI TED 

• A~ previousl,y stated (par. 7. 5), Group X-4,, Slow F..xplos ives, was 

absorbed by the Explosives Resea rch Group in June 191+6. 

EXPID3 IVES PRODUCTION 

7 .18 ·. Shortly after . the close of the v.ur, the production of full scale 

lenses (by Group X-J) ceased, except for experimentai purposes and proces3 

developnent. This cessation of activity resuited from lack of personnel, and the 

unsafe character of the buildings in which this work had be en carried out. The 

last full scale charge (although not the L3.st full scale casting) was made in 

Building S-25 at Los Alamos in October 1945. 

7.19 By this time, it w~s possible to make full-scale lens 

on a production line basis 

7.20 Grcup X-3 W'dS W1der the lredership of Major J. O. Ackerman, 

until 15 November 1945. At that time L. E. Hishtower asswned the position of 
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Group ~ ier, and ·lajor Ac ker man , cted in an advisory ca pacity. 

7 .21 Pr oduction was canpletely stopped on 19 December 1945 because 

the wat er short.age had become s o acute . Prior to this official closing, the group 

had been seve rely handicapped by low water and lovr steam pressure on several 

OC C.18 ion.s • 

7 .22 The rrain problem confronting this group, af ter the water 

situation had cleared , was the hazardous c01dition of its production lines (par. 

l.J5). The casting line for experimental lens production, S-Jl, 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 

ha.d been canpleted , S-25, the casting building for t he full scale lens, was closed 

because it was no longer safe to operate, and all equipment w;is moved back into S-Jl. 

Building S- 25 remained closed for the remainder of the year, and a 11 production was 

continued in S-J l, even though that iine had not been finish ed . 

7 .24 By the Fall of 1946, the Casting Plant a t the Naval Ordna nce 

Testing Stat ion , Inyokern, California, had cane into operation -and relieved the 

group of the necessity. of .full scale charge production . 

7.25 The Los Al.:i..rnos group then concentrated on the p repara tion of 

s cale castine,s for experimental work on process technology. 

DETONATION PHYSICS 

7 . 26 The hi3h speed flash X-ray photography, which -proved so useful 

dur ln:s t he wa r, wa s revived 1: the study of detona tion waves a nd of shock W-d.ves 

in substances arising out of hi2h ex.plosive detonat ion. This work was the 

r~3ponsibili ty of Group X-6 , organized in November 1946, with J. c. CL~rk Group 

Leader . 

DETONATOR PRODUCTION 

7. 27 Detonator production, Group X-7 under K. Greisen until 15 June 

1946 when L. B. Se el ey, Jr. becd.me Group Leader, was concentrated on improving the 



'! 

1/II-6 

1uality of the pr<Xluc t . 

7. 28 By constant experimentation it was discovered that by stabilhin~ 

the method of precipitation of the PETN and with proper attention to the t echniques 
. _\ 

of the pressing process , bridge wire soldering, and geometric13.l toleranc es of the 

ccmponents, it W-dS possible to produce de.tonators of considerably improved p er-

formance . 

7.29 In April 1946 , the operation of standard detonator loading was 

moved from South Mesa Site to 'l\vo-Mile Mesa. After this transfer, only experi- · 
I 

mental detonator loading was continued at South Mesa . This new location gave 

consider!.ibl'j more working space to the group. 

7.30 Procurement difficulties arose in April and May , when the Detroit 

Centerline pl:mt was reorganized and opera tions t empora rily ceased . It vrns 

impossible to sec~e det onator parts during 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.Jl This group produced a sufficient nwnber of sets of de tonators 
to 
A equal t:z:i twice the number .of atanic weapons; anticipated in the stock pile for 

a t least t't10 years. 

Detonation and Shock Phenomena 

7 .32 Studies in shock wave and detonation phenomena continued during 

this period by A. W. Campbell' s Group, X-S . Experimental firin g of full scale 

·lenses 1 ex.perimental c har ges, plane wa ve shots, and initiation of Canposition n 

were all carried out a t Anchor Ranch Site . 

7.33 One .of the most interestin.:r phases of the -work done by this 

v:oupl w:::ts testing the spec i :3.l slow canponez:its mentioned abov~ (par. 7. :U..). 

These studies were vigor ously pursued fran early in 1946 until the end of the 

year , but the res ults were obviously not cooclusive ( pt:.!.r . 7, . 15). 

7. 34 The problem of increasing thi; intensity of the blast luminosity 
I 
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of the surf·tce was !Tlt'l:teriall.y ·olveJ by thls group, in October 19l~6 . It was 

found that the addition of ca lcium pe roxide on the surface of a n explosive 

proved very effective in its intensifying actions . The only flaw in this method 

~ .. as the need to improve the cohes ive material between the calciurJ peroxide and 

the explosive . At the end of the year , exper~nents were 3till in progress to 

locate a better substance. 

?.35 Experiments were started the last of 1946 t o te.at the effect 

of cavit ies in explosives on the emer gent detonation wav·a . 
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Cr.apt er VIII 

ORDNANCE ENGINEERING (Z) DIVISION 

Organization of Z-Division 

S.l 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 sanewhat fonna.l organization had been 

formed, with the follcwing groups and sub-groups: 

Z-1 .Elcperimental Systems Ccrndr. N. E. Bradbury 

Z-U Airborne Testing Dale Corson 

Z-lB Informers J. B. Weisner 

Z-lC Coordination ;'fith Using Services Glenn Fowler 

Z-2 AssEmbly Factory 

Z-2A Procurement, Storage & Shiµnent 

Z-28 Production Schedules, Manuals 

Z-J Firing Circuits 

Z-4 Mechanical Engineering 

Z-5 E~ectronic .Ehgin eering 

z-6 Mechanical Engineering for 
Production aµd Sandia 

Col. L. E. Seeman 

Col. R. 'Ii. I.ookridge 

R. s. Warner, Jr. 

L. Fussell 

R. w. Henderson 

R. B. Brode 

S.2 J. R. Zacharias ranained Division Leader until he returned to 

M. I.T. on 17 October 1945. At that time Roger s. warner assur:'led the division 

leadership. 

S.J During the C'OUrse of the next ~ix months, two administrative 
.... 

problems became evident. The operation of the ordnance engineering division was 

becoming increasingly difficult in view of the division of its activities between 

Sandia and Los Al.a.mos. Furthermore, the pressure of lack of housing at Los Al.runes 

was such that· t he laboratory was searching for almos t any means of relief. It was 

accordingly decided to initiate a move of the entire division to the Sandia 

laboratory as rapidly as this could be effected. 
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$.4 In March 1946, this plan was executed, and all groups, except Z-4, 

were reorganized and a transfer to Sandia began. The housing situation at Sandia 

was little better t han a t Los Ala.mos 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 a t Los Alamos until February 1947. 

Program of Z-Division 

B.5 Roughly the Z-Division program embraced the fo llowing five parts: 

Testing , Design, Developnent, Stock Piling and Banb Assembly. 

TESTING PROGRAM 

' B.6 'lWo r'feapons were existent in August 1945: the "Little Boy" (uranium 

235 goo assanbly) and the "Fat Man.'.'. (plutoniwn implosion p.s sembly). The 11 1.it.tle 

Boy" program was discontinued, hoY1ever, because the weapon had a low efficiency 

based on the amount of active material involved . 

B. 7 The 11 Fat M:m" weapon pres ented other difficulties: First, its 

absolute degree of reliability was unknovm to .the extent that the factor of safety 

in each component was unknovm, and all that had been proved in a certain munber , of 

tes ts vras t hat no failure had been experienced. The next drop, however, could 

never be µ-edicted with confidence. Second, the mechanical, electrical , and 

nuclear canplexity of the weapon were such as to require the use of men with the 

' " highest degree of training , responsibility and experience whenever field experi-

ments were performed. 

8.8 In order to get reliable statistical data on the perforrr~nce of 

each individual component, it was neces sary to devise some system whereby actual 

conditions experienced by the banb in flight could be duplicated in the 1abor-a.to1·.) 

· under controlled conditions. To achieve this, a proe,rram of telemetering fli ght 

information from the falling bomb was undertaken . It is noteV1orthy that the 

info:nna tion of primary interest to the Project was , for the most part, di f f (-:rent. 
~~~ ) 

·~"the conventional tel emetering anployed and, to this ~nd, a comprehens .tve 
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telemetering develop:lent program was instituted. Flight information recorded 

included roll, pitch, yaw, vibration frequency, temperature and pr$ sure . 

8. 9 The philosophy behind such an informative program/ lay in a belief' 

that~once the conditions experienced by a banb in flight were known, then such 

conditions could be duplicated upon :the ground in a test laboratory a nd, in 

addition, could be made as severe as desired. The behavior of each ccmponP..nt of 

the weapon could then be t es ted a nd its point of failure ascertained. The weak 

points would then be strengthened and a safety factor for the weapon as a whole, 

establlihed. 

DESIGNilJG PROGRAM 

8.10 At the close of the war, the I.Abor atory found itseli' in the position 

of having no concrete guides fran higher authority, but, at the same time, was 

faced with the necessity of holding together the highly experienced group of design 

and develoµnent techni cians. The EDCperience gained during the war s e rved to 

impress t he fact that the "Fat Man", as it was used at Nagasaki, could hardly be 

called anything more than a scientific gadget ; it was certainly not a weapon • 

. Its assembly and use dananded the highest t ype of technical personnel in large 

·. numbers ~ which is certainly incompatible with modern warfare. 

8.11 In view of this crude design, it was decided to direct the efforts 

of the Ordnance Engineering Division toward the re-engineering of that weapon to 

make production easier, to simplify the assembly t echnically r equired at an advanced 

base, a nd to minimize, if possible, the previous requ i rement of highly trained 

assembly personnel • 

. 8.12 In othe r words, a program of production enginee r ing was instituted 

to clean up an existing explosives design. With th is as the primary objec tive , it 

was decided to do whatever poss ible to in1prove the ballistics of the bomb, subject 

to the dimens ional restrictions imposed by the di.rr:ensions of t he B-29 bomb bay. 
.....,... 

8 .lJ Basically, the method was to centraliz e the . electr i ca l and 

l' eleclronic coo1ponents in a single conta in.er or cartridge which coul <l be inst..."tlled 
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i n 0 1· rffiloveli from the bomb o.S .'>ef:~bly with min:Unwn of rnec h:i. nica l operations . In 

addition , every effort was made to minimiz e the munber and size of compon ents which 

would hav e to be handled in the final assr.:mbly oper ation a t t he advanced base . 

In t he proces~ of improving the ballistics of the w1it, it was decided to stabilize 

the bomb through the addition of lift forces on the t a il structure rather than 

drag that was used on the Nagasak i "Fat Man" . This chan,se was made as drag is 

always associated with tail vibra tion, a nd th e elimination of this condition is ·or 

primary importance in guarant eeing the r eliability of t he electrical equipment in 

the. bomb . 

DEVELOPI.lliNT 

8.14 A development progr am was created to produce a firing or X unit 

for the Nagasaki type "Fat Man" which could be used as a replacement item in the 

stock pile for the high voltage condenser system used in that bomb. The c oodenser 

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

, reliability and saf ety have often been questioned. The n ew system incorporated a 

variation on a tjpica l inductance capacitance circuit which depended upon the 

extranely rapid breaking of a low voltage DC circuit, producing a collapsing field 

around a high inductance ther eby generating the fir ing voltage . The unit, :.from the 

test d~ta, appears to be much safer and more reliable, and is certainly far more · 

simple than the p revious high voltage condenser arrangement. The new f iripg unit 

has been under joint developnent by Z-Division and by a group working under contr"l.Ct 

for us a t M. I. T. 

8 . 15 Sever~l new fusin sys t ems have b een w1der consideration, aimed at 

increasing the r eliability of detonation at the proper elevation. The r:ida r fusing 

syste.m used on t he Nagasaki t ype of the "Fat Man" vreapon was an ada pt;:i.tion of one · 

of t he first versions of airborne tail warning radars and was very crude in its 

d esign. When the design of the bomb W'd.3 frozen it was not possible for us to make 

a ny furth er a lterations in th iB radar . Ins tead, efforts were concentrated on the 

developnent from the ground up of entirely n ew fusing systems, t a kine; full advantag e 
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of all of the wartime developments. Two systems were under consideration; one a 

non-radiating device which in the develoµnent stage was primarily of academic 

interest; ,the other, consisting of a specially designed radar whose craracter-
' 

istics were tailored t o fit the actual conditions imposed upon a free falling 

· banb. Either of these new fusing systems, when fully developed., #:-/e to be 

considered for incorporation in the stockpile, but it was conceivable that the 

new radar system would be quite effective for some years to come and woul.d be 

far superior when viewed in the light of the. technological developments as of 

December 1946 • 

. STOCK PILE PROGRA?.f 

8.~6 One of the .responsibilities of the Z-Division was the production 

engineering a.nd procurement of all bomb components and material required for the 

national stockpile. This activity inclu.des testing all canponents , processing 

them through various _ tropicalization procedures, packaging, storage (in facilities 

controlled by others) and continued surveillance of all material to determine 

effect i veness of packaging and to guarantee against deterioration. The ccly banb 

component which did not come under the Division's jurisdiction as far as stock-

piling is concerned was the Pit ass embly. 

BCMB AS-Sll1BLY 

l!!. 'l..7 As mentioned in the preceding paragraph, Z-Division was 

responsible for the packaging and storage of bomb components. This packaging 
' j 

operation in the broader sense included the assembly .of a high explosive charge 

around the Pit. A production line was operated which assembled all of the 

incoming eanponents into the proper uni ts for long term storage. In addition 

to this work the Division assembled a considerable number of bombs for use in 

the proof-testing of individual canponents both in the laboratory and :1n free 

flight. 

8. l.S . To successfully carry out this program a Mechanical Test 

Laboratory was es t ablis hed at Sandia during August of ·1946, in which a complete 

~ 
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aet of various testing devices was installed, for the purpose of obtaining 

s tatistical data on the performance of individual cqilponents. This work included 

vibr-d.tion testing, under all conditions of temperature and pressure to which the. 

particular components might be subjected, in a tactical operation. Among other 

facilities, a large altitude chamber was installed which could test a ccmplete 

bomb assembly as far as pressure, temperature and humidity were concerned, but 

lack~ integral shaking facilities. The simulated altitude of the chamber may 

~e varied from 40,000 ft. to sea level at a speed of some 2000 ft. per second · 

during ~ich. temperature, pressure and humidity may each be ccntrolled independently, 

a.19 As early as January 1946, a great number of Divis,ion personnel 

were enlisted in the preparations for Crossroads Operation (par. 1.43). The 

Division Leader, Roger l'larner, went overseas the latter part of M:u-ch, leaving 

Dale R. Corson, as Acting Division. Leader. By April, many of the Ordnance 
\ 

Engineer groups were entirely taken ovf!r 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. 'Ibis same situation was 

true in the Fusing and Firing Group. Due to the interruption by Operation Crossroad:: 

the telemetering pro~am was ver7 slow in getti~g started, and only towards the 

end of 19461. did the telemetering d~vices begin to repeat what was fed into them 

frcm the pick-up devices, rather than report their own 11shalce 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 t esting. 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 electronics, 

mechanical engineering, and high explosives. This group _would be assigned per

manently at Sandia and would ent,~ge in ~he laboratory production program. 

8.20 This recomme~dation 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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tests and asser:lb ly work 1.iS i ell as field ~vot·k ii . cc:nnect.jon with. the de velopnr.mt 

of new mod.els . It w-as planned to divorce the civilian o~·g;u lzat ion f rorr. the 

University of California set-up , with t he in t ention that it .5hould become a 

permanent Civil Servi ce adjunct to the Special Battalion as fast a' possible. 

8 .21 It i.9 noteworthy that this operational philosophy b egan to sw·ing 

in the opposite direction during t he first part of 1946, and w·d.s acce l erated with 

the arriva l of Col. H. c. Gee as Area Manager in the f 11 of 1946. Instea d of 

a military operation of the deve lopment program with civil s ervice employees 

in a s upporting role, the trend gradually swung toward a completely civilian 

operation under the University of California contract. 

8.22 Dale Corson left the Division in July 1946, while Roger \Varner 

was still over-seas on Operation Cr'ossroads and Lt. Col. E. E. Wilhoyt became 

Acting Division Leader. 

Organization as of December 1946 

BQ2J At the end of 1946, Z-Division was organized in the :follovring 

groups : 

Division Leader: 
Alternate Division Leader: 

Z-1 Field Test 

Z-2 Mechanical Engineering 

Z-3 -Assembly' Training 

Z-4 Engint:ering (Los Alamos) 

Z-5 Firing and Fusing 

Z-6 Mechanical L1bora tory 

Z-7 Production 

Z-S Informers 

Z-9 Steele Piling 

Z-10 .Supply 

Z-11 Little Boy 

Roger Warner 
Lt. Col. E, E. Wilhoyt 

Glenn Fowler 

R. A. Bice 

Arthur !acben 

R. \V. Henderson 

o. r.. .'.\fright 

AJ.an Ayers --

J . L. Rowe 

William Caldes 

Wilbur ~haf fer 

Henry Moed i.ng 

Harlow Russ 
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Chapter IX 

DOCUMENTARY DIVISIOH 

Introduction 

.9.1 In the development of the Laboratory fran its inception in 1943, a 

substantial number of t echnical staff groups were formed in order to solve the 

special problems as they were encountered . All of these groups reported directly 

t o Project Director, Dr. J. R. Oppenheimer, and later to Dr. N. E. Bradbury, as 

laborator y Director. Sane of thes e groups were dissolved when the .f'unctions were 

t r a nsferred to other agencies or with the disappeara nce o.r the problems involved • 

. 9 .2 The technical staff organization functioned effectively by r eas on 

of the full acceptance of re3ponsibility by the very canpetent group leaders with 

l ittle or no supervision from the Director (par. 2. 5 ) • Thes e group l eaders in 

many cas es were men with outstanding profes sional ba ckground which made them 

exceptionally valuable in other fields of endeavor. For exampl e , Ph.D.'s and 

gr l-l duate students who had m.'.ljored in theoretica l physics, mathematics and ph i losoph,:/ 

were en gaged in technical editorial v;ork, ca taloging, report writing, declass ifica-

tion procedures and history preparation. 

9.3 With the general exodus of pers onnel, starting in t he f a ll of 1945, 

many of these group leaders left these assignments far other activities. As a 

result, the functions of some of these groups were interrupted or le.ft in the 

hands of rem:i.ining junior man.hers who needed direction. • The relaxation of security 

from the wartime strineency which compartmentalized substantially all activi t ie3 , 

and t h e consequent g r eater exchange of :information between projects, permittu i the 

es tablishment of central uniform Manhattan Proj ect procedures for the handling of 

muc h t echnica l information. This required considerable altera t ion of t he info. •:1ri. l 

·wart ime pr a ctices of th e laboratory. Cons equently, t her e wa.s a gr eat burden t hrtn.d 

on t he Director to effect many new pr ocedures vrhile a t t he s ame time he vns 

los i ng moot of his unusua lly well-tra ined technica l sta f f for handling these 

matters. The many other r espons ih llities of t he inte rim period discus sed herein-
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before (Chapter I) prevented the Director from giving these staff functions any 

considerable ti.me, hence'·· the groups tended to lose their ef fee ti veness . 

Formation of D-Division 

9.4 When Major Ralph Carlisle Smith, the local Patent· Advisor, returned 

from his security and technical advisory assignment to the Operations Crossroad 

press ship, u.s.s. Appalachian, he \ms requested by the Director to consolidate 

the technical staff groups, · other than the health group, into a division, and 

ulti.ma.tE;il.y to take over the duties of an Assistant Director. On 21 Augus t 1946, 

the Director announced the fo:nnation of the Docwnentar y (D) Division vdth the 

responsibility for Technical Series editorial work; the Document Room; the 

Technical Library; editorial revision, review and control of reports; inforr.aation 

dissemination; declassification; history; and various other technical services, 

with Major Ralph Carlisle Smith as Head :and Herbert I. Miller as alternate . 

(Appendix 10, ~o . 29) Although the contractor did not assume responsibility for 

Patent control, this being the delegated responsibility to Smith frctn the OSRD 

Patent Advisor, Captain R. A. lavender, U.S.N. Rat., this control was exercised 

in the Documentary Division as a dual responsibility of" its leader. Later when 

Mr. E. J. De:naon left the project .. in 1946, Major R. C. Smith also accepted the 

project responsibilities of an Assistant Director, particul~rly the legal duties 

of Mr. Dern.son . This new arrangement removed a ccnsiderable 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 sma.ller number of employees. The 

responsibilities were generally divided as follows: Patents and Legal, Library 

and Document Room, History and Technical Series , Report Editing - 1 Review , 

Classified Information Diss~nination, Declassification, Drafting (Pa tents, Reports 

and Miscellaneous), Technical Illustrations and Art Work. 
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9.5 The group organization for D-Division during 1946 is s hown in 

Appendix SA. 

9.6 Most of the functions of D-Division have been cover ed in the 

discussion under the teclmical staff groups of Book VI:}:I, Vol. 2, par. J.82 to 

J.87 and J.123 , to J.128. There are few phases however which are new and which 

merit additional comment. 

THE TECHNICAL SERIES 

9.7 In conformity with other sections of the Manhattan Project, a 

program was initiated to record~ in accessible and edited fonn, the technical 

knowledge and gains of the laboratory. In principle, it was proposed to prei:ere 

a 11Handbuch der I.as Ala.mos" in analogy with the famous Handbuch der Physik 

(Appendix.10 ,No.JO ). Titles for seventeen volumes were eQtablished in Augus t 

1945, as well as volume, and, in some cases, chapter and section editors. Difficulty 

in es tablishing a title for the overall work arose. The original name 11Handbuch 

der Los Alamoo" 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 Ala.mos 

Technical Series" was finally chosen. (Appendix 8B) . 

9.S Dr. Hans Bethe and Dr. David Inglis were originally responsible 

for this compilation with the foll~~ing staff of volume editors: 

Volume No. Title F.clitor 

0 "Relation Between the Various Activities 
of the la.bora tory'' S. K. Allison 

1 "Experimental Techniques" Darol K. F:ranan 

2 "Numerical Methods" Eldred C. Nelson 

3 11 Nuclear Physics" R. R. Wilson 

/.+ " Neutron Diffusion Theory" George Placzek 

5 "Cri tical Assemblies 11 o. R. Frisch 

6 "Efficiency" v. F. Weisskopf 

Jfl{ij 
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7 "Blast Wave" Hans . A. Bethe 

a . "Chemistry of Uranium and Plutonium!' Joseph Kennedy 

10 "Metallurgy11 Cyril s. Smith 

11 "EXplosives" G. a. Kistiakowsky 

12 . 11 Implosion11, R. F. Bacher 

lJ "'Iheory of Implosion11 R. E. Peierla 

21: "The Gun" F. Birch 

22: : 11Fuzesn R. R. Brode 

2.3 11l!ngineering and Delivery" N. F. Ramsey 

21+ 11Trinity" K. T. Bainbridge 

. . 

9.9 Only Volume l and 2 have been considered ccmpletely deel.assifiable 

under the existing standards. HO\tlever, a substantial p.ortion of the information 

in sane of the others will eventually be declassifiable and, witb 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 t}le responsibilities · of the Technical Series 

because of the inminent departure from Los Alamos of both Dr. Bethe and Dr. 

Inglis,. When Dr. Hawkinl s left the project in the late surntner of 1946, Robert 
~ 

R. Davis took over the detail as a Group Leader in 0-Division. 

9.ll The Technical Series compilation has proceeded at a slow rate 

since the time of' its inception. Exceptional delays resulted because ~ 

individual.a were reluctant or una.ble to continue obligations, taken on while at 
I 

Los A.lamo:3, after their dex:arture. A more understandable difficulty was experienc ed 

by active proj ect personnel who were faced with the problem of conducting an 

active technical program while writing about one accomplished in the pa.at. 

9.12 By January 1947, Vol. 0 and 22 were canpleted and issued, and 

two-thirds of Vol. 1 had been issued. 



DESIGN AND DRAFTING GROOP 

9.13 The Technical S.eries Group and the Technical History Group had 
I 
f 

acquired a drafting seotion for the purpose of illustratihg their volumes. In 

addition, a design and drafting section was in e~tence to aid the Patent Group. 

The Report . Frlitorial Group was serviced by the Shop Group Drafting Section, A-J, · 

and the Post Historian used the Post Operation drafting staff in the Army Civil 

Service organization. Furthermore, · the Ordnance Ellgineering (Z) Division had a 

Technical Illustration Group that was required to prepare exploded views of the 

weapo118 and their c anponents, to do general art work for the project, and to do 

. instructive illustrations for the manuals prepared by Z Divi:Jion on weapon assembly 

and handling, and by X Division on high explosive and detonator production 

techniques. The Technical Series, H~tory, Patent and Tec}:lnical Illustration 

Drafting Sections were c anbined into a s ingl.e Design and Drafting Group so that 

duplication of effort would be avoided, and the overall staff group personnel 

requirements woul.d be 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 loa.d and, in addition, the year back-log of work in the Report 

:Editorial Group was completely wiped out, not only 9.Y canpleting illustrations, 

curves, diagrB.InS and the .like for the repo.rts but al~o- in the detailed and 

tedious printing or involved mathematical !ornrulas by the drafting group. The 

Technical Illustration and Art Staff functioned substantiall.r 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 p~oduction resulted. 

DECL\SS.IFICATION PROGf!/iM 

9, 15 Shortls' after the t.ermination of hostilities, many individuals 

requested permission to publish ~pers on phases of the laboratory research and 
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development which they did not consider classified. The procedure for handling 

these itelll.IS wa~ not clear-cut and generally unsatisfactory. A few items were 
. :.. 

rel.eased through the local Security Office by its Washington headquarters, but 

the informal and uncertain treatment left much to be desired. 

9.16 .Alter the Tolman Camiittee recommendations/ (Appendix 10, No. Jl) / 

were adopted , by the Manhattan Engineer District, the laboratory establlihed ,in 

June 1946 a special scientific staff under the di'rectio~ of Frederic de Hoffmann, 

on loan fr'41\ Harvard College, to review all the Los Alamos formal reports to see 

which might apfn"opriately be submitted tor declassification. Many reports required 

careful rewrit.ing in order to remove classified information or to overcome 

indicatioM of classified applications. 

9.17 A procedure was established whereby a manber of the technical 

staff of the Declassification Group reviewed a report. or a rewritten version 

thereof to determine whether or ~ot it should pe su~mitted for declassifi~ation•. 

When a report was so approved for. processing it was routed (1) to the Technical' 

Series &litor to be certain it waa adequately covered in that compilation~ (2) 

to a Responsible Reviewer, a senior ioomber . of the laboratory seienti!1.c sta!f I · 

to be approved for declassification . according to a Guide prepared on the basis 

of the Tolman Committee reconmendations, (3) to the Patent Advisor to. be assured. 

that the q<>verrunent•s interest was protected from a patent standpoint, (4) to the 

local Army Security and Intelligence Officer as a check against unnecessary re

vela tion of physical security safeguards, (5) to the Group Leader of the 

Declassification Group to be certain that no releases were made on associated. 

project work without :r:;ermission from that project, and to send abstracts to the 

Manhattan Project Editorial Advisory Bea.rd for approval of publication, and (6) 

finally to the laboratory Director for general over-all review and approval for 

submi~Sion to Oak Ridge ·declassification headquarters for declassification. 

9.l.S Although ~he foregoing routing seems involved, it was found that 

onoe the report was put in shape for submission for declassification, tpe processing 
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could be a ccomplished in a day, except for t he time required for detailed r eview 

by the responsible reviewer, and the patent advisor. Allowing ten days for review 

of a docwoont by the Manhattan Project Editor ial Advisory Boa.rd, declassification 

has been effected in a period of about t wo weeks assuming the subject matter has 

been clearly releasable. Of cour~e t here have been questionable cases and some 

.1tems which have been refused declassification. 

9.19 About. 320 documents had been ra.ited. for declassification by 

31 December 1946. ApproxiIMtely ';UO more were considered by the declassification 

group-but never assigned numbers ,£or routing because it was determined they were 

not declassifiable by that group~ Of those process ed, about 250 made t he entire 

round and were approved for declassification in Ql.k Ridge before the end of 1946. 

It appears that about 50 of these documents were approved for publication or 

published in recognized scientific ~ jourrta.1.s during the same ' period. The laboratory 

is reasonably proud of its contribution to the scientific Iiterature of the country. 

9.20 An incidental servic .e established bJr the declass ification 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 at other 

private and public institutions. These loaned documents are not ccnsidered 

publications but only private communications . They are loaned, not onl y for t he 

purpose of aiding researcp in the nation, but a lso to advise the former staff 

members as t o the extent of declassification and the .limits of information which 

may be disclosed to others who did not have access to classified material. In 

the latter respect, it is believed to be a valuable security measur e . 

the items which have been declassified a re shown in Appendix SB • 

Some of 



Chapter X 

CONCWSION 

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) 

10.2 It went fo1~~ard on a research program in all the technical 

fields bearing on the developnont of the weapon, which fields include nuclear 

physics , chemistry, high explosives, equation3 of s.tate, radiation, hyd.rodynami s 

and phenomena of solids . Since most of the deve loµnents preceding ... t~is i:_eriod/ 
\ 

had progressed on an almost entirely empirical basis, attempts were made during 

these sixteen months to increase the understanding of the processes involved. 

10.J The past chapters have evidenced that progress was made, but they 

have also brought out the fact that the laboratory did not have a clear cut 

picture of its future in the field of atomic energy. This still was to be 

decided by the new commission. The mission of the Manhattan .Engineer District 

rJB.d been completed. The Atomic 'Energy Canmission 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 visit to 

Los Alamos in November 19461 Dr. Bradbury wrote a brief account of the laborntorJ's 

history, accanplishments , problems, and his suggestions . (Appendix 9) The 

following paragraphs taken frau this account , reflect that once again tho Los 

Alamos I.abort\tory faced a critical period: 

10.5 11Your Commission now faces the problem of determining the c'.i::l.r~-

cter and future directives of Los Alamos. Unfortunately, the local project is so 

small t ba t the problems o.f the camnunity bear upon the ohar~.Lcter of work dono b:r 

the Technic:il Area, and r eciproc.-1lly, t.he existe.nce of the Technical Labon.t.ory 



Jetermines the existence of the community • :'/hile these problem$ can be discus s ed 
•• 

separately, their simultaneous successful solution is required for the success of 

either . 

11 The Los Alamos laboratory does not presume to indicate to the 

Conmtission what the policy of that body should be with respect to the national 

need for atomic weapon develoµnent. Nor should the laboratory as such express 

its views on the relationship of such a national program to the international 

scene. The discussion which follov1s is based upon the asswnption that the United 

States will require, for an unknown time to come, a program in atcmic weapon 

develoµnent a.nd research. Such a program should be directed not. only at maintain-

ing an immediate superiority for the United States in this field, but tow-drds main-

t a ining general scientific progress and a concern for basic artd long-range develop·· 

ments which will make for strength in the future. It is also assumed 'that the 

government of the United States must know what weapons might be arrayed against 

it for the proper formulation of its o>m national and international policies. 

The ensuing discussion is based in addition upon an assumption, which the labora-

tory can only suggest, that the Com:nission shares with the established a rmed forces 

of the United States a responsibility for the security and defense of the country; 

that the atomic weapon plays a fundamental role in any security program set up 

at this time; and th~t , therefore, the Cor.miission and the Arn\V and Navy are joint.1._y

concerned with this problem. 

ttit has been noted that, up to the present time, the Los Ala.mos 

laboratory has been responsible for the atanic weapon in i ts entirety. The atcmic 

bomb has been employed by the armed forces exactly as received from Los Alamos 

and a9semb led with only Los Alamos personnel. There has remained, ever since tht; 

close of the war, concern as to the engineering reliabilit.v of the weapon as well 

as a conviction that engineerin6 improvemerlts were not only possibl13 but desirable. 

The skeptic.ism of the arraed forces ~vith r espect to the oolli.stic determinations 
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of Los Alamoo personnel has already been app:i.rent, and it may be anticipated 

that this ··reeline will grow to include the fusing and firing mechanisin.s and the 

canplexity of weapon assembly. It is further noted that a deinand is a lready 

apparent for weapons of sanewhat different engineering properties-e.g. a weapon 

which will _?)netrate the surface of water and detonate at a pre-determined depth. 

Other requests from the anned forces including the guided missile investigators 

may be expected to appear shortly. 

"It is the belief of the senior technical personnel at Los Ala.mos 

that this laboratory should not attempt to carry out these purely ordnance engineer

ing aspects of atomic we..1.pon development. Conversely, it is strongly suggested that 

these problems should. be handled using the Sandia laboratory, the existing ordmnce 

facilities of the Army and Navy, as well as additional laboratories that may have 

to be set up. 

"It is suggested to your Commission that the I.os Alamos laboratory 

m:.ly be most effective if its concern is limited to the nuclear components of 

atomic weapons including, naturally, the t echnique of supercritica l assembly of 

active materia l. The Jaboratory would then be expected to carry out research on 

both long-range and short-range modifications in the nuclear structure of atcmic 

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 t he nucle<lr reaction. 

"Such a division of responsibility will clearly call for the most 

active li..3.i3on between this :W.boratory and such other laboratories as are carrying 

out the engineering development. While such liaison will present problems, they 

are not believed to be insurmountable. To maintain the pre43ent philosophy and 

local i.ze Los Alamos responsibil i...ty for complete weapon development will not only 

r esult in a pr~ctical strangul;1tion of effort devoted to long-range research, but 

w.U l curtail the responsibility of the ar;ne:l ;'orces in a problem in 111hich they 

are preswnabl,y able and anxious to part icipate • 
. iij) 



"It is further suggested that I.os A1'lmos reta in the r esponsibility 

for testing the nuclear reactions for new atomic weapons, but that such tests 

as have a pure~v military significance be carried out by the. armed forces . The 

distinction which is intended is that of separating a test of the 11Alamogordon 

type from a test of the "Crossroads" type. In vieW' of the limited facilities 

of this laboratory, however, the most active assistance of ~he armed forces would 

be required in subsequent ·"Alamogordo" - type
4 
te.,ts, but the directive responsi

bility ,.,ould come from this laboratory. 

"~ether or · not Los Ala.mos should be continued over a long period 

of time is doubtless a problem which will be ccnsidered by the Conmission. This 

question has naturalJ.s received consideration here, and having rec eived a tenta

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

·. struction. Many, but not all, or the. activities proposed for this laboratory 

should not be conducted near populated areas. The isolation of the site represents 

certain community probl~.ms which is )Jlrgely if not ent:Lr&ly balanced for personnel 

now here by the attractions of the climate and of the present mountainous location. 

The isoJ.ation of the technical ccmnunity is more easily handled by a policy of 

enccuraging attendance at national 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 o! 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 comr1unities . It is hoped, should a new location 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 concern for further weapon develoµnent 

or production, the Los Alamos laboratory program would require careful reconsider a

tion . Since , presumably, this is not a point at issue at tbe present time, it 



need not be ccnsidered here except t o state that the operat ions involving 

plutonium, the basic chemistry a nd phys ics, the fast reactor , the large Van de 

Graaf! acceler ator, s tudies of ~~terials at high t emperatures, pressures, and 

radiation densities are a 11 activities which will undoubtedly play a role in 

the peaceful a pplications of atcmie energy no less important th&n the role which 

they play in a program whose objective i s weapon research." 
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Appendix Ntunber l 

· Dr. Bradbury's Philosophy 

Outline of policy for interium p~riod of 'Llboratozy 

. operation. Presented by Dr. Bradbury to Co.ordinating . 

Council, · 1 Oetob.er .1945. (See Chapt~r I) 
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lotea on a.lk iven by Comdr• 

Ootobor 1, 1945· 
• • ra.d'b\U"f oordinating Counoil, 

What should be the philosophy under whidh we operate the project during 
thi s interim period? 

(n) No ono oan doubt that Government aupportod re1earoh in atanio energy 
prob l em• will continue . 

(b) Thia projoot will bO taken ovor by a. oommiaeion created by losia•. 
lfltion. 

(o) Thia nt onoe auggeata our tirat diftioultiea1 Tho first hurdle 11 
logialntion1 this mny be suoh as to mnko it impoesible tor indivi• 
duo.ls ot the high quulitiontion1 required to work under any oommi1• 
sion . 

(d) Given good legi1lation, the commia1ion itsolt may be poorly 1eleoted 
under these circumsta.noea, ngain t he proper people will not work on 
an atanio energy projoot. 

(e) The legislntion and the oommissioAmay come too late - t ho longer 
this is delayed, with its corresponding uncertainty, t ho tower good 
people will remain. 

(t) Particularly, security regulations may bo se t up so o.• to mnke it 
impossible tor people t o work. Consulting may be dono in certain 
engineering mnttera, o.nd tho con1ultant•a mind oompartmentaliaod. 
Thia is very much more diftioult in the fundrunantnl fields. Jinny 
people feel thnt they would prefer not t o know aeoret thing1 it 
this requires going out and not being nble t o make use ot them in 
a University. · 

(g) The. direction in whioh a University or an industrio.l firm wil l go in 
the next few yenrs is predictable. The direction in whioh this 
busino~s will go ia not. 

(h) All of tho above things make it nooesslll"y to be explicit about the 
philosophy which one wnnta for the project. 

(i ) Such a philosophy has three part11 

1. We should set up a project to study the use or nuclear energy on 
an operating basis which is as nearly o.a pos sible operating in 
whnt wo consider to be nn ideal way, in which the emphasis 11 
ns we-Consider it should be, together with even the derivatives 
of this emphnsis . In other words , we should aim to turn over 
t o the commission the best possible projeot that we know how to 
mnke. The oommission ma.y have other ideas - our ideas may not 
be their ideas. But in any event we wi ll have set up a projeot 
which t o us seemed a good project for peaoe time, interim, 
immediately post wnr period. If we do not do this, we cannot: . 
complain thnt the proJeot of the future was sot up wron~ly. 
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2. Tho projoot cannot ne;leot the stockpiling or tho development ot 
atanio weapon• 1.n thi• interim period. Strongly as we 1u1peot that 
these- wea.pone Will never be u1edi much a1 we d11l1ke t .he implioa• 
tion1 oontnined in thi1 procodure, we have an obligation to the 
nation novor to permit it to be in the po1ition ot 1aying it hA• 
sorHthing which it has not got. The world now knowa we have & 

wonpon. How many or how good it doe• not. know. 1'o weU:en the 
nntion'• bargaining power in the next tew month• during the cidminia• 
tration1 attempt to bring 11bout international cooperation would be · 
suicidal. One hopes th11t weapon emphoi1 will decrease with timo. 
Wo are not 11 warring nation - tho mere po11es1ion of weapons doe1 
not bring about w:i.r. Will the administration attempt to bring about 
international cooperation in thuso mnttors? Who knows - it it is 
not, we are doomed o.nywo.y, 'but our doom may be dol.ayed a :ow month• 
or years by h~ving bigger o.nd better weapons. I think w~ mu~t bo 
hard in theae mnttors. To bring pea.co by threatening wa!" h pouibleJ 
to bring peace by r~questing and promising cooporQtion 3e~~ ~ore 
dignified. But the raques'li a.nd the promise, a.nd surely tho ~hr')at, 
are both tortitied by weaponooring nowJ and the results of weapon• 
eering may be thut it may nover have to be done ngain. 

3• The project will deorea1e_ in size ae .it goes !'Joann wnr time basis 
to a peace time ba1i1. 

These are thoretore the three things on which I believe that the project•• 
modus operandi for the next six months must be built• 

We will set up the most nearly ideal project we can. 
We will not discontinue weapon research until it ia clearly indica• 

ted that this co.n be done. 
We will decrease the project in size so that it can be accomodated 

on the mesa on a civilian bn1is. 

How does one go about setting up an ideal projoct to study the problem ot 
the use ot nuclear energy? · 

(a) T!\e1e problems of the atunio nucleus are extremely ditticultJ tho best 
men are required to solve them; how does one get the best men·? 

l. A good man will not work unless there i1 intellectual stimulation 
in the work which he is doing. Therefore we will set up in all 
divisions programs of fundrunental research which arc related. but 
may only be distantly related to the problems ot nuclear energy 
and the manner in which it may be released. In this respect we 
will follow the policies of good industrial laboratories in which a 
man may set up his own field of research, but does not hnve to show 
either a profit or e,,.,n a elose connection with the business or his 
employer. 

2. I shall accordingly request division leaders to present progrDDla ot 
research which are intellectually of interest and upon which good 
personnel may be persuadod to work. The extant to which these 
programs will be set up ,will depend upon the scale of the laboratory 
and to this question I will return. It must be noted that our 
borrowed tools of research must be replaced. This mean1 the 
cyclo•ron. Van de Graaf, etc ••• 
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3. An immediate revision of our salary procedures is essential. Here
tofore personnel have been hired on a no loss-no gain patriotic 
duty basis. This is all very well in war time~ . It is . not applicable 
now. The project is just another employer and it must compete for 
its personnel with . other employers who can offer - quarters close 
to civilization or in it, a predictable future, work which may be 
publ.41hed and better, or at least different, living conditions. 

How do we meet this canpetition? First we can state our moral assurance · 
that atanic energy work will continue in sane form. P~ple now associated with 
it will presumably be the key personnel of future developnents. (BUT - it may 
be in a form th9t is repulsive to all of us. This is the chance we take' ani 
must pay our personnel to gamble on). 

We have a salary scale which baa never been fully applied, but which appears 
to me to have the possibility of meeting our iJJmediate requirements - if it is 
applied. In other wards, I propose to adjust salaries· of personnel who my be 
persuaded to remain with the project in accordance with their responsibilities, 
·and position with respect to the project. 

'!his I propose to do in advance of a threat from them to leave to take other 
jobs. However, on an emergency basis it may be necessary to meet offers from 
other institutions or industry and on competitive basis. 

It will take time - at least a month or six weeks - to clean our f.:inancial 
house. Where necessary we may offer contracts extending to 1 July 1946, although 
the University of Califomia may not be in business that long. Nevertheless, 
the contract requires that the agency taking wer ass\Jlle the unexpired obliga
tions of the University anQ. the General has told me that he will guarantee such 
a procedure. 

I wish to digress a moment at this point while discussing salaries. We are 
in urgent need of a Personnel Director. Mr. Clausen has indicated to me that 
he has strong personal reasons for leaving in about a month. The problems. ot 
hiring personnel, terminating the employment of individuals no longer essential 

, to the project and uninterested in taking jobs essential to the interim program 
of the project, as well as the placement services of the project - all these 
canbine to place an extremely heavy burden upon the man accepting this respcmsi
bility. It should also be mentioned that the problem of hiring SED's on a 
civilian basis will shortly become urgent. Such men form one of our most obvious 
labor markets and as such, has the unusual advantage that we have had definite 
information about the man before we hire him. 

A definite procedure is now being set up whereby all project personnel d~ 
sirous of ootaining jobs on the outside are brought in touch with employers. 
No effort will be made to discourage this. In fact, the opposite will be the . 
case. If the project carmot meet the offer made by an outside cmcern for any 
one of many reasons, then this man will be permitted to go. All the project 
will request is that he and we understand how his work is to be taken over if 
it is to continue, and when he may leave. 

The project may make a crunter offer - it will only make one; ultimately it . 
will endeavor to make the offer before it is a OO\Ulter offer. The project's 
offer should not be used as a lever in forcing up offers fran the outside, and we 
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will so request personnel interviewers who are infcrming us by copy or all nego• 
tiations with our personnel. 

I have dwelt at some length upon salury procedures, but this is not because 
I believe thut money ea.Ii be made to answer nll arguments. In many instances, 
the project would be unable to offer any salary at all that could persuade a man 
to stay. This is a. feeling with which I run personally in the most hearty 
sympathy. 

The argument of duty or patriotism can no longer be used. For myself, I 
feel that the bear which we have caught by the tail is so fonnidable that there 
is a strong obligation upon us to find out how to let go or hang on. For every• 
one to pack up and leave would appear to me to leave the more difficult problems 
of the future not only unsolved, but with no prospect of solution. This however, 
I will never use as an argument - if an individual derives some satisfaction 
from this feel•.ng, very well - but it is not a. duty and will not bo approached 
o.s such. 

In ~ne respect, the members of the council hnve somewhat more responsibility 
to the nation than do the remuinder of the staff. As key personnel, I must urge 
that if you concur in my belief that we must leave an opera.ting project for 
the commission, it is then imperative that you consider the tasks of your groups, 
and that you advise me as to your opinion as to whether they should be continued 
or discontinued in the light of the philosophy that I am expounding. If they 
are to be continued, then you do not leave until you see a reasonably acceptable 
way for them to continue. 

To sum up so fur - I have said thut our philosophy is to: 

Leuve the best possible project for our successors 
Continue weaponeering until it is clenr thnt we can taper off 
Decrense the size of the project consistent with the housing 

facilities on the mesa. 

To build the best _possible project we must have: 

Good men - this means reasonable salary scale, 
reasonable employment practices, 
a program of intellectually stimulating 

resf' ~.reh but not directed towards 
weapons necessarily. 

A group ot good physicists, chemists, explosives experts, metallurgists, 
engineers, is not enough. The project must h,ave a sound overall program 
if it is to be the ideal project for our successors. Accordingly, I 
come to: 

4. l~at shall our general project program be as far as atomic bombs 
and atomic weapons nre concerned? 

A. We will stockpile the current FM up to a number of 15. We will 
develop internal modifications. possibly in the method of fusing, 
almost certainly in the method of detonating. We will develop 
a levi tu. ted model. We will set up a mo·re careful program of 
gadget testing so thnt we will know the degree of reliability of 
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each component. We will set up surveilance tests which at least 
must have the possibility of extending over a considerable time. 
We will set up Sandia Fiold as a field test site. It may not last 
there for more than n year, but we will learn how the ideal field 
test site for weapons should be set up, and it-cii'n either stay there; 
be moved, or become, let us hope, unnecessary in the course of time~ . 

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. 1i6.tch as we dislike them, we cannot stop their cons
truction now. Possibly in six months, possibly in a year - rgaybe 
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 
pence and that cooperation is established. In all this wo will invite 
the cooperation 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 oomb nnd 
not a weapon if you will permit the distinction. We nre entitled to 
do this from two premises: 

I. The use of nuclear energy may be so catastrophic for the 
world that we should know evory extent of its pathC'logy. How 
bad can this bomb {it it were made awoapon) be? I shall return 
ty t"ii'iS 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 tho.t we must know its 
unhappy extent. So is it with nuclear energy released in this 
form. It cnn be a terrible thing; we cannot hide our head in 
the sandJ we must lmow how terrible it is. 

II. The occasional demonstration or an atomic bomb - not weapon • 
may have a salutary psychological effect on the world - quite 
apart from our scientific and technical interest in it. Properly 
witnessed, properly publicized, further TR's may convince people 
more than any manifesto thnt nuclear energy is safe 'only in the 
hands C>f a wholly coopernting world. 

III. It also may be pointed out, tho.t I believe that f~ther 'l'R's 
may be a goul which will provide some intellectual stimulus for 
PE?Ople working here. .Answers can be found; work is not stopped 
short of completion; and lacking the weapon aspect directly, 
o.nother TR might even be FUN. 

D. We will propose that the fundamental experiments leading to .the 
o.nswer to the question "Is or is not a Super feasible?" be undortnken. 
These experiments a.re of interest in themselves in many cases; but 
even more, we cannot av~id the responsibility of knowing the facts, 
no matter how terrifying. Tho word"feasible" is a we~sel word - it 
covers everything fran laboratory experiments up to the possibility 
of actual building - tor only by building something do you actually 
finally determine feasibility. 'l'hia does not mean we will build a 
super. It couldn't happen in our timo in any event. But someday, 
someone must know the answer: Ia ·it feasible? 
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S. We have DOif contended tha'tt our ideal project will have· good me~ obtained 

by a good fundamental . program and good employment practices; and that it will 
have a weapon pr0gram; that it will have a TR banb program; and that iii will 
have a teasibillt7 ot Super research i::rogram. Now I claim that it must also 
begin to worry about a program ot research leading to the peace time application -
ot nuclear energr. I am well aware that this has been worried out and carefUlli 
consldC'ed elsewhere. We must also do it here. For this program alone will 
receive the united support of all people everywhere. For the present I do not 
see how to tit such an ettc:rtl into divisional, group, or sectional lines. 
Specitic suggestions are needed as to how to go about this within the general 
trame ot our iresent organization. At this manent I am too uninformed about 

· the situati911 to do more than generalize. 
\ 

I now proppae to discuss the question of how the project . will decrease in 
' · sise during the next t~ee to: .six months. 

a. Sane people are leaving now; others will continue to drift away; this 
will go faster and fas_ter as long as policies are either unformed or 
unimplemented • 

. b. The post will probably continue as a military organization and probably 
with adequate personnel for at least as long as it takes to set up· the 

' .. ~ ~ .. . camnission.. 

c. The two year service rule will begin to take our SED' s in large mmbers 
about Christmas. Meanwhile, we will lose them more slowly by point 
diachai-ge. 

d. SEO replacements will probably be more or less available to some extent. 
The,y will, however, . b~ untrained and generally less useful. 

e. I therefore conclude that the project will be - in sofar as the technical 
area is concerned - on a largely civilian basis by next March. There 
will be SED's but they will be relatively fewer; they will live in barracks, 
and they will not present a hOU8:ing problem. 

t. These civiljans will come from three sources: People now here; new people 
hired; ,and SED•s hired as civilians after discharge. All of these people 
who are married will sooner or later demand quarters as the price of 
staying • . It will accordingly be necessary· to revise our housing policy 
in the following way: 

All people essential to operating a project must be housed in a way that 
will keep them here. This means, in addition to obvious personnel, 
that machinists, truck drivers, lower grade technicians will get quarters -
unless key personnel wish to say that they can get along without them! 

We have approximately 488 family quarters. Of families living in such 
quarters, possibly 25% of the wives may work. Thus, we can house in 
fam.il;r quarters about (:IX) technical and post civilian employees. 
Possibl,y we may have a one to one ratio of unmarried to married personnel. 
This means another 500 or so civilians in donnitories. There will thus 
be a total of about 1,100 technical and post civilian. employees. We 
now have about 31 000 in technical activities. 
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I therefore sug~eat that in about three to six months we must bo pre• 
parod to adjust our scale of technical activity to abcut 1/3 ot its 
presont magnitudo. I have not included SED's in this figure for I 
believe that the necessity of r,iving many more lower employee claasi• 
ticntions housinr, will balance the extra assistance we will get trom 
SED's living in barracks. 

Accordingly, I will have to ask that all estimates or tutur~ activity 
be based on about this 2/3 docroase in rate of working. Each activity 
will be askod how many it needs in all oalssifications to go on working 
at this rate - then these men must be housed. The· day is rapidly going 
when the ~ood machinists will live in dormitories away t'rom their 
families. A similar statement may be made tor S site - true they co.n 
hire people - but only with adequato livin~ conditions. 

It is curious that the activity or the mesa should be dictated by its 
housing, but I see no other alternative. I am sure the General will 
build no more quarters, as this wculd further commit the mean to per• 
mnnency. This I d~ubt if he will do. 

3000 ·=::·-!:9.~al_ c~v~ teoh•cmplo 
Present civilian -e -- Yee 8 m -PloyCe~ 2800 

IL.i~::-:.=~;;;:;;;:;-;--:--;: ·-···· ·--· - ' 
esent SED' s - 2 yrs • .X:~-~-~~~~--~-----1000 

3 , 4-l-. ~ -~ 

What sort 0:[ c ):;- ~' :1nn0 l policies shall we have to bring r>. 1 ::. this about? 

a. Fair treatment c:.."' personnel lca.ving. This has bee~ ,·,·iri.ely stated and 
agreed to. Hi~ing policies, 30 day, 90 day and contractual termina
tion policies as well as dependents and household effeots to be carried 
on as in the pust. 

b. The matter of a 40 h,.,ur work week.. This is under discussion at the 
moment - when do we get to it, I don't know. Many questions of polioy 
are involved - ull these ure coupled with our failure to jump before 
or when the Civil Service jumped. Time is necessary to do these things. 

c. In order to make quarters available for long•termers, short-termers 
may be requested to terminute their connection with the project i.f' they .. 
are unavailable for project jobs which now noed doing. In all cases 
this will be in uccordnnce with their employment agreement. However, 
the project will be cut in size, and quarters must be available for 
people coming in fer the longer term - by long term I mean till 30 
June 1946. 

d. How about personnel who l eek degrees? Urge them to leave to get them -
but stagger their leaving ~nd make some pluns to get the good ones back. 

Now for scrne rather specific questions which do not easily fit into project 
policies: 

a. The Handbook must be prepared. However, I doubt if it is desirAble for. 
a person to write 8 hours per day. In other words. having to write up 
work ~hould ?ot b~ an excuse not to take another job. It may be a part• 
time job and houlr be so ccnsidered. 

r 
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Th• Univerlity mu1t continue tor at lea1t th1• quarter, but in tree ~iae· ·\ 

b. What about the general organisation ot the projeotT In general I think 
the divisional orgaal 1ation1 will 1tay about the aame. HoWDver, 

. R and P might be oc:mbined 
Z, G, X and T stay a1 · they· are 
C and M might be split 
Admini1tratinn and Serv1001 badly needed • probably 

split into three partu Personnel and general 
admini1tration1 procurementJ teohnioal 1ervice1. 

c. What about the project or the tUture? ~'le cannot say where it will be 
located. Economic considerations seen to indicate that to locate the 
project here on a permanent basis might tie it down to expensive mAinte• 
nance (living, 1alarie1) torever. However, this is not OW"' question. · , 
Certainly it is difficult to see how it can start t~ m~vc inside ot 8 

.or 9 months and at least six or nine mcnths tor the moving which would 
take place ·CJ"adually. nP Site will probably sta7 here until it i1 too 
contaminated touse. Could not be moved attor it was started in operation. 
Thus the project will be largely here tor .at least another year. 

I wo.uJ rl H~e to see the project set up as the beat type ot industrial 
labore.!;or:r -.,.r~. th much more emphasis possibly· on fundamental things and 
w1 th c.cadc.M~. ~ exchange thrown in for good meQsUre. 

I 

What about SE.~ s? I have indicated that I expect to lose them in large 
numbers ebour. th.; first of' the y4'ar• Otherwise, wa can make no 1peoial 
effort to hc:v.:i ti.1em considered as ditterent trom any ct:1cr SED's~ in 
the country, nnd pa:.~ticularly we can· not attempt to gei; them treatment 
which differs fr0m that preworibed by Army regulations and discharge 
procedure. We all lmow what we would like to see. doneJ and we will see 
that our SED's get the best possible consideration under the lawJ. we will 
not attempt to have them treated above the law - we hope it will be a 
good one which will r.;et them back to sohMl as soon u possible. '!re 
cannot put them on ERC for practical rea1cns - we can't hcuse them, and 
we can't l~t them go if' we don't. 

What about civilians with deferments?· We must not set ourselves aboV8 
the Selective Service Law. It we oan\ certity that a man is needed to 
carry out the progrwn nutlined above, that he is aottally essential to 
this program, we will continue to obtain deferments. otherwise, we must 
release him. This means we must knew our program. It is realised that 
this is unfair to the man - but war is by nature unfair. Sane people get 
killed and si:me get rich quickly. Some people will experience this un
fairness a little late, but no later than the boy who becomes 18 this 
m0nth or next. Should not war be distributed over as many generations 
as possible to lessen the burden en any one? 

How about security regulations? This is now set by the President. 
Liberal interpre~ations are coming as fast as possible. We can't close 
the box after the secret is out. ·Attempt to attain consistency. "1nda• 
mental problem has to WAIT. 

~r-cpc+~ £ . . '& • 
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The project of the .future I w0uld like to see have, with lifted 
security regulations, the possibility of exchange activities with 
academic institutions. Pe0ple to ccme tc the project for a yea.r. 
and project personnel go to academic institutions for a yeo..r. 
Maybe on a similar arraggemcnt on a part-time basis. Certainly 
on a cnnsulting basis. hll of this involves some lifting of 
security in .fundamental fields plus even more .fundamental problems 
of organiz~tion. 

JLIJ:"UL!!:fl+.!J.il:/f 111# 11#!1 ut 1rrr:1i ,,, , , , , , , , 
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WAR DEPARTMENT 
P. 0. BOX 2.610 

WASHINGTON, D. C, 

RIFl:lt TO P'ILE Na. --- 4 J anuary 1946 

•. 

Dr. N. E. 
P. o. Box 
Santa Fe, 

Br~y 
1663 
New Mexico 

Dear Dr. Bradbury: 

It was my belief that t he making of · long-range 
plans with respect to the fu tur e of atomic energy should 
be .delayed until after the passage of legislation so as 
to avoid serious commitments which might hinder the ac
tions of whatever commission or other body should be 
established to take charg e 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··f'act that this will commit 
to some extent at least any future control body. our 
wartime effort was ,to end the war. Everything was sac
rific~d to that objective. We counted on suitable legis
lation being passed promptly at the end of the war. 1!1[e 
should not count on atomic bomb development being 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 facilit.ie.s for our 
work as Los Alamos. If one should be found, it would re
quire at lea s t six months to plan, twelve months to build, 
and. six months t o 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 existing 
facilities to such a degree as is necessary. 

The major factors requiring improvement are the 
utilities, housing, and community facilitles, partic
ularly recreational facilities. for single persons. This 



\ 

I 

WAR DEPARTMENT 
P. 0. Box 2610 

WASHINGTON, D. C. I --
RD"ER TO FILE No. __ 

Dr. N. E. Bradbury -2- 4 January 1946 

transition from war to peacetime community conditions will. 
start immediately. To do this intelligently, however, 
requires planning, and this planning has already started. 

With the current interest in the water situation, I 
wish to state my exact expectations with respect to this. 
First, all possible s.teps will be taken to maintain the 
existing system at maximum efficiency. This 'will i~clude 
the trucking of sufficient additional water for as ~ong as 
is necessary to supply continuous water service to all 
h<:ms ing and to operate S Site and DP Site·. Second, care
ful studies will be made with a view to securing a year
round supply based on 100 gallons per person per day which 
is considered adequate . for a community with our industrial 
needs. Third, construction will be in.itiated promptly as 
soon as the plans have proceeded . to the point where initia
ti~n of construction is feasible. 

With respect. to power and highway communications, it -
appears that the expected loads can be properly accomodated. 
If not, necessary steps will be taken to improve these 
facilities. 

With respect to housing, we are assuming that DP Site 
will operate on a relatively permanent basis, and studies 
have been initiated with respect to layout and design of 
the needed family housing. It mug,t be realized that ·there · · 

, are certain legal restrictions which set a maximum cost of 
$7500 per unit. This means that the most careful designs• 
must be made in order that satisfactory permanent accomoda- · 
tions will be achieved. 

;;'.'1th respect to community facilities, in addition to 
the recreation for single individuals already mentioned, 
there should be a wide ra.nge of consumer goods estab
lishments and the stimulation of concessionnaires in 
this-line is necessary. 

Sincerel·y yours, 

-i' 
L. R. GROVES 
Major General, USA 

LRG/b 
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Catalog of .Courses 

, 
qriginal list of courses and lec.tures off ere?- by 

Los Alamos University. {par. i.i9) .. ;. 
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September 17, ~~45 

TO: ALL TECF.NICAL PERSON~EL 

SUBJECT: CAT.l,LOG OF COURSES 

.REGISTR~TION 

PU:ASE NOTE CHANGED HOURS -~ND LOCATIONS. Registration will 
be held from Tuesday, September l~ to Friday, September 21 
inclusive. The hours will be from S:30 to 11:30 a.m. and 
from 2:30 to 5:30 p.m. in Room E-210. There will also be 
registration facilities in the High School from 7:00 to 9:00 
p.m. in order to make registration possible for persons not 
employed in the Tech Area. 

CHEMISTRY 

COURSES 

UNDERGRADUATE - JUNIOR-SEN!Ort LEVEL 

~Elementary Organic Chemistry. 

Lecturer: :-!. F. Rt;)y 

Hours: Section I. Tues. & Fri. 10:~0 - 11:45 a.m. 
Si~ma 47 · 

Section II. Mon.7;15 - 8:30 p.m. Gamma 49 
Thurs. ~:45 - lG: OO p.m. Gam~a 49 

Prerequisite: Elementary Chemistry 

Textbook: None 

Description of Course: Study of the major general classes 
of organic compounds, t he ir properties, reactions, and uses. 

12. Elementary Physical Ct.emistry. 

Lecturer: I. B. Johns 

Hours: Wed. & Fri. 4:15 - 5:30 p.m. in Gamma 49 
Prerequisites: Elementary Chemistry Calculus; 

Elementary Physics desirable. 

Textbook: Getman-Daniels "Outlines of Theoretical 
Chemistry". (Required. Price $3. 50) 

Description of Course: This course will ~ive the student 
a working knowledge of t he fundamental prl~ci9les of 
physical chemistry, including tl:'. e study of gases , liquids, 
solids, the princ i ples of tr.ermoc:yna:dcs . tl':e ';;l:'. eory of solu
tions, thermochemi stry and its ap; lications , the treatment 
of equilibria - bot~ homogeneous and heterogeneous , 
chemical kinetics, electrolyt ic tl':eory. 

I 
' I 
.I 
ti 
I 
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CAT~LOG OF COU~SES Page 2 

ll· .i-\dv11.nc_~£_?Jl.LsJ..£_B._l Chemistry 

Un fo rtunately , i t has been i~?Q ss ible to secure a lec t urer 
for this course. I t will, therefore, not be gi ven. 

;11ETALI,._~qGY 

21. ~h;{_s ical ?t.etallurgy 

Lec t urer: Georr,e L. Kehl 

Hours: 10 : 30 - 11:45 a.m. Mon. & Wed. in Si ~ma 47 
Prerequ is i t ~s : Elem.Chem., one semester of Elem. Phy s ics 
Textbooks : (Rec omme nded) 
"The Alloyi~2· Element s in Steel" - E.C.Bain 1 

"En~ineerin~ Physical Metallurgy" - R.H.ijeyer1 
11prlnc iples of Physical .Metallurgy" - F.L.Coonan1 
"Princinles of Physical Metallurgy" - r..:S.Doan & B. !1iahla 1 
"The Science of Metals" - Z.Jeffries & R.S.Archer 1 

"Principles of Metallogra!)hy" - R. 0 .Homerberg & R. S. Williams 1 
"Structure and Properties of Alloys" - R. h .9r ick & 

A. Phillips 1 

Description of Course: State of A~?re?ation; orif in of 
metallic structures; crystal structure; equilibrium dia
grams of metallic sys tems and t c eir interpretation; non
equilibrium c on~it ions i n metallic sys tems; plastic 
deformation and annealing ; non-ferrous metals and alloys; 
iron and steel; basic concepts of the heat tre ~tment of 
sted. 

PHYSICS 

31. Electricity and ¥.a~rretism 

Lecturer: R. Brode 

Hours: Mon. & Wed. 10:30 - 11:45 a.m. in Gamna 49 
PrcQuisites: Sophomore Physics, Calculus 

Tex t baok: Probably Page & Adams 

Descriotion of Course: Detailed discussion of the 
pr0]'.)c:t·tl es of electrostatic and magnetostatic fields. 
Electri c currents and their magnetic fields, alternating 
cur·:~ .:mts . inductance and ca~)aci tance, oscillat ing circuits 
electric waves. 

32. Modern Physics 

Lecturers: S. Rossi and L. Ferratt 

Hours: Section I: Wed. & Fri. 9:00 - 10:15 a.m. Rrn.B-223 
Section II:Mon. 8:45 - 10:00 p.m. Rm. B-223 

Thurs •. 7:15 - 8:30 p. m. Rn. B-223 

Prerequisites: Freshman & Sophomo~e Physics, Calculus. 
A course in Electricity & Magnetism 1s 
desirable. - · 

Textbook: "Introduction to Modern Physics 11 -Richmeycr & Kennard ' 
Description of Course: The experimental and theoretical 
development which leads to the present concept of the con
stitution of matter. Beginning with the discovery of the 
electron, the course will discuss various methods of deter
mining Avogadro's number, the structure of atoms, the 
atomic nucleus and cosmic radiation. 
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CATALOG OF COURSES · Page 3 

33. Electronics 

Lecturer: D.K. Froman and Elmore 

Hours: Section I: Tues & Fri. 10:30 - 11:45 a.m. Gamma 49 
Section II: Mon. 7:15 - 8:30 p.m. Rm.B-223 

Thurs. 8:45 - 10:00 p.m. Rm. B-223 

Prerequisites: Differential & Integral Calculus. General 
College Physics. A course in Electr i c ity 
and Magnetism (Physics) or a course in 
Alternating Currents (Engineering) 

Textbook: Reich 11 Theory and AoDlications of Electron b 
Tubes" (Recommended:) 

Description of Course: Electric Circ uits: funda~cntal 
laws and their application to complex circuits for D. C., 
sinusoidal A.C., and transient currents. Electron Tubes: 
parts and their function.a; static and dynamic charact .;rist ics 
and their measurement; special tubes; sone basic circuits. 
Electronic Ci~cuits Design: detailed parts specification; 
ap~lications to simple but complet~ electronics circui ts. 
Basic Electronic Circuit Elements and Comulete Circuits: 
emphasis on circuits for ir.dustrial co!'ltroY and -scientific 
measurements rather than on radio, television, a!'ld rada~ . 

34. Micro-Waves 

Unfortunately the offering of this course at th r. pre ser.t 
time seems t6 present insuperable dif fic ulties generally 
connc.ct'ed with the confidential charac tcr of some of the 
information. It is hoped t o five this course in the 
followi ng ·semester if the courses arc continued at that 
tilfle. 

MATHE?l.A TICS 

41, Differential Calculus 

Lecturer: P. Whitman 

Hours: Wed. &: Fri. 8: 30 - 10:15 a.m. Gamr:ia 49 

Prerequi sites: Analytic Geometry; Trigonoffiet ry. 

Textbook: Granville, Sm!th & Longley "Elements of the I 
Differential & I ntegral Calculus" ( Required) lo 

Description of Course: Differentiation of algebraic and 
transcendental function s ; apµlication s to slopes , maxima 
and minima rates, etc .; higher ~erivativcs ; differentials 
and applicat i ons to soall errors, etc.; integration of 
standard elementary form s and ap) licat ion to simpl E areas, 
only if four hour course. 

42. Differential Equations 

Lecturer: J. W. Calkin & D. A. Flanuers 

Hours: Section I: Tues & Thurs. 9:00 - 10:15 a.m.Gamr.ia 49 
Sec t ion II:Wcd & Fri. 7:45 - 9:00 9.m. Garn~a 49 

I 
I 
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~~ALOG OF COU~SES 

+2· ._j)_Vf;; rE.l:":_t ia.1_ E~!!-j ions 

L~ cturer: J. ~. Calkin 

I'agt> 4 

Hours: Srction I: Tues & Thurs ~:oo - 10:15 a.~. Ge.r:ina 49 
Sc;ction II:~ved & Fri. 7:45 - 9:00 )·r.1. GR..T.:a 49 

PrereQLisites: inF year of calculus 

·TF.xt1: •1 o ·c 11 :::;1fr' ercntial :Sq_uat ions"-n.-: E ?iafP"io b 
( nequircd. ) 

Descr.i ;t ier. r..f Course: Crt'ch1ary C.iffE>rc:n':i l eq,uatior.s of 
the firs t order linenr 0~u~ tic~s ~iGcrl l ~ neous s ·)ecial 
equatior.s exister.c e tl:rorFcs r: u;.;eric ul ;.: etr,o c~ s of 
solution . solution in SErics s~lecteC topics ir. , &rtial 
~ifferential equations . 

C;:I:.ISTRY --· .. ···- -·- ~---

Hours: 

I 
I 

Section I· · .: ell l:. ·.:-r~ c.•or; - 10"15 a -- Sicroa 47. 
Section II: l~on. [;: l.;.; : . 10; 00 :-J· :.1 .. Gar.1:.:; - ~9 ~ 

~burs 7:15 - ~ :30 ?·~· Ga~ca ~ · 

PrerF.quisites: 1 yr. c0lle~ P c~lculua; l yr . collere 
Physics e;-.c~ thf r:ler:12nt c: r~r cl:erJistry u~ to anc". incll·c.ine 
1 yr. ir. Physical Che~istry 

Texttook: 11 Ther~oCynasics 11 ~ StPiner. (Recoc~Pnded) ~ 

Descri ~t~or. ot Course; ~~is is a c o urs~ in chPnicRl 
thFr~.:oc'.~.rnfl'Jics ar:C ··:'."cauee of ti:'.f li:". it t·1 tior.s i t nill 
!!0 t ce <.l .. i ";~-- t rniCP. 0 ?. ]J~' Ely F'".f!ineerir..:'° ir.terf.st 
(heat flo1· . he a t enf i nes, ~tc.) or of intPrest 0xc'usivPly 
t0 ?t'(:eiciete ( euch as th1° t i: ~:;>r: ' of therr:o-Flectricity 
etc.) '.:.b.e :·:eFninf' of thF t:,reF ''la,:s of thE'r:.:o(~rnHnics" 
will ·~e C:'iscucred a :-: ( -::h"~-' iri12. ·:: ,. :: ) )li f' d to tb: C<'l- . 
culations of no:JO ( rnous anC l: r. t : 1•0 ·e:1"'ous che::iicnl 
ec1uilitria v.: ')o;.•-colicl eq'u ili.::.;.·ia ic:eal a~:('. :-ion-idel"l 
solutions . s~~~ace t~nsion . etc. ~t c l:1ter~retRtion of 
the "T.:irC: Law'' in statistical terca ' -'i ll be ':> ~·i efly 
~iscuseed anC the ~ro ~le~ of the calcule tior.. of absolute 

entro,ies anC: of F1·ee . L:ne1'[i ea of suostnnces f'.'One into in 
cletail.· 7i.-:.E' a:.:nroach toall thesf :)ro ;::.lrcs · ·ill be of 
the t/ .?e use0. 1:,y Git:bs (rath er th{~:1 the ele::-ientary 
a?,roach a~ used b: Le~iG anC ~ondall in their book, for 
instance) anL~ hence ti~ese tl!~ine the course _are expected 
to be fa:.1iliar ' ·' i th C iffere r. tial an0. ir. tegral calculus, 
inclucline partiel dHfe·rentiation. Othrrwlse the prt:
requisi te is a coi..rse in eleruen tary ;)hysical cl·.en istry. 

62 .. ~c;_i_o __ C!':.eo.i_s_tr_:t 

Lecturer: J. ~I. KPrmecJ.y 

Hours: Wed & Fri ~:15 - 5:30' p.r11 • .Rm. B-223 

Prereq~iaite: 3.S.Degre~ in Chemistry or equivalent; or 
by s;ecial arrangement. 

Textbook: None. Som~ reference bookF recorn~ended in
cluding & Davidson 

·. 
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C~T.r.LO~ O? COU~SES 

Descri~t1on of Course: Natural redioeleoents . raCio Rctive 
decay. nuc lear tran snu tc tion, acceleratin r devices . · 
radiat ions from raCi oc ctive substances detection tech
ni4ues , the study of r aGio-isotopes ne~ elements, 
chemlcal beh:wior .at very 101 .r concentrat ion s , c <trrirrs , 
tracers, exchan~e r Fac tions, biochEmic~l studi es and 
ot~er a~Jlic Rtions • 

.§l_ __ '!'.fl.f 9.r.e_ '1;_ i_c_n). _ _Q_rJ'p_nj._c __ 0].~ r.1_i_e_~ r:il. 

Lecturer: i:r. Lipic in 

Hours: 11,on. 9 : 0:; - 10:15 a . ~: .. °i.':l. 3-22' 
':1hurs. 10 : :o - ll:L5 e . :.:. ~:.V.1. ~-22) 

Prerequ i Eit e: 1 yr. !:ler.:Fntary Orranic ::i: ··mietry 
1 y1•. :1c1r-nta:·y Physic nl Cr.e:.: i Ptry 

Textboo:.C: 11 Thf0ry or' Ore-anic Chr:nistry 11 - 3r~nch l:. ~ r-.lv in 
( Recor:ml'.n ded.) 

Descri·Jtion of Course: :Sl i;c t:.-onic etructur F of orgen i c 
conpounds; effect of res i nance on the prope rties of or
r<m ic s~•s ter: s; th"' rel E>.t ion shi'O b~t''P f· n pJ:-.:·•sicc.l ;JrO
p r rties anG th F structurP of organic coaoounGs. 

PHYSICS 

.11~ __ T_J:-"f' p !'et i c_,-_1_ .lj~ c; r:._B_Il_i_c .§_ 

Lecturer: -Cttd:ri:_m .aa'ntPy 

Hours: ~on. 9:01 - 10:15 a.c. Si~aa 47 
:hurs. 10:~0 - 11: 45 n.c. S i ~aa 47 

Prer£'q1.4isites: .1-\.3.De e- re e in Physics , or eq;.;ivalent 
a':loun t of under;:raC.ur.te Phys i cs ; J i1'r'er1>nt i a l Equations 

7extboo~: ''~~~{; bf~:~:: ... ;~z:!t' cilT ~) elce" = BlaLtH' 
\Nt·!tTAl<'f"~ ANAiL 'ill~'- .[)t'.N'~1(.~ 

:Jescri)t i on of Cow.~se: h c0urtie in .. he d~1 n .,_':!ics of par
t icles, ri f l e.'. J::.oc":.i ?. s . r lastic n e C..i .· , Rn c' fluiC e . ':'epics 
to be -.::-::er: u) 1"ill in c:!'...lde vector nr.P l :' si e; :::i ::·t.:. cle 
L\.rnar..ics; L0.»rang c' e e '.~Uo.'''..o ns; n :•!iJ'.. l t · :--. 1 s ecrt.;at '.:.on F. ; 
rie;i c.~ ~oC.y r:.:rnc.:.!'.. cs; v1 ·: r;.-":.:.1 ;- s~1 st:::.: s; C'J t:_'lcd s: 1 cte~; s 
an{ nor~al C)Ordinat es; ~isFi}nt iv r sycte=s ; elas t ic 
oedia a~C.. hy{ro ~yna~ ics. 

Lecturer : E. ~. 3ethf 

Hnurs: ':'ues t. r'ri. 10 :~0 - 11: 45 a .. · .. ~-' - 3-223 

Prereq .. , i s i te: Calculus, Jir' I'<;ri'nt i nl E:quat i ons, anc! an 
undergra(ua t e c ourse in ~~l ect r i c i t:r a:id 1:a r netisr.i, or its 
e ~~ival~nt . . 

'.:' c: xtto ok: .">trPh:>J::. C. 3eckei' C-teco:::· ended .) "· , · · 
Descri ·)ti -:m of C0ursc: ':'h r: c;;ursP. t.ri ll st r> rt ~Y settine 
(o·.rn anc"'. ex,')laininf ::ax•-'ell 1 s equat i ons. Vnr ious "Jheno
r:iena ' ·'ill 1J e derivf:'c1. fro.c: tl:.ese equations; a r-elative l y 
s t ort tine will be d evot ea t o el ectro- s t nt ics, a:i ex
t P.nsive tre Rt:.ient 11ill be ;.·iven of stnti'.):1ary curi'f'nts 
and tr.c ir .marnst ic fields anc'. of ~;i.c-h :r c: q\~ e ncy 'flec tro
:r:agnetic PRvec . :.:1 ectror.;a1::netic c.avi t / l'r>Sonators a nd 

.. 



. ,, 

• 

• 

•' 

CAT .~OG OF cruasES Pafe 6 

~ avs ., ., i des ,rill be discussed. Relativity electrodyn;irnics 
1Ji 11 c one lude tJ-,e cours e. 

ll·- .. ~_t_±.~ti_c.~l. ~~ cl!~nics 

Lr cturer: L. I. Schiff 

Hours: ~·;on. 9 :00 - 10:15 a.m. Ga:,ma 49 
Thurs. 10:30 - 11:45 a. ~ . Gan~a 49 

Prerequisite: Theoretical i1iechanics and 1fodern Physics 
'\.Uantum :•fr ch<'nics desirable. 

Textbook: "St&tistical Mechanics" - Tolman (aeconsended) 3 
Descri ) tion of Course: First Part, Gen e r~l Theory (g to 
10 weeks.) Introduction; elassical stat ~s tical mechanics; 
de tailed balance and the H-t;:eoren; (iuantuo statist!cal 
r.;echanics. Second Part , A•rnlication ( 6 to el weeks). (It 
will ) robably be possible to discuss briefly 3 or 4 of 
the topics listed belo1•; these will be selected in con
sultation between students anQ. instructor . ) Free electron 
theory of metals; S?ecific heats; electronagnetic 
radiation; fluctuations; imperfect fases; atomic nuclei; 
cooperative phenomena; equilibria in gases; reaction 
rates in gases. 

~-ElGr.ieri~B:_ry Quantum lv'.ec_!lp_nics 

Lecturer: E. Teller 

Hours: V: on & Wed 10: 30 11:45 a.o. Rm. B-223 

Prereqi. ~ isi te: ~heoretical ;.:echanics; I:l cctro1:1Pf'.netic 
Theory, Jiff crential Equations 

Textbook: None for the time being. 

Description of Course: A SJ Stematic description of the 
laws of quantum mechanics and the ir relation to classical 
phys ics. SDc cific ·topics to be discussed: correspondence 
princi;,Jle, \.rave-particle dualism uncertainty princiole, 
Schrodinger- and uatrix-formulation of quantum mechanics, 
the electron spin. 

Lecturer: Menley and Wc isskopf 

Hours: Tues & Thurs 
'. fed. & Fri. 

9:00 - 10:15 a. m. run. B-223 (Section I) 
7: L•5 - CJ :OO :).r.J. :Un. 3-223(St:<ction II) 

Prerequisites: On e semester '\,uantur.i Lechanics; l·;odern 
Physics (A t omic S ~ cctra, Structure ElemEntary Particles.) 

Textbook: None 

Dcscr1Dtion of Course:l.~l ementary pRrticlcs and pro
p0rtie~; 2a. SysteLlatics of Nuclear Structure; nu~le a r 
re actions; alpha decay; fission. 2b. ObsErva tional 
methods. 3. DEuteron sy stem p-n scattering. 4.Theory 
of beta and gamma decay. 5, Theory of nuclear reactions. 

Z6. Neutron Physics 

Lecturer: E. Fermi 
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CATALO~ OF COURSES Page 7 

Hours: Tues & Thurs 9:00 - 10:15 a.m. Sigma 47 

Prerequisites: ::Jifferential equations; introduct.ion to 
theoretical physics; a kno1..rledge of the elements of 
Nuclear Physics; Introduction to ..,uantum Mechanics 
desirable. 

Textbook: None 

Description of Course: Neutron sources (radioactive 
sources, accelerating machines, piles) (1). Neutron 
reactions (capture, scattering, etc .. ) (6). Neutron 
detection (fast detectors - radioactive detection, 
counters, fission counters, etc •. ) (3). Slow neutrons 
(include &iffusion theory, velocity selector) (6). 
Fission by neutrons, Chain reaction (2). Slo1r neutron 
piles (10). Fast neutron chain reactions (6) . 

77. Hydrodynamics 

Lecturer: R. ~. Pelerls 

Hours: Wed. & Fri. 4:1~ - 5: 30 p.m. Sir.ma 47 

Prerequisite: Theoretical Mechanics, Differential 
Equations. 

Textbook: LA-165 

Description of Course: Kinc-oatics of continuous medium. 
Lar range and Euler variables, equation of continuity; 
Hydrostatics, Stresses, Definition of ideal fluid; Euler's 
equation; Bernoulli's theorem. Conservation laws. 
Vorticity; . Thomson's theorem; Irrotational flow. 
Potential theory; Method of images; Complex variable; 
Flow a~ound sphere and cylinder; Mapping; Flow around 
a ~rirner; Airfoil theory; A~?lication to free Eurfaces; 
Vortices. Viscosity; Equation for viscous flow; 
Poiseuille formula, flow bet1;een plates; Stokes law; 
Turbulence; Laws of sL..ilr.ritn Reynolds number; Exam~lcs 
of critical Reynolds numbers; Resist e.nce coefficient; 
3oundary layers; Heat transfer; ~heories of turbulence. 
Compressible fluids; Sound Paves; Soun& waves in r.1edium 
of V&rying properties. Supersonic flow; Mach anz le; 
Ch :racteristics; Short waves; nul!oniot conditions; 
ful.ylci f h-Taylor theory. Interaction of Ghort •;aves. 
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Appendix Number 4 

Los Alarnoa University S~tistics 

This chart shows approxima.te· nurnber of atudent enrollment 

in the Lo.s Alamos University from October 19h5 · through 

June 1946. It also shows the number of 69.rned credits . 
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AP ENDIX NO. 4 

LOS ALAUOS UNIVERSITY ~ STATISTICS 

Course Name 

Theoretica l F ecfi..anics 

El ectro Magn8tic Theory 

Theor etical Organic Chemistry 

Electricity and Magnetism 

Modern Physics 

Statist ical Mechanics 

Differ ential Equations 

Elementary Physical Chemistry 

Thermodynamics 

Eadie Chemistry 

Differential Calculus 
.. 

Physical 1etallurgy 

Electronics 

Quantun:. llechanics 

Y:eutron Physics 

Hydrodynamic 

Electro dynan~cs 

Nuclear Physics 

* Approximate figure 

. Students for . 
Credit* 

14 ' 

21+ 

l4 

19 

32 

5 

28 

6 

' 26 

18 

13 

5 

13 

18 

15 '' 

10 

1.$ 

1 

279 

-· . 

·:· .· 

tudents 
Auditors* Rec ei v'i.ng Credit 

16 1 
. , 

J6 5 

9 10 

21 5 

36 ]J 

12 5 

11 .22 

·7 5 

2$ 6 

27 JJ 

15 5 

12 4 

Z2 5 

31 11 

21 4 

2$ 3 

35 .. 10 

32 1 
- : 

399 134 
;-: 

.. · 

--~.....___-



Appendix Number 5 

Report of .University Affiliations Conferenc e 

. :, 

Canpl~te program o~ univers ity affilia tions conference 

held at Los Alamos laboratory July 1946, including 

di5cussions, conference representatives , and schedules 

( 1.2.3). 
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UNIVERSITY AFFILIATIONS CONFERE:JCE DISCUSSIONS 

held 

Loa Alamos laboratory 

Los Alamos, New Mexico 

19 July 1946 



UNIVERSITY AFFILIATIONS CONFERENCE DISCUSSIONS 

Los Alamos Laboratory 

Los Alamos, New Mexico 

19., July 1946 

INDEX 

List of University Representatives nd Colleges · 

List of Los Alamos Representatives 

Program 

List ot Declassified Papers 

Opening Re.marks by Dro No E. Bradbury, Director 

Description of Physics Division Act1v1t1ea 
by Dr. John Hanley 

Description ot Chemistry Division Activities 
by Dr. E. R. Jette 

Description ot Experimental Physics D1v1a1on Activities 
by Dr . Di\:f'ol K. Froman 

Remarks Concluding the Morn1rig session by Dr. Bradbury 

Opening Romar ks ot Afternoon Session of Conference 
by Dro N. E. Bradbury 

V..Jh• t w~ ~~"°":">Oqlll I hy D-ro :r<?"flltifll1.'1n!: P.1t ~ . )'llll ~ 

What \'we Propose II by Dr. R. W. Spence 

General Di cussion by Members ot Conference 

1 

7 

13 

18 

21 

26 

27 

32 

3'1 

• 



i .'i_!\ cpresentati_~ Tm; ti tu ti on 

!?.onne.r•, T~ ··: o rnce I nstitute · 

L;:iiversi t ,J' ')i°' ::.ans as 

'~uchta., J .. ;· , Univc rslty :).f.' r.:innesota 

Colby , ;;. . Y .. l'.-ii v e1·sl ty of' ':'exns 

Detcpstcr , ~. no Oref;on Stote 

r ·ods:)::1, nlchn rd 

U~li Verni. ty 01.' !.:is s ouri 

Gleckler, Georf;e Univ er·:..;l t:/ e>f Iowa 

Gusta·11s :)n, R. G .. Univer;:.l':y 0f' ~Te bra ska 

·.ushi.:::.;ton Univcrs~ ty 

Jacobs, Jar:'les A .. UnivLrsity of Iowa 

~irkp~tric~, Paul Stanford University 

Lnrscn, :Io D -~ University ::>f Xew r.:exico 

::arVi!1, II. !T 0 "[ni V CI'S .'!. ty e>i' :Jebras:ca 

' ~iolsen, Jens _....,ud Uni v c rs l. '::, j~ o;_' n:clahoma 

P1.ct0r1;nl, - . n . 
'- 0 Univcrsi t-;;- of Colon.1.do 

' 
r~ e;_:;ol1or, Vic tor Uni versl t:,r )f ~! ew : :exico 

-
Sr:1i th, Sheruo..n U:ii vors it-:_;- ,)f :re·,, ~ - cxico 

C .. I. ·r. 

S tm·:nrt, t,T. A .. Universi ty of Cal i fornia 

Suttle, John F .. G~ivors~ty of new ~exico 

~ eni~er, ~ illi~ald Orc t_; 'J:-1 s tate 

\',ore ester , P .. Go 

Van Attat C. rr. .. U;1ive1'sl t;;-; of Southe rn CalifornJ.11 

5ECRE't '• '"' 



JULY 19 COUF'SR~' NCE REPR'.•:Sl·:NTATI\iES 

j i FROH SITE Y 

Dr. N. G. Bradbury Director . 

Colonel L. E. Seeman Associate Diroctor 

Clark, J. C. 

Conard, D. Bo, Uajor 

Fror.ian, Do K. 

Graves. Alvin 

Hall,. David 

Hoyt, Frank 

Jette, E. R. 

Jorgenson, Theodore 

Kello~r:, J. ~. B. 

Kelly, Armand 

Manley, J. Ho 

McKibhen, J. Lo 

Hetz, Charles 

?forrison, Fhilip 

Nicodemus, Dav.id 

Reines, Frederick 

Richtmeyer. R. D • 

. Spence, R. V:. 

Taschek, Richard 

'.',hipple, Dr. Harry 
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7:00 "" 8:00 

8 :30 

10:00 - 12:00 

PROGRAM FOR UNIVERSITY AFFILIATIONS CONFERENCE 

19 July 1946 
I 

l.os Alamos Laboratory, New Mexico 

Fuller Lodge - Breakfast 

Conference Room {B-223) 

WELcm~'!E ADDRESS 

MORNING S CBEDULE 

Dr. N. E. Bradbury 

Los Alamos Facilities: 

General Descr i ption Physics Division - Dr. John Manley 

General Description Chemistry Division = Dr. E. R. Jette 

Tour of laboratory 

12 :45 1 :30 Fuller Lodge ~Lunch 

AFTERNOON SCHEDULE .. 

1:45 = 2:45 Conference Room {B=223) 

3::00 - 5 ·:00 

8:00 

UNIVERSITY COOPE'RATION ~ Dr. N. E. Bradbury 

What We Propose - 1:. Dr. Frederick Reines 

What We Proposo - II: Dr .. R. W. Spence 

General Discussion, guided by Dra N. E. Bradbury 

Fuller Lodge - Dinner 

AFTER DINNER DISCUSSION ~ Dr. N. E. Bradbury presiding 

The Water Boiler: Dr. L. D. P., King 

Isotopes and the Water Boiler: Dr. R. w. Spence 

Fast Reactor: Dr ., .Fhilip Morrison 
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LIST OF DOCUMENTS DECLASSIFIED i\S OF JOLY 31e 1946 . 

LA.DC #l .... "An Appat•atus for Meruuring Joulo-'.l'homson Effects in Gases by Direct 
Expansion Throur.h a Valve 1

' 

by ~,Herrick L. Johnston 

.LADC #2 - "Joule-Thomson Effeots in Hydrogen at Liquid Air and at Room Temperatures" 
t 

by - Herri~k Lo Johrlston 

LADC #3 ~· l'fJoule-Thomson Effeota in Deuterium at Liquid Air md at Room Temperatures'' 
by - R•rriok L~ Johnston 

LADC #4 - "On the Disintegration of Nitrogen by Fast Neutrons" 
by ~ R. H. Baraohall nd M. E. Battat 

LADC #5 - ~The Total Cross Sections of Carbon and Hydrogen for Neutro~a ~f Energies 
f rom 35 to 490 Kev." 

by - v&Tid H. Frisoh 
\ 

I.ADC #6 - "Propoaed Neutron Spectrometer in the 10-1000 . K<n·. Range" 
~ - a. T. Feld 

LADC #7 .. "Energy- Angle Distribution of Betatron Target Radie.tion 11 

by - Lo I. Sohitf . 

L.ADC #8 ..., "The Neutron-Proton and Neutron .. Car·bon Scattering Cross Seotions for 
Fast N'9Utrons" 

by - C. Lo Bailey, W. E. Bennett, T. Berg$trahl~ Ro G. Nuc~olls9 H. T. Rioharda 
and J. H. Williama 

LADO 19 ~ c:aoam Temperature Casting Resin for Mounting Metallogr~phio Speoiml'!Jlls~ 
by - James S. Church and G. L~ Kehl 

LADC 1/:10 .. "The Total Soattering Cross Sootions of Deu·terium and oxygen for Fa.at 
Neutrons" 

by , - R. G. Nuoholla~ C. L. Bailey~ W. E. Bennett, T. Bergstra.hl, Ho T. R1ohard1, 
and Jo H. Williapie 

LADC #11 - ~The Half~Life of UrRnium 234n 
by • Owen Chamberlain and Philip Yuater 

LADC #12 - ".Angular Distribution of n.,,d Sc~ttering for 2 0 5 Me'f'. N~utrons" 
ABSTRACT 

' by "' J., H. Coon, R. w. Davis and H. H. Bauoh:all 

LADC #13 - ~Scattering of Fast Neutrons by Boron" 
. by - He Ho Baraoha.11, Y.,, E. aattat and W. c .. Bright 

LADO #14 " 1'~istribution of Neutrons in the Atmosphere" 
ABSTRACT . 

by ~ H. M. Agnew0 Wo Co Bright and V, Ko Froman 



LADC #15 .. "Counter for Use in Scattering nd · Disintegr 'hon E~erimont; " 
by - P. G. Koont~ n4 T. A. Hall 

LADC #16 - "Soattering of Fast Neutrons by Helium" 
by - P9 G. Koontz ant T. A. Hall 

LADO #17 ~ "A Method for Measuring Half L1vea" 
by - A. GraTes and R. Walker 

I.ADC #18. ''Reaotion Constanta of L17(p,n)Be7" 
ABSTRACT · 

By - H. Argo11 A. Bemmendinger, B. Krat1, R. Perry. R .. Sherr., R. Taaohok and 
D. Williama. 

LADO :/}:19 - "Cross Section of D(d,n)He3 Reaction" 
ABSTRACT 

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

LADO #20 - "Di~integr tion of Neon nd Argon by dud Neutrons" 
ABSTRACT 

by - E. R. Graves and J. H. Coon 

LADC /121 - "Croaa Seotion of' D(d,p)H3 Rea•tion" 
ABSTRACT 

by ~ A. C. GraTes~ E. ~. GraTes, Jo H. Coon and J. H. Manle7 

I.ADC #23 - "Absorption Cross S$ction of Boron and Lithium for Fast Neutrona" 
ABSTRACT 

by - C. Lo Bailey, JB M. Bl•ir, D. H. Frisch, Ao o. Hanson, Ko Greiaen, 
R. Perry and J. H. Williama 

LADC #24 - "Neutrons from cl2. 4 D" 
. ABSTRACT 
by - W. E. Bennett and H. T. · Richard• 

I.ADC #25 - "The Neutron Spectra of Po-B and Po-Be" 
ABSTRACT . 

by .. ·H. T. Rioharda, I.qda Speck and I. H. Perl.an. 

LADC #26 ~ "The Yield Function and Angular Distribution of the D ~ D Neutronsn 
ABSTRACT 

by - w. E. Bennett, Co E. Mandevill~ and H. To Richard• 

LA.DC #27 ~ "A Neutron Detector Having Uniform Sensitivity from !0 Kev. to 5 Mev." 
ABSTRACT 

by - J. O. Hanson and J. Lo MoKibben 

lADC #28 ·- "Control ~quipment for 2~5 Mev. Van de GBaaff Giving an Ion Beam Constant 
to ! ll~ 5 Kev." 

ABS TR.ACT 
by - J. L. HcKibben, D. H. l'risoh and J. Mo Hueh 



List ot Doownents Deol~sBi£1ed s of July. 31, 1946 (Contvd) 

LADC #29 - "Nomogr ph1c Charts for Nuclear Reacti ons~ 
..\BS TRACT 

by - Jo L. MoK1bben . 

P11ge 3 

LADC f/.30 - "The Neutron-Proton and Nuetron-Carbon Scattering Cross Sections for 
Fast Neutrons" 

ABSTRACT 
by - c. L. Bailey, W. E. Bennett, T. Bergstrahl, R. G. Nucholls9 H. T. Richard•~ 

and John H. Williams. 

LA.DC #31 • "Eleotron Collection in Ionization Chambers" 
ABSTRACT 

by .I. ~· Sherr 

I.ADC #32 - "The Neutron Spectra of Po-B and Po-Be" 
by - L. H. Perlmaa, Ho T. Riofhards a.nd Lyda Spook 

LAOO /f33 - "Neutrons from cl2 ~ D" 
by - w. E. Bennett and R. T. Rioharda 

\ I 

LADC #37 .. "Hj-·drogen Recoil Proportional Counter for Neutron Deteotion" 
by - J. H. Coon and R. A. Nobles 

LA.DC #'8 - "Sohemat1o £or 5CP7 Tube in Osoill egraph Cir•uit" 
by - K. Sand• · 

LADC #39 - ,MRegul &tedSupply" (Eleetronio Circuit Drawing} 
by • v. s. Allen 

LA.DC #40 • "A Semi- Quantitative Method tor the Speotrographio Analysis or aiiall 
Samplsa of Powders" · 

by • !fyrtle c. BaoheldGr 

LADO #41 - "Elaetio Baokaoattering of d-d Neutrons" 
by - J. H. Manley, H. !I. Agnew, H. H. Barschall, w. c. Bright, J. H. Coon, 

E. R. Gra.Tes, T. Jorgensen, and Waldman 

I.ADC #42. • "Metallographio Preparation Method for Tungeton carbide" 
by - G. t. Kehl 

LA.DC #43 - "Con~ol Equipmenv for 2.5 Mev. Van de Graatt living an Ion Beam Constant 
to ... Kev." 

by - J. L. !loKibben, D. Frisch, and J. 11. Hush 

LA.DC M - "l~ Counter", (DrAwings lA to 6A) 
by - B. Staub 

LADC #45 • "Ion Guage Control" 
by - M. Sanda 

I.ADC #lJ6 - "Scaler Unit Circuit" 
by • w. Higinbotham 

I 



·List of Ooouments Deol ssified as 

LADC #47 • ~Scale of 64 and Discriminatorn Model 200 
by • w. Higinbotham 

LADC #48 ... "Step Calibrator" 
by - Ho Staub 

LADC #50 ° "Discriminator-Pulse Generator" 
by Ho Staub 

I.ADC #';l - "Double Soope supply" 
· by - H. Staub 

LADC #52 • ".Amplifier. Preampiifier" 
by Ho Stau~' 

LA.DC #-5'3 "': "Reacliion Constants of Li1(p,n)Be7 " 
by ... B. Argo, Ao Hemmendinger, · H. Kratz, R. Perry. Ro Sherr, 

R. Taschek anO o Williams 

LADC =/156 - "lleasurement of the Cross Section fer Reaction d(d.p}B3" 
by • Jo Ho Coon, R. Wo Davia, A. C. Gr~ves, Eo Ro Graves and 

Jo H. Yanloy 

P gs 4 

I.ADC #57 - "Stopping Power. of Various Substances for Fission Fragmenta•• 
by - Emilio G. Segre 

I.ADC :/f60 - "Boron Trifluoride Neutron Detector for Lew Neutron Intensities" 
by • E. S8gre and Co Wiegand 

LADC #64 - "Geometrical Fonnulas for Experiments on Single Scattering" 
· by - Paul Olum 

LADC #66 .,, "Angular Distribution of n-d Soattering" 
by - J. H. Coon and Ho Ho Bareohall 

I 

LADC #67 ~ "Total Cross Seotion of Hydrcgen for Neutrons of Energies 
from 35 to 490 Kev." 

APSTR}.CT 
by .. D. Frisch 

-
LADC #C$ .. "Remarks Concerning x .. Ray Pulse and Photographic Film Technique 

of R~cording X•Ray Pulse Pictures" 
by - D. w. Kerst 

LADC #72 ·"Distribution of Neutrons in the. Atmosphere" 
by - H .. ~-'• Agnew., w. c. Bright and D. K. Froman 

LADC ffe~ • "Nomographic Charts for Nuclear Reaction" 
by a J,. L. "oKibben 

_I.ADC #75 - "Measurement of the Cross Seotiou for Reaction d(d,n)He3" 
by - Je H. Coon, R. W. Davis, E. R. Graves, Jo Ho Manley and 

R .. Noblea 
/ 
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... 1 t of Doouments Declassified of July 31. 1946 (Cont vd) 

, LADC 1¥83 - "Col.mt i nr, Rats Mo·l:er-Model 100" 
by - Vo S nde 

LADC -#e5 ,... llPulse Analyzer .. l Channel" 
by ~ WQ Higinbotham 

LADC.#87 ~ "Scala of 64 with R.Fo Power Supply" 
by ·- Mo Sands 

LADC #92 - "Uodel 100 Dele.y Line Shaper" 
No author listed. 

LADC #93 • "1500 V8R . Fo Power Supplyn 
by - r7 o A • .H ne 
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Dr. N.., E. Bradbury 

A$ yo~ are probably a.ware th.e laboratory hall :l very definite academic 

tradition in ap'lte of' the f'act that vie a.re od.1 ul,,~1.1::. t.hree years old .. 

The entire staf'f of the laboratory has been i:r.<1." .>.Jr·.;·<: t witJ1out exception 

f'roril the :Jtaffs of acadenic instituti ons and t·r~;·•: !.l•t,f.r- ~::ranuate students. 

'l""lls was true whe:i the laboratory was fir.st s:n t:.;; ..Jl.(L d continues to be 

true. For many or the personnel here the 11 b$~r1c;t ..,t· \l i:~>.ldenic contacts 

duri.rie the war years was a source of re3rct~ rbe pre::ient possibility 

ot' establishinp; such contact with the uni ve r-si t i c> <; ,,f this rer;i on ia, 

th~re f'o .re. a. particularly pleasant prospect for l.l\J. 1 ho pe that today 

in the cour ae o.f' this conferen,·e we can work out the proble~ns and techniques . 

whereby this cooperation nay become a reality. 

I .would like to start the 1".leeti nr, this :nornitl .'.'; with a brief' resume 

of the <"ea.son T..o s Alli\'110s existi'I and what we ho ps to accomplish both for 

the laboratory 9.nd the universities by this proposed proe;ram. Lo_s Alamos 

was uet u p to investi:-;ate the poasibi lity or creatinr: an atomic bo.,1b. 

If th·oo.rsti. Ai.l and e:xperirr,enta.l physics showed this to be possible we 

v1e:re to des i;".n and crmatruct such a V1ea'Jon. As you knov; the weapon was 

ahow·1 t o be feasible and it has been construe tad. 1·:1 th the termination 

or the v:ar 1 t.ha i :-llllediute proble1'l of constructine; weaµons could take a 

very much .lo-r,er priority. The laboratory still h1u, i n the absence of 

iuternation~l len;i.!llation, o. definite weapon aspect. Despite this, the 

e!'!lphasis can be shifted somewhat and -r1e c;:m· now turn our atte11tion to 
I 

problems ·which ar~ more or less fundrun.enta.l in establishin ,-; how and why 

,' 
nuclear .merr,y ~nn be conv0red into either weapons or pov:er or used in 

( 
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.vo., neverthe1~ss .1 now· believe it proper that \'ia s o rltta:-r1pt t o hr.oudcn 

our under,stundin1 ~ f the fundmanr:tal physics and r,hemi~try w!1ich is 

invol vedo F'or th la reason we hope to enlarr;e our research pro r;rar.i in 

basic nuclear physl cs and nudea.r chembtry~ From a certs.i.n ata.ndpoint 
I . 

or view thi3 is vtea.poneerinr:· It is we:tl known that the Sl' ccess or thl.s 

laborat·:>ry as well as the success or l}.11 othor tvchnical labor~torfos 

rkr i~v~ the cours. or the war vro.s cue in a J.ar~e meu~mre. tr not otltirely~ 

to the e.xtru.ordina:ry backlol~ or scientific inf'ort'l!:l.tion and sciantista 

in the r,ount;ry.., ~·athout thb ba.ckloi:, of techniq'..J.ea, personnel a.ad 

inrorw.ntio11 it -would hnve been impos;:iible .:'.'or th is country to hav~ 

carried cut the dev!lop1T1ents so i.?11portaut to victory;. :·.-e feel quite 

stron~ly. therefore, that laboratory such as this, which at lea:~t 

for tho pre sent has a definite place in the seheme of na·tiona.l as1'en.se' 

mu.st tnV.e part not 0~1 y in a short ra.n(\e pror;ram but mt1st' also be a 

p11.rt o.t' those activities .....tlich have a definite lon~ ranr,e aspect.. These 

lon£; ro.nr;e aspects to our thinkinr, includ_e the t:r ·ining of' futi1re 

scientiats, tho tra.ininr; of technicf:ll :'erso:nnel, tha broadeninr.: o .f our 

basis of understandi:ir· of physics and chemistry and the conduct of 

.rundamental research in these fii!lds no·t only for the i·vr;me diate benefit 

of. tho laborutory hut 1'or the banefi t of the scitintific population f:;f 

the country at lo.r r;e g 

~;ow tho express pur•:o;;e is which 1;e huvo to Toster in the COllrse or 

this pl'o(':ro .11 or university cooperation ar., f.tS folloviao It has been 

stai:ed, I believe, in the Smythe report, the 'Jible of all security 

of.ricers, that this laboratory comprir;es one or the most ~xcell{jntly 

equip~d phy3ics la.borA.·i;or·ies in the -- couutry. I believ>? thia state ent 

..... 



~- a true or ver~ nce.rl~· ·true o lo common v1ith oth3r lfJ.b,)ratorics at this 

t :L1e the nect!ssaqr ret trn of a la:r;',;e portion of our s··;a.i'f to their 

E>.cac-,mic orgiAni~atl ons, to th'Jir tea.chin-: an·i to their e;racuate studies, 

the L uoratory UO\'l fine.I; i.tsel.t' in 0. position in wh~ch its r~ieilitiea 

are no·~. reeeivinr-; their ::lidest use.. ;·;e feel" and ·~ think justifiably~ 

that the ~'"\ f cili tios wY' ch can be devoted to fun·'ia.mental research 

should be i> lly employed ta this pursulto In addition, <lurinr, the 

course of the ·uo.r vie hai:e leveloped here many t<>chniques both 

inittruriental an .-, thcore tic11 1 which will u l tima ce l;r be puhl ished and 

be ava lb.ble to t i1" countr ~r o:~ ltU" ~e. Ikwever, t he process or l'J'1blication 

is a slow :>:"le, .it t -.'ke s ti "1e tt• props.re the n~c:essary manuscrip':sil it 

ta , es the to 'ocom;'lish "• "e ·'.'U•lics or pu1>liootion. •·.e beli>vo t~~ 
these techniqu ~ s v;i1ich can be re :eascd at thh time should be :.is widely 

disseminated 0 !1 poasi ble and so ~at into 1 ~enef'al usar,e without delay.:. 

In r;encro.l sci·:utists do lrnov1 th• se thinrs e11ist but they do not kr.ow 

how far they hav": pro~ressed, th~)' don •t kno'v the developmer.t s vl!dch 

htt.ve actually tak{::, place in labornto1·ie1; such as this" 

In o.dditio;i , VJ(· are aw •• :re of t .: e fa ~ t that univorsit) laboratories 

at the present ti.'!le a."e cro1.'ded. tho steJ'f's of un j.versit '.es a.re over-

work'edo An e norr:ious num~er o f' ::r u1:w.te ntudents 1ave r 1;turned to 

academic univerflities to co :npl.!tc t he ir f:l'arlu:..-:e ,·.-ork, ::e believe we 

can be of assistance in t his ma '·;ter by providnrr ::ioth space and direction 

for r,r11dunte r eseo.rc'h in phyciicu o.nd ~hornistry ,. 

Then thcro is the t'H:1.tter of finaneinr, res c • .:>. r ~h. I think you are 

all aware that the prese:i t x-equirc1en ~ s for f r lrly 1.r>a pi..d research in 

nuclear physics require e:icpenditur . ~s of lar r,e sums or money for the 

necessary equip:nen t ~ .Many uni Vd1·si tics rec] that it is impossible, un= 

wise or ineY.pedicnt to invest such sums at ~h ti prosent time. The ~q~ipment 

ill ve.ilahlo here, the funds a.re available !terc, and we think we may 
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t h cwef'ore be of' ... s s i stun ce uJ. onp.; s uch lin0 so 

Tu. goucrnl wo .sxpact that ·!; . c lines of research •vhich we will carry 

out h ore Trill ba :1.n th1..'t b:road f'i.,ld~ of m:wlear physics ~nd ohomiutryn 

It is quito apparent to anyone . .,..,ho has read the Smyth l'!Jport tha·!; t he 

u tAtron is ·the key to ·eiitll entire a'f.;omic energy progra.m o That means to 

ta.ke the l'.!ase of phyoics that we are obviously interested in all problems 

that invo1v~ nei.:itrona , onccmpe.a sing the entire periodic table. Since 

fission is also involveJ heri!l it go0s without saying that we ara inter"" 

ested in the bas ic problems of fission. ~e are interested, therefore, 

:in t he elomanta which ppear e.t bhe upper and ox., the periodic ta.hles .. 

We hope to be a ble to obtain hare a much more c001plate understaitd.in~ of 

tha mechanics of' fission ·tlum now exists,, 'fhs fact that the eilaments 

at the!i very low end of the po3riodio table are known to possess the pos-

sibility of nucle~ reactions s:imilar t o those which take pla.ce in ·the 

sun. ioe& thermonuclear rGactions. indicates we should increase our 

knowledge of tho behavior of thes e e lements just in case there should 

be something there that we shoul d learno Aa far as chemistry is con-

corn.1~d we are of course primaril:{ concerned with the ch0mi:;tr'._}r and radio~ 

ohamia'i:;:ry of the elements which ure of particular interest to this lab-

oratory.. These '¥'.rill naturally include tha e lements at the upper end of 

the periodi c tableo '!."'here are lso metallurgical problems connected 

with the fabrication or these new elements. 

\Ye hope fre>m t his prof.:l'run o!.' cooparation ·that we will, therefore, 

obtain personnel t o work in our lu~ior::d;ory to carry out research prob-

l em , whi oh Vi."e lllt.\y sugGe st" which mr.i.y be sue;ge s ted to us, which we feel 

l ie :b. the province of inter{.•at to thia Project. We may obta:in frcm 
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t"" •..:: universities aasiatance in the guide.ace of these students by having 

members of their staff here to conduct both t!leir own rescareh and to . 

assist in the direction of those sturlents . In this rro. yp we expect to 

increase the u.rnowit of research done b;}· this laboratory which is of' in-
1 . 

terost to this laborutory and ~1 .thereby inorease our understandin~ of 

the basic physics a.nd chemistry probl~m! pertinent to our problems.. ·:ii: 

hope the universi~ies will acquire f'rom these arran~eMents additional 

facilities for tho conduct or research in their ~ra.duate developmento 

1:e _hope to establish oontaets so that they v:ill know what faoilities 

we ha.ve here and what problems t~ey may undertake here.. ~7e do not pro-

pose to r,o in the undergraduate student bUsinesa. -::e propose to r,i ve 

an occasional course ou a compl<3t0ly voluntary basis both by our ovm 

staff and such members of cooperatin~ university staffs who come hereto 

They will be courses whi ch v1ill be r;iven alone lii.1es of our particular 

problems here, for ex~ple. neutron physics; nuclear physics. These 

courses would treat of certain theoretical and experimental fields in 

which we here have done a lo·t of work and . in which we ho;Je to do more .. 

Those courses will be more appropriate to the three year ~aduate stude~t 

and will simply add to his fund of inf'orma.tion., \":e are not concerned aa 

to whether they actually receive academic oredito 

There will obviously be many problems in settint~ up such an arra::ir~e-

!'lent: security problems. economic problamsJ theses problerrs, problens 

.concerned v:ith ·~ivinr; doctorate examin&tiono These are probleme we hope 

to be able to discuss this a~ternoon so aa to arrive at so~e solution. 

I am '11i.llin.p; to r:t1esa at this time that our arran:"eMcnts will have to be 

quite flexibb, <lifteroat universities ·Nill require dif torent ~rra.,"'lgement;s. 
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I see no essential difficulty in this. The economic probl ems we will 

propose to solve by/ making such r,raduate students rer,ular staff members 

of this laboratory employed by us. They would be doinr, a job we want 

done, and therefore there is no reason why we should not employ themo 

This 3olves several problems and I think it will turn out to be quite 

attrQotive t o students in question. Thia a..fternoon we will discuss 

among other things the security and declassification problems. I have 

obvir;>usly left unsaid many thinr,s which you would probably like to have 

heard ~aid about the laboratory. However) the program this morning is 

quite ti~htly scheduled and I would like, therefore, to conclude my re-

marks on the r,eneral purpose of this meeting. 

Qli'a9 9 iiPT 



DESCHIPTIO:l OF PI!Y!JICS DIVISIO:J AC'l'IVITIF.S 

Dro John Ho ·~anley 

Dro Bradbury has a.lruacy t:old you tho.t Loa Alamos has hu.d sorr. e-

thin[" to :lo l'!i th the oto1:1ic bo~,;.; n:id thri t i:1 particular th~re ht~ s been 

a r,rent deal of v.ork done hero on neutron physics aud :mclear physics. 

In cU.scu8sinr; the work of the P !Jivision I believe that sixrne you will 

be makinr, e. tour or the laboratory later this J"_ornin" , it will be more 

profitable to tell you a.bout the facilities and t'quipment of the Div-

ision rather than to tell you about the work from the point of view of 

the physic11 problems at hand. I will occasionally" however, mention 

~rtllin problems so you will be ahle to r;et a.n idea o:C the nature of the 

\vork •. The orr,aniu.tion of the Divin ion is built up arou!ld certain pieces 

of . equipment e.nd this orr;uniza.tion is r;iven here tor:,ether with the names 

01' the in di vidua.ls in char~e of. the r.;roups 

Electronics, f)r~ ·.:attfl 
·:.-liter 3oiler" Dr. Kin;:; 
Cockrof't-:·alton, Z Hld:~o, Dr~ Jorgensen 
Cock:rort- :;o.lton~ U Bldg~~ Oro Bretscher 
Fast R<:actor. Dr~ T•brri son 
Va.n de Grlil.a.ff Jo 2 :J- Mev, Dr D Tasohek 
Va:i. de Gr&.aff\ 8 Uev" Dr. rcKibben 
Betatrcn~ Dr. Or,le 

The electronics ~roup is charr,ed ~~th the responsibility of desir,n-

ine; o.nd buildinr; o.11 sorts of eleiotronic equip~nt. One of the chiof 

problems in nuclear physics as you know la the J01e~surGmcnt of transi~nts 

and pulses . Consequently this orr,ani~ation produces many different t~pes 

o!' pulse anplifiersy scalin~ unitss ~!1.d so on6 for t.hil!' purposo ., Also 

there arc many proble:;1s connected w:i th the neusurenent of' short time 

,.. . .... t :;:.• 
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.inter,1;.:.ls, ev1.m dm1:11 t.o the or der of fr·e.ctinns or microseconds.. l would 

like to Rin ~_ ~e ou·i: two pieces of' equipment .to indin&\te the type of ad~ 

~Tt.tnee i..hnt h~- betm ma.de d11rin i:: tho course of the war: L , The volte.~e 

:;.no.lyr.e;,:r. and C'o 'I'he t.iir.e ano.lyzer. The voltan:e an~lyter will sort 

nuls ! f :l.nto .. u channels aocordinr. to their ma~nitude, that i~ 9 will sort 

u ;i c1 J" CH!nrd t he nuinbor of' pulses between 2 and 4 vol't;s 11 L a.rid 6 vol ts, and 

:! '.:> ou n Therefore , if it is desired to exar.tine the cme:rr~y distribution of' 

f'isdC'1i i'ri~r; nents in en iouii:o.tion chamber.., 10 points co.n he taken sim

ultaueov.dy Yli th this tlr:uipment, thus tiecreasinr, the time of taking data 

tH!18 fh!t.fo l ly b::i· a factor of 10 ., Similarly the time ~nalyzer records the 

m.tmbeir of pulses occurrinp: in a ."'.ivaa set cf' time intervals, for exwnple, 

~~he ntJ111bor b.::,tween O nd o .~4. microseconds, the nwnber b"tv1een 0 .. 4 and Oo8 

nicro~econda, and so on e A prnctical appli cat)on of thia would be the 

m-enst.1re-·~ent rJf' the reverberation timttJ or neutrons in Q ls.rg:o block or 

11:ater.~!!L A burst of neutron:? i introduced into the block and a counter, 

{~:>r;sthcr vith the time v.nulyzer, will then show directly tho exponential 

d~ ca~· oi' tnc number or neutrons in the o.loek" It is to be noted that the 

<~ lcet.nJnicF. ·':roup is ot enr,a;_jed in standard produotion work, dnce phy= 

l' lcird·c, 0 0 ~hemists f.\TI:' "lvte.ys requeatin~ unique types of circuits o 

'l'hc € 1ectroiltcs r-rnup is kept on their toes to meet demands or this na-

'ture · 

T:'la t1ext ite::t !.8 the water boiler. vlh.~ch _is a. chain reacting unit 

1:7ith e.n enr~.chcCI ma.terialo Since Dr. Yiri!'; will tell you more about the 

ni::tu( 1 de.sir;n of t.liis ins·crul"lf;.nt this e-venin-.~. I will . confine my rens.rks 

\;o th '"' st£:<·te1-. .nt tllt•t h i•l to piecv of aquipi·~ e::1t which r;ives a neutron 

~, ·:itada .i'Tl f\ .. o , hir,h enoro;y e.l !. the w3y povm to thorm 1 cner;;ias"' Tho 

~}Hu·ir.at r11 • .ir le of the; ordClr or io? c Let me here rcmurk th~'l.t in th~ 



old dayis a sta.nctard r,outron ;murce was f'orzned of an appropriate nixturo 

of radium nnd beryllium ~ If om' 't!:lkes a . ourie of rudium nnd ~ixes it 

with berylliu!n one ;-:ets a source whict. r;ives a flux of t.he order of' 

105 neutron per second &.'t w dist.~nce of one centhnoter" one of thti 

interattin~ thirl"'S tht.t hi:.:s been don itl connection with the Y:atl!tr 

boiler is to filter thE! thormul n~utroori throu""h !.i.ddi";ional r,r41phiteo 

The ;re.phi te is used to slow dmm the neutrons and if they tire fil-

tered throu.r:h stiU more ;:r11phi t& thay will be very ''oold" ~ actu,dly 

havin~ a temper1,ture of about 20° Kelvin.. There are interel!tin.-: ex-

perb1ents w.:; ich have be£:n rlonu in this re;o;ioo of what V>'(? C'.all super-

cooled neutronso 

It is possible i th this reactor to r,ct a total flux. of the order 

of ioU o • '!'here h a hole co"1plete1y throur.h the chain reaotine: JQaterial 

go that if, ror exumple» very short irradiations nro desired at a flux 

of thi3 order of l'lar,nitude it is pondllle t,., shoot with an air ":Un 

· whatever so.rwle ia de sirec throu~h the ree.otor and oat ch it on tho 

other side. 

In t::onnoction with tile a.<"tivities of this water !>oiler c;roup there 

is ~t p1'.:sent under co11str-uotion u thin lens betti ru.y speotoerapho Ifot 

only i~ it desired to study the beta rays bu~ also to ir1vestip;u.te the 

enerp;ies of the f".ru?Pl~ ray11 v.rhi ch are etmi tted in the strai,"'.ht neutron. 

'f"ne two r.ockc:rof•t ... •:.al tou r.1achi11e s listed are usF.Jful in look) rir: at 

re ctio.Jfi at low accoler1~;tor vol tll 1;.e:-. &tnd a.lso tu neutron sources., Tho 

t~p volta~e of the equiµnent in 7. Auildinr, is nbout 20u kilovolt~ ~ Thi& 

oooeler&tor ~ives &n ~toMic b6wn or the order of 20 microant:'leterso It 
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hfl.s b~en usod with the d- d rou.1~tion as ~ neutron sour cg and also to in

vesi:;1.~ate the properties of that pu.rtit~ular .retlction in that enerr;r rer;ion" 

'M'le other two a~celeratorl'! h1tve top u11er;;ie8 of ubout 125 kilovolts and 

or about 50 ldlovolts. One ~xperiment I tni r;ht just >nention which would 

be of interest as n ~raduat& thesis prohleM is to study the ra~~e ener~y 

relation for hydro ··~en at very low eneir~ies ., 1'here se('11iS to be no !_';ood 

date.. in the literature. on this low enerr;y regi on. 

The next iteri is another rea.ntor. the so-ca.lled fM.st reaotoro Dro 

Morrisoa will describe this partioular neutr on source in .:.roater detail 

this eveuin ;":o ! mu.y remark here that this will be the first reactor 

which makes use of the new element plutoniuJT; and th(,tt it will give a 

neutron flux or the order of' iol3; in other wor·ds. sanethinr, of' a fao= 

tor of 100 lt:.1rr~er than tho WEAter boiler o It is called a fast reactor 

not only ~eCQUse it operates quickly~ but becuu6e its speetrwn has a 

hi~her neutron cnor~ than the water boiler spectrum., It will be quite 

u. useful piece of equiµnent since ti. factor or 100 in intensity i6 worth• 

while havin~;n Experiments on the properties of r•iaterials in hir,h rudia~ 

tion den&ities will be possible. Bombard'.'llent by neutrnn and (";9.mt!la rays 

c&uaes stru~ture.l chan~es as rmny of you know o 

To turn t\~ain. to ticceleratinf equipment, the laboratory htts one Van 

de Graa:f'f in operation which ':";ives 2~ 'llillion volts at currents ru hi7t 

as 6o microamperes 6 This extremely versatile instrument is provided 

with a precision volta~e control r,ood to lo5 kolovolt&o Thus it is 

poa•ible to p.;et Yf1ry accurate results o It ean be used in the investir,a

tion of all types of nuelear reo.ot~. onn within its enorr..y ran go,, It is 

also useful as a neutron sourne, ptlrticularly nith the use or the 

lithium p- n rco.ction in whioh it r;i vcs inonocrr;io neutron~ from a lovz 



limit of 5 kilovolts up to the order of a thousand k1lovoltso One has 

considerable flexibility in obtaininr, neutrons of precise enor~y in this 

ranp;e o Then or course usinp: the d··d reaction the ran1~ can be extended 

still hi,.,.,her and other re~rntions v:ill fil~ in betWeen the lithium p-n 

and the d-d renotion so that one has ~ssentially a continuously vari~ble 

neutron source up to the order of 4 or 5 million electron volts. 

The second Van de Graaff, which is now under construction, is de

signed t" dve 8 million volts accordinl"' to Oro McR'ibben 's conservative 

estimat~Ro It also will have a precision volta~e control and ~~ll exe 

tend the range of operation of the project~ s Van de Graa.ff machineso 

The project's ,oy~lotron some of you may lrnow as the Harvard c;yclo

trono Jt was loaned to this project and arrangements are now under way 

for its purchase.. It will _".:ive of the order of 50 mioroamperes of 10 

million volt deuteronso Its USG duriur, the war WQS primarily AS a neu

tron source since our chie~ lac~ of knowledge was in the properties of · 

various material& with respect to their reaction to neutronso One thing 

which made it extremely useful was its modulation equipment which permi~s 

bur~ts of neutrons from the cyclotron to be sor~ed accordinr, to their 

velocities~ thus ar,ain providin(. an easentially monoer~ie neutron souroeo 

As one J!:OOS to hil"',her energies the re~olution of the equipnent falls off. 

but up to about 10 electron volts the ex~~ination or the locutions of 

resonances and other phenomena associated with slow neutron processes 

is possibleo 

'l'he next item on this list is the betatron which as a top enerr.y or 
22 million volts and is used primarily tor investi~atinr, r,anuna•n proces~ 

=lle> 



_, / _) There 1o'"e n /;cw ~uxilh,r· ;:;· thin~:;; in ·Eh ~ ;,.i'~.; c-Y ;)ii,;- i sion wh3. ch do 

not appcur on t hi s lis t t..nd •. !-iich I ~iOUl.d u.;:!;' t, ,, !.. 1:1 ~; •;ion. For exl:lmple5 

we hKve o. ret:mrku b l_, collection of naturi.1 ru di.m<.c t ~.·ue s ource s,, The 

sources in th is cate ri;ory a.re rd.dium- beryl l i. \H,. p1 \.o;-,i um-boron?· radium .. 

boron~ and s o on o , Q SOi'1P-tiznCS fsil to r~: IA~ \.~ ,;- \· <. °\:.)1 nUr \"~ea.1th Of other 

equipment t}mt evem ~ or L~ ye-i1rs ari;o any l :i t;r>r'..:\,ux·y v,. ith these na tural 

sourcel"i v1ould be extremely ·1:ell equlpped a ... l~r; i•.Y.· have n. special lab

or atory fer very lov; count-in.": rat~R wherf: L!·.i : , ·~s <:r ... n be exami ned which 

r;l ve puhes of t he order of one a ~onth under s~l ~- t£, ble conditions . 

'L'her" is o.ls o a laboratory f'or the u ta".1.dlirdi ~ ;;d;) ::n of source a . It i11 

primvrily e. r7'aphite cohl'nn end is 1.tn extreme 1 ~ v·01. luable piece of equip

ment for cc. li bre.tin{j other sources in terns of u. 1> t 1md.a.rd or for calibre.t• 

· in;, detc ct ors . 

There i s one othe r act ivity in 1·:hich 'ii e l :~ 1or fl.tory has been en

gc.p,ed but v.rhich is not 11t present the res p()~ls ihil lty of any par·ticula.r 

i:.roupg and that is the lnveGti ~1:1Ltion of' vu~··i o\.ls t ypes or ionhation par•· 

tiole detectors.. There is still a grea t dr.al of' 1i·o r J.- to be done alone; 

these lines in spite of the pro:ress m&de dur i o ~ t he: we.rand it should 

be ta fruitful field •Jf work for- _!jraduo.te s tud6nts , 

I thin~ Or., Richtmyor of the !heoreti cu 1 fli vi s ion wcuJ.o like me to 

say a 'V:ord about the physical equipment of that Ol vision. In addition 

to ordinary ca.lculo.tinr. machines it i& equipped wi th u completes set of 

International f3usiness li!achines which arEi used in connection with com

plicated calculationso 

-12 ... 



ACTIVITILS Ol'' C.tfu~ DIV ~,).i"' ----- --·------
Dr6 1;ricR., Jett~ 

The work in the Che1:-istry un<l f.'.eitkllur.'.",Y '..i l v.i si on is or";anized 

rather cHrferently from that in the .r~1ysies Di visions 6 It in or·r;a.nized 

e.round material rather than u.round equipmrmt. 1.c have a vcr-:,• well equip-

pt. d laboratory here and we have or can ri;et any stan(iurd manufactured 

equipment that e:dl'Jta on the "'larkct o In addition, we can ma.ke a r;reat 

deal of equipnent of' a special nature that we needo 

The Division is concerned with the handlinr; of .rather larr,o quan-

tities of r&dioactive or fissiont<'ole llll>.tcrials except on one branch th!'lt 

I will mention later .- ":e are in ~~eneral not interested in any problem 

that can be handled only on the micror;rar-1 or even on the milligram: scnle,, 

'l'he necessity for handlin11~ larr;e quanti tics of such materials~ -for 

exa.rr.ples all the plutoniuri ever made- has passed throur;h. I.os Alamos ~ 

r;ives r·ise to !Tll<l.ny proble'.' .S. The element polonium is one of the nastiest 

to handle a.nd that ralses some very spech!.l p:roh)ems c:cncernic1:~ the pro= 

tection _of' personnel~ Por that reuson we have had to develop a ":OOd bit 

of laboratory !'urniture to protect the workers from the contaminated 

dust ., In view of this, fru.ctically all our expl'!rimen1~s are done in 

closed ttystems... You Ylill see some of theM· whon you tour D-Ruildin"'.~ 

You w1 l1 see boxes ha.vin~ r:;lasi:i fronts with 8irM holes fitted v.rith heo.vy 

~loves in which thG men reach. in to ·erk o 

One of the ma~y thin"'.11 we have to study is the nheimht.ry of' plutoni.VJ:l c 

'I'he1·e hu s been & r,re 01 t dea l of wor k done •t .:;linton ~ !krkel ey. &.nd Chi·-



oa~o on the chemistry of plutoniun10 The dif'f'erence between the worl<' 
~ 

done at those .,10.ces and here is larr;ely one of scale o ·;;'hile they work 

v1i th milli!";rnrr: quantities as a maximuri. we ;·:ork well up :n the p;:ru.vn scal(h 

Thia enable s UEI to study mu.ny of' the chemica l rca.ctioua in a much more 

thorou~h~oinr, fashion thnn is possible ' at the other la~oratoriesc 

~;o f ar. our main eft'orts hK-ve beeu devoted to stu<lyin i~ those reac-

tions which are or interest in the production of plutonium" :1e have ai. . "" 

so '\One into the study of uranium reactions » but bcc1rnsc the uraniur;. is 

an old and well known ele•-rent and v:orkinr· with it does not involve the 

health hazarrls that plutonium does we havenvt done much wor1< on its chem-

istry. There is still very much to be done in the study of' the chemical 

reactions ancl the preparation or plutonium compounds ., The physical 

ohemil'ltry of the reactions is particularly importli.nt ,, Th& reactions ~.re 

complicated by the existence of' sev·eral oxidation states, and the con-

version from one state to another ia very frequently complicated by rate 

phenomena. The ordins.ry k'ind of data one needs i'o:r production purposes 

v~hich are also busi(\ chemistry, such as oxidation reduction poter1tie.ls, 

solubilities of' other materials and the plutoniW"'t salts under conditions 

where solutions c-.onte.in :i.~r{ie quantities of other m111.teriuls h~ve been 

worked up to the point where we can handle our production problems but 

we still don ' t understa.nd the reactions very wello It is one of the ob-

jeotives of the division to get our knowledr;e to the point where we 

unders·te.nd what we rnre doin~~ 

Another elen!le nt worked 1·:i th h-.,re is poloniu:n,. and there are very 

many chemioo.:. prohleme involve'!d v.1. th t h!:ttc There again 'Vitt handle larr,er 

11\JllOUnts or the rnaurial than has been possible in the past ~ Althou:;h 



1"t~~uin speciu.1 techniqueit ha.1.ve hucl to be developed, and we hc.vo .'~Otten 

to tl~e point where vie do what we "-t'e supposed to do without knov:in0 too 

well why those operation~ work. Polonium chemistry is almost 111. Tdde open 

field and polonium chemistry i l'I one of' the thi!lCS we hope to "" uJ'te:r 

rather activelyo 

The third f'ield is one or radiochemistry~ Here a,ri;a.in tho laboratory 

is nble to secure radioactive ms.terials -- it has' access to mc:iny isotopes 

and rsdioa.ctivc r:iaterial that ordinary l filbora"t;ories don't .n;et very easily, 

and ,.,.e have the use of f!ome of' the fl1ysics equipment suoh ns the cyclotron 

and water boiler to make certa:l.n of these naterialso This radio-chemistry 

is :-ssontially tracer work and we urc equi p;.>ctl with the necessu.ry counters, 

etco Thh is a field which has been pushed alone; r u th~r spora.dicu.lly; 

at times vie have necdC"?d som~ techniques a.nd re1Sul t.s a.nd then the ~'1 orlc has 

been pushed.. But now tho laboratory plans ure to r;et into th~se fields 

rather steadily. Radiochemistry a.s it is at the present time is a 

rel1:>tively ne • f'ic.ld. The old n:en. in it in this country have been in 

the r.a~e only 5 or 6 ye~rs lon~er th•~ the young men~ Tilere are very few 

places where tra.inia:• is ;'.i veno :.e expect to be iible to train men and 

~ivc them. exper-ience in wor1dn~ on the trace~ scale ..-; ith fissionable 

materials" Now there are a few other thir1g6 we are very much coocerned 

with.. The physickl propGrties o.f some or thei;e eler..ents such as plutonium 

and poloniump for example . .e are now in the process of determininG such 

chliLraeteristics of plutonium l!S heat capacities and thtJrm&.l cond.uctivities c 

t:lectricG.1 conductivities and ~r,netic properties will be studied later 

on. In r;eneral. v1e ~~11 have to produce here a complete table of quan-
' 

titative vu.lues for the v~rious properties . The !!~me is belnr; done in 
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~o fe.r us iiS pos1d.ble "."!il~h polor1l.u1!:.. 0ne ol' the fob5 ,,e· have re•:!?ntl;/ 

c 7llplet~d wa.s the d~ter·mi.na:r.inn or th~ cry$tal structu?'e of met.all ic 

polonlmn ~ 

ln the n·~ tallurc;irwl ·l'.ork . the physical and '11ech&nicul properties 

us well "-"G tho ;;tructure of· the. nllcJ·& will have ti') b6 deter•m in~d A~ 

I ,,,ention d be.t'oro,, thC\ equip•11tmt y:e h:-Ave f'or t.h:i.s type rif work ir. noi~ 

pari.iC'tllU!'l,!l OfrXciti.n;: in the SD.me S<.'OSC that the vfo,tcr boi ler is ,xcitinr;o 

" e };n ve spectroscopes. :x-ray difr:ra.ct1o.n 'equ1pment 9 Mid ttlec::t:ri~ v. 1 i.n

stru!:'l o:its. and a.11 of the usual chemical equip•··. ent~ '.·;~ ;"';<:> :iu o. ::reat 

der"'l !'or hir;h vacuum W\)1·k & and ·t1ei hu.ve a ~rei1 t many hi "'.h vacuum in

stallations l'r:ith relntiv&ly hi f~h eapaci ty .. 

One 0f' the dtrvelopmenta we.s ·in the- f'ield ot' anal.yr, is where methods 

were developed for det!!r.ninin.'; oar ·~on and oxyi~~m in very GC1e.ll sr;~'.l!)l oa 

in spite of the f1.1.et that the conten t s of' these im.pur.iti s were runnin:i; 

in e. few pp1"'1 , In w0rk in a.nal~rtica.1 c.he"!l.istry our a.:Hllyticnl methods 

on plutonium anrl uraniur~ it.re not i n too :-;cod n. shape. nnc "there A.re ·1,-ery 

nr.rny :'roblem.s a loL1f". that line ... 

:'.hiJ.(' we ha.v€ a ~ood rl"a.1 of ~"l~t!il 1 lur~ical equip:-ient. tho ~ i.s nothinr, 

unusu.tll a.bout thHt equip"' <."l'ltn .nny ;- ood met.:illur'";lca l depart:n"'-'nt hu.~ about 

thi.11 Hai'lH! sort of equip:'1e n,;.. 'le don ;t undertake her·~ i:;;ystematic or lon·~ 

ranr;,c- investi;.at:i.on.s on j ust nny alloy syr,ter·" the.t o.no mi[.",ht thir1k ofe 

- ~·e try t'~ f"et other universi tie~ and l~.i.borator-ies· to hblr1dle most or he 

proble-n:j u The problem~ th '.1 t req1Jire specio.l handlinr-: and specia l tech

niques t.::ht\ructarhtic of the viork on , plutonium are the kinds we h~ndlP 

here.... F'or e:iw.mple. 11' someone wa.ot~d wn1·:,· done on the :~ol dC';>plu·!;oniurn 

system p we would certEtinly VJant to do i.t heirt! as we hfAve the protect1ve 



measures and techniques n~oessary to handle it o Hut on the other handp 

work on ~old-beryllium system we would probably try to get another in

stitution to handleo 

To indicate the types of problems in metallurr,y in which we are in

terested and in v:hich we are prepared to carry graduate etudents 9 there 

aro metallurgioal problems in the study or physica l and mechanical struo

ture. and phase relations of plutonium alloys~ '.':e are also interested 

in the stu<ly of the thermodynamics of many of these plutonium reactions o 

These include not .only reactions that take place in solution but also a 

number of hi~1 te~i:,erature reactions involvin~ reactions with refrac

tories. the ~as-solid type of reactions for makin~ anhydrous compounds, 

and that sort of thin~o Thermodynamics questions include a very wide 

ranr,e of problems includin~ such matters as electrical potentials. solu

bilities, activity ooeff'icients &.nu the like. ·::e are very much interested 

in rate phenomena because they o.re very definitely i~portant in our proc 

duction plant anrt in addition have 3cientific importance. The particular 

reactions we are first interested in are those that are involved in the 

produotion planto That docsn •t lesGen their intrinGio interest. ne had 

to pic1~ a startinr: point and we picked that one. · 

In analytical chemisti·y. as I have said. there are quite a number of 

problems. -:;e are able to handle radioactive materials here and we can 

work quite safely with them. The whole laboratory has been built around 

the handlinr; of that kind of material and these, plus the availability of 

sue~ materials constitute the most unique features in the work of the 

chemistry and metallurGY divisionn 
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rn~ntal '"'h ;rsics Divii::ir">:1.. It isn 9 t implierl b,,· thllt rm.me th-.t nther 

di visions SU<'h a~. the ~'!i.yaic~ )i visio:i do not do experi .c:-it~ l work.-· 

in faC't, a -:rent <esl is doae i~1 chP.rrdstr;; a. 0 phys.ir,s, and v:e have 

nt' corner on the e.xperi7*1nt--B1 rei::eur<'h done at. LDs .11. lamos . 

Incidt>ntc.lly, 1t ll'!ay be that durin ,:; the dcy you will heal' .!lome 

e.;tplosions, ttnd do"!"l't be stu.rtled if' you do . T.he.:-e ls a certlilin nr"ount 

of HE ("!Ur;h r:xplosive) in the nei:;hborhocd of this l11<"!Joratory, and •.vork 

that ";OM: on vrl. th explnsives is co.rri~d on & con!'lcier¥.blEi cd.st;;.nce from 

It turn. out th~~t there h1r. ve b~·en q:.i i te a number· o.f' tochniqu~s de. a 

ve1op~d nr improved fot' the :stud:; of phenom(>iU> connect~a with hiri:h p.res-

~ure and hi r;h te11perptura ~ .. nu.riv.:;ly, these tnj n "": in cormection vdth 

exploiti Ve$~ There i e at Los .. lu..,..na un ~xplosives »i vision vJi ich is r ep-

resented at this mectin!'; by Dr . J ,. '::. P.li:ir:.- .• Associate rA.vision J.,ei;t1for. 

Dr., T~.Jr Roy" the Oivinion Leunerv is unable to attend ~,t this tir.?eo Th() 

C:xplosi ves lliirisio!l enc the so-called ··:xpcrlment~11 Division have quite 

a numbf·r ot techniques which rrer<: v. orl~ed out for t.h stndy of ph;,•sicti.l 

phenomena ap£:rt t'rolll the field~ of nudear ph~·s3 .. c?s Sin"e pHrtly hece..usltl 

or t"lc lncl: of' timtt yo:J v:on 't be! v'.uiitinr; the labon1.t.o ri.~s of these 

.. ) f • 
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the sort of apparatus o.t our dispose.lo ·::e hw.ice hi gh time resolut i on 

meaRurin~ equiprttant such us flash X-ruy techniques, fl•sh r,a:!'r'UA. ray 

techniques for t:,;.kin~ photo :;raphs in the microsecond rc?;ion, flash 
' ' . 

photo;.ra.phy in the su.."nc- rc :;ion. and electrical contact mar-;netic r.'!ethocls,. 

In addition .,,e ,mo.ke use of piezo-electric cr!·stt.ls end so on for mensur-

in~ the motions o.r rnuterial imPelled at hi:;h velocity, the pressure in-

volvecl t:1erein snd such quantities. It is quite feasible to measure 
I 

'll.Uterfol of shoc1<- velocity of the order of 20,000 to ·L0,000 meters per 

second in distm1ces of a .few !Tlillb:eters with a precision ·or 1 percent. 

' This means tha.t the timin~ equipment ,for measurin;j a dispiaoer.teat time 

C!Urve is ~ood under· fe.ir condi tio.1s to a hundredth of a microsecond and 

under best condition~ oao probably be pushed to a few thousandths of 

a microsecondo -

Various interestinr; .p.l-ien.omena arise VJhich are associated with these 

· hi~ · velooitief.:,, · -If, for exa..,ple, you excite a shock .1.n ~st ~ses t1le¥ 

become lunines~ent an·d the spectra or shock induced lun:i.nescence is an 

interestin)': subject u.bout l'lhich a r;reo:t de_.l is :tot kno¥.'ll_. I think this 

is one or the fielos .in: v:hich. we 1r:i~ht in~rest sonc ~ractuate students . ... 

Ar,~in, the suhject -~f rte.kin;; nuclear physic~ ;-:'?Casu r c-:aents on the very 

light elements has beea. ocntion~d. It iff co.1 cei.v-.s.b).e th~t the hir,h 

yelocities obtainable in this field or physir.~ . i·\~t produoo notions 

of ~aterials o.r sue~ ~ii:;h ternpernture that ' wo could produoe·thermonuoloa.r 
-

/ reactions mechanicallYi• If this is s.o 1 t should 1>oco1:te a field of' con-
• 

sfderabl.e interest to this laboratory. Since you unfortunately won't 

b<i seeinr: this equipment,. I di_d~ 't want you to r.o ar1ay without havin~ 

some ideo. of it. This unique field is e. dirricult qne to 11.vesti:-;a~e in 
I ' 



most universities because of the e;eo1.';1"4.\phioal loaatioo. •. 

Dr o Bradbury comments on the above statement: 

I would like to add to Dro lt'roman 's statement that the field of ro 

search which has been discussed, namely those fields which have to do 

with the propar:ation of' tthock in metalsp the mechanisms of shock ~ mech

anie~s of detonation of HE, are fields which have a r.re~t deal of interest 

to us but, of courae, are not widely known anri are not r:enere.lly studied 

at an ordinary university o These fields of research whi~h pertain in 

considerable l""easure to classical physics and are intimately related to 

the equations of state of materials under very extraordinary conditions 

of pressure and temperatut·e., T'11ese classi®l problems have been e.pproa.ohed 

with quite ~odern techniques and provide experime~tal fields which rop~e

eent another a&.spect of th~ laboratory's \mrk.: v1hioh I think should prove 

to be of :"',?'eat interest o 



RBriARKS CONCLUDING TlJE 

Dr . N. ~ . Bradbury 

v:o hc:ve endeavored t o describe for /yo u ~:. ~ b, i.ef and rather· 

sketchy fe.E;hion the activities of' the labor~t r~. tr;. 1. hich v-·c .>alieve 
/ • . 

fµ'&.dua.te r:eseo.rch could be done by r,r dua.te :3tud1!ntn,, This had to be 

sketchy and i ncomple te in v:isw C?f the fact tha t. t ht pr esent employees 

or t.he technical ar~a in which this work is don · nUt.Uber over a thousand. 

T'ne presentation you, have heard 'this morninr, h~s of' ne-ce~si ty. covered 

the gener nl groundo 
,, . 

I ?1ould like to CQilolude the meetin~ this i."l.ornin"': with a felv ob- · 

s~rvstiona us to the r-:eneral philoeophy o~ the le.boratory in connection 

with this proposed ~ro r,rame Ae has been de~cribed to you. there are · 

tw possible ways in which e. p;i ven experimen;t mi e:ht be undertaken here 

by a ~raduate studento One would be · for .us ~o su r,~est an expe?""ilnent 

dirootly to th~ Qan. or to the university or to the department. and 

another would be tor the university or the depar~T.ent tn au~~eat a rr.an 

and an e~periment. In the latter case we would to;et to~ether and decide 
/ - . .. 

I • 

if it h a.a ex.periJ'lont which falls in the norrn,al field of aoti vi tie• of 

thia laboratory a.a described this · nornip~. I think ·,you nll have gathered 

frcxn what has been said that in the rield• or basic chemietry or the fie

e.nd bu1.ic nuclear Jiiyeics, our inte~eat can }?e 
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') .-
/. - - - that there v:i11 be sut~:~estlons r.Jnde t.o us "' 

which we h(tV€' the equ i r.trent , i;.nd ror v:hic!· 

th~m out . I wish the i mpreis aion t o be qu i'A- ·~-'{:";r "'w.t we ~re not s u -;-

f'or purely prue-t:ice.l rc:~ s ons wld. ch p.d-.~ . .:-J.:~ -
I 

as possible.. I belie-v•:? ;"e ~~n look ·1,i. ~h i'avor nnd inte.:-est on rt wi <le 

Tar i .,ty of experiments }":h i ch ft~ 11 hi the r;e!1era 1 outl i ne of t he wor k 

which has been described e 

I a.--r. ~ure ~lso th~rt .&ny of you w'..11 be c<"'r.cerned as to the ,;ener•,1. 

wil l 1;0 into more deta il this e.fternoon. I mcr-fJl:r ·rmnt to nenti.on thi 1> 

1r•orninr. that the ' !f.\,1hattan Dist;rict h.as o.do pted the po:i.nt of yiew which _ 

was presente d to :.t b. the so-called Tol1:-..an report. This is f.\ de_cl~ssi-

fies.ti on ~idt? or report prapared by lJr·s. Rid1 :.r d 'l'ol11w.n, J .. H. Oppon-

of t he sdentii'io rEJs~1u·ch done l1y the var_i nus Manha.t tan Disti-iet pTojec:ts. 

The :!ianhattan Dlstrict then secured the· a.pprova.J. cf the Pr~-iri~!lt; of the 

' 
Uni_ted states to ~rty out the declassification. 1 think it ill: not r,cn.:-

erally . knovm t!ia.t the sec.urity vmich i.vus _imposed on. the !rra.nhattan District 

and for whidl 1.t has been ven· fr"quentl.y a.nd widely critioited was not 

. -22 .. 
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This daclassificati on pro;?;rlim ia new under way and v:e are a t the 

present time reloa.sin r: sc!entif'ic li.Tti~cles at. a con$idar able ra te.. ~ .11en 
I 

I l e.rt f'or Tli!{ini sevel"al weeks u .. '?;O there were s.+, Los Ala.':los some thinr.; 

of' the •) rder of 100 articles 01· doou;ne!lts un r~ ·~o in -i; t he dacle-.sisifica.tion 

p:roce&$ o lt in beoominr; ~l forrrd du blt~ tasl: u o t o t~he po i nt of' vte-r1 of tile 

tho p:r e s e·rit time nllc'lr- s the r~l ea se o f' the detu,t.]. s of instrumental tech .. 

n iques , a lar n;e var~e'f•y c f fund11.monte.l phy::.i icc; !md c he.mistry dealinr; with 

all the clements except those which tire ex~luo 1ve ly· involved or have nome 

pu.rtici~ lar intcres 1 in t1.e constructiou or the "\\'C&.po.:l . The f'u."1.damental 

physics of so1:te o f t hese elc:r.cnts sue!~ Ii\~ pl·1ton.iu--1 vrill probu.bly be re• 

served for r e lea se at e. somewhe..t ' later dat (') '" Th!: QOtu~l t echniques or 

ho\'/ t-0 r11i.irn 1:m atomic bor.ib will be~ I presune~ one of the ·1ast thinr;s 

which will be revealed .. 

I wcmt to muke 1 t cleu.r th~t tho proce ss of' dee lass ification and the 

rel.m·HH~ of sd.~::itil''i c information ii; ::;oinfi on now s.nd I have ever·~, reason 

to bell.eve vd ll ~ontinue o. t 11n nccolerkt~d rate .. This will, or course., 

I 

d~pend 1>omewhnt on the che.rac tet" tif _ lt1:-;iala.tion ·..-.:I1i{' b is at present peud~ 

The pror,ross of phydcs is dependent upon e. f'reo interchanGe or basic 

nuclear physios data. . Yet even wi +,,bout this free L'1teroh.ance I think some 

sprea d of }:nowled~t! 1is bound to oocur by the procC"Jss of diffusion if nothin~ 

' . 
else, and to attempt to atem this _particular tide is quit~ futile. .Since 

it. ~vill happen in one way or another_, well ·H is the t i_t iG happenin~ now 

in an orderly way; the things which are i~ost obviously declassifiable are 

bcinl'; r eleased now. and the things a.bout li\!hich there arc questi.,ns~ will he 



released a little later on and so on. Now the question or what would hap

pen to n thesis or a piece of work done here by a eradUQte student we will 

discuss in niore detail this afternoon. At the present time we must recog~ 

nize that work in some fields would be releasable and puplishable immedi

ately, but that others might have a higher classification and not be re

leased for sane timeo I wish you to understand that this problem is, in 

~eneral, being handled in ·a rea~onable and lo~ical way. 

Another word about the philosophy of the laboratory in so far as it 

concerns the actual construction of an atomic bomb. The principle has 

always beon to avoid what migpt be called compartmentalization. All 

members of the laboratory staff (a man with a BS de~ee or better in 

science) have essentially complete access to all information. Even 

during the early career of the Project there was a very definite wide

spread knowledhe amonr, staff members of what was going on. I would like 

to continue thiso It is, therefore, desirable that the graduate student 

doinr, a research problem in physics or chemistry be a member of the lab

oratory' a re~lar staff as an employee. This. or course, means that he 

must underr;o the ordinary security investi~ation: a graduate student 

oomes here, he would simply be a member of the laboratory along with every

one else. The only difference is that he would not be subject to diversion 

from his thesis activity. In other words, if an emergency arises where 

we would have to have some job done, the graduate student on this basis 

cc>uld not be taken off his thesis and put on some laboratory work. We 

will have to assume, then, that the c;raduate students &rf:t members of the 

laboratory staff o They ~~ll not be delibarately lectured on how to ma~e 

an atomic bomb, nor will their ordinary ~ork lead them into contact with 



, ..--
j 

· l 
finr~ out t h-ase thinr,s,, ~u·t, thei"'e will b(:i n o outsid•? r-e::it.tt..int rut upo"l 

The~r will. l . "· ·' 

' .... 
:::mb~.!:.:-t to ·';h-s c:rdine.r./ si;,ct: :d:l-y restr5.ctions t>bou";, (::::2;.::1; ·i nri; t iis, f. · ~tl 

the1 a ·tnll be pr·obl ems 111hi ch you wi 11 point out,· b11 i; we <1U 1 n:e.b~ a c.:e ::--

,. 

::: 

I . 
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e w.i 11 nm : hear from two members of' the Los !ilrurcs :;ta f f ?.Jiat 

WC p1· 0por;e alOO<"', the line ::; or univorsity c ooperatio.c. I \.'."OUld 'like 

to emphasize that the 'Penhanisn or affiliation will ha.1re to be 
I 

tremely flexible. It \"'i 11 have to te.ke ce.re of a wide number of' 

different univt'rsi t ~ pc liciesp lt wlll hs.ve to tako car'3 of iurlivid~ 

ual rc~q -i ircrnent_s ~ aµ cl I s ee no reason why this cannot be worked outn 

r 

' . 



r.,elnoe: 

'!.'he bd ef ta.H:.s tha t )r., 5peilne and I urc ''Oi.n."' to .~ i ve nov• 1.1.re for 

provide a stu.r ti n:~ po:i.•1t for t he d:i.s cussious. i.tte1· e.11, t.he: real rea~~cn 

v1hJ• wt:l o.re here :,~ to s(:e whu.t ;,,ou t.hink about e.11 L:lis urd to learn !'ron 

yo;;. vi.hat (~h anr.;es in nu r id~as are nec!'3se.ry in order for- us to mak-: this 

The t' irot item o1' i :1 h•rast ls the scope of this plario ·::e arc in·· 

• 
trre~tCd in supplcr ·entin , an<1 SSS isti:'l"", ' · ith the train in- Of ~rar1UO.te 

13turi~nt119 1-:e arc n.ot inter ested, as Dr. ~rudbury olsnrly pointed out 9 

io r-or:-petin~; v;i th universi tif>s ~ "'hia is not the idea c.t nll. r·:e would 

perhapo take students vmu had a BS <ier,re~ plua two yef.>.rs of experience 

in rraduu t~ atudiet> to do their research here,, There mi.r;ht he courses 

i :1 sr.ecialit:ed topics -- atly nucha.r ph~rsics. neutron physics# l'&dio -

chemistry, and the chemistry of the he£:.vy elements. :·.e are not "Oinr; 

into the bu~ inoss of 1.>ducv.ti1F : in a f'ormal way. and wo reco .":r1izo that 

i.t is e111;irel~r th .:.· university's oblir;ation to take C'1r~ of tho ~ll t e r 

o f' acc redit in~ courses ana Rcceptir>: ": theses nnc sn on, :. e do have str..rr 

m(':~ bers h•re with the proper qualificatious to t eu.cll these ·d1rious s: 1~ciu.l 

counH.11c;., but we do not inh.md to car:t;f on a full fled~ed cru.c1~at.e tcu.0hin r; 

p:ror:rv•~. 

T'hc nui puq:nne or th~ student es cor .. in ..... here wnulu be 1;0 do hJa 



if' P··;•opJe fron univN".'.'lit.ic:Js cff~ a-.:;o.rc c-f t. .ie i><..i··1. of fundn· -•mtr..l r'f.~s· t:o.r<'l-i 

r~oinc; o:-i. nt Los Alarnon, t'hoy ni:~ht hav-..• z;;o11e :l.c'c:u anc) tiur,:~es, i.t an d t1. 

trtudent whom they think ir. sui taolri to <'•Ort .on i tr. 'I'ht-H·e :ii<; onl;y ()J'W 

c tch 

to be of so·ne intt:ircst to the labcraT,ory. lt i;<> pretty hnrr.l to fi.no 

. thin"'t> l:hat. l.lif)!l 't c r 1m:orec;t to H:~ la.bc·rato::--y i.f yo1' ~ tu.y iu tho~•t: 

·~enerF.ll f'ieJ.rl.s ~ :)ae os.n 't quite t~ll in ll.dvence, i:mt it' :it :;.:; :i.n m·1c:l~.n1r

phys!.os or r .. !~.d:i. o~nhsm:ietr~r we are probab.ly intt~r·0st~d .. a1thr:11., .; the 

division Of the lf ':Jort-i.tory in WhO!!e prtWir:()e t~H. '.Yrol11.1:1r:1 lle~; '10Uld l •O 

C'alled upon to decide :in Emch ca ·ev 

The next qw.?st.1 on is t.}i•? sti:ttus oJ' LlH~ 6 Luli•Joi, at Loa 1\).e.:. ~ t)l:l 9 Co1·

t~i nly the st•Jd,:mt would h1' !'<~co;~nir.~1 f.u~ stir:h, u.-iti t~co•lem:i.na1 ly \Vu1.1ld ~>e 

unrlt:r tho jurisdir.1:ion of' t.lw un:iver.->:l'.,y .. ;te 1\ ould, in nctwdity, }111ve 

e r.ort Of dual role, f.'nt} t:his pcrhap~ l7li;',h 1 !"13.k~ t;!1in•·5 U litr.lH di'f' icnlt~ 

t... far as tlw university iR con0f;lrne1:. they i·1oula recnr.-er.e:id Ll pticifio 

r.;v.\n for such a fellov1ship tc a comniittoe l'' h1ch ie set up here. ThPti o.1'ter 

1.'.ould t'\ccept. say pnrhn.ps l:J ~ This numbc·r is not to bo t.ukcn a.r> .fi:;rec'~ 



It depends ftrr.t. of e.ll on \',he thcr the &tudt)nt is in cxist.e:1c.c ; it :.my 

l>e the.t there:i ttrc no stuaent B to cot·)e to Los ALHnos this f'a11. It de-

pends o~; 11hothcr the students that wouln like t.c.• co~:.~ are considered to 

v·hother tl:.(.. t"t.'l &.re· 0 ro'ble :?s en wh i ch r .. Gtudent cure a to work. C:rn h ·s o 

settle all thc1~rn thin ; s. One \'.l')tild hope to sturt out on ~ 7ory 111od£~E.t 

in connection v·ith 1mch an a.rr·an :7 e1nent. 

Sn !'o.r as the univers:l.ty is conce:rned , we mi!";ht call this nurn e F-01-

lowo ;\a far as Los l~lu.mos is con~er:ned he would. be a.n em ployea, u re-ular 

ll-,ember of the labort...tory st11 ''f o Jfo v.ou1d r eceiv the custonury cleura11'!e 

nd so 1:oulrl hu vc access to ~l l documents rer;f.:.rdless. '1f cl a.ssificatio:1. 

i":e ar very !l.llAi us tho.t the studeut be treut~d a"' a mC::mbar cf the 

&taf'f but · l<:>o that ho no't bt~ simply taken of'f' his thesis research as c~m 

other sts.f.t' nmnbers to do other t hin?;s wbioh are or intP.reat to +.he hl'hort~ -

tory but r-.hich ducsn 't. concern his thesis •;ork.. i.-:-;tual J..y on<> shouJd not 

oraw tno nuch of a hurd r .. nr! fast l ine in t his direction b'!!cause sti.Hlents 

rec i ve much of their trainin~ by workin '. ~ iu r,roups vii. th other peopl , on 

other thincs... The~· mi f·;ht as a rcsul t of their r,r(IUJ> t1.01.lv1ties .-;et their 

names on their ov:n theaes and perhaps ~t<:t their names al.on;~ '.: i th several 

others on some thine else. lt i:s cert1i1. inly a r:ood ideu. for thern to ·~·ork 

one. rew r:a~hiue ... in order to ~ct experienc~. Jlo\'Jever , it ·is: our int ·il -

tion tho.t h r.! would not b<: taken tnm;y t'rom hie; rc~earch to do some job 

~hi eh .,,ouldn 't b of direcit value in his r;r(:duat<: tr1:1.in1 n:r. . If he ~. l ,.he& 

t.o dep&ri f'rc.1111 Ntrietly the sis notivitie; it ~1 ou)d h11v. t o uo •ilth .1!..lt ·ol 

consent cf th(l loci.tl advisor and t!1e student. .. 11'.ls is to rnt.'kc sure h<. 

-29.., 
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to r; or~ a.t JJ:Js 1,lan1n; exclusi'11!.ly f'or ovr own usei,, 

~Jow of courE.o it ir~ desirt ble to ,.lake th ne t!.i:•f: $ ~ttracti r :i'.'l l'.t', 

ci.: n <;e t; f j rtee.l or .so f~oorl r..en from th11) 1i-rl'ili~ted wdversitic sv To cr~:t 

r;ooa ~"1 vnd re.lie'?c thG?r: or economtc at.ress vie f ct!l th st thr~y should he 

pr· oi.~r'J.y tre ted economir;1tl1y., Th~ present salu.ry rs.n1•.e for a memb'3 r cf 

the 111.borat.ory 1.rho hns a l\s ;>lui; two ye».n is from t'250 to f'300 & mon h. 

In vi1'Yi of tho fa.ct that thi<1 ~rn is ;-.,ettin.r; apec:\ l co nsider · tlon. one 

""l ;'"h wor1cter &1l0ut invokin~ t.hc hir,her end of' thia s ca.le~ T"erhti.p~ one 

r.dp;ht set the l.orrn limit ut ~':200 e. montho '.{'his il'l holor« thfi miniinum 

sc 1 • fot• a BS plu s 1..-v.n yt<-arsn hut just hc-iw much the tudent rer:eiv" s is 

a matt;e:r t'or d.lscussion ,, One should probably make ~l}. 9,J 1owa.'1c~ -- s ~ · 

fj50 per month s for the 111~rrieid sturte-nt~ 

1~HHl there ifl the qu stion of ano ther po s :sil)le st,uder t cl~ssific:a .. 

tion" 1'11e j nen is that t.h"!:~ e are people at J.os .\lor10R whn hll.Ve a R ~; plua 

tv;o year s who ttre. .'".OOC rr.en and who would H.ke tc ~--.c baci· to uni·.rc rs1.tie r. 

to finio h the requ1 r-t'lmentti f or the f'!m. '!'his is cl'Jr .u.i nlr to be en

courar,ed,, but :1 t does loue us tndned nert o How if th i:; !'>an hi..<l a .PhD he 

might be io.t!!r~ated 1.n comiti;,: bcie: to Los .Uar.oa 't;o v. ork <> Fr a11 our 

point of view,, ·1 t would be r;oo d to have those r.:en cor..e under th"° sort i;;,f 

pl e.ns vt~ are d ii:. cu&siri~~<- !•s r1i1r 1ss t he universit~ ii; oonoerned,, thl!!y 

would be tr-eettid as an ord~. nary student v:ho SOUf;ht .._ f'ellc•wship. As J'ar 

as Los Ala~'os is con.eerne d,.. they could r;et e. leave of absence to '!.0 te..•t" 

their course 'l<°' thc.•t1 coi:1e- bi- ck to Loi; .. 1.l1unos us empJoy~l" ! to h.1 •;h":i r 

rer.Nn ' cl1 ., ~"ii6 univcrs:it,y would fir st lie.veto tt.r,;re·<'! (J 1. · ii,o th:ir. ?;Uf;O o.n 

c.e Et lltl.Hft"a '. .. ., 1, l) th~1H1 rArc su ."'.r~e:r; t. io11s. iind hem th .y !fre to nG oti. .r-r lc-t! 



finother interef'tinr-; question i s the atf.lt.us n'f' f'e.culty ine.~1'Jerr. of 

unive1•3i. ti~s \l/itr. 1·esnect to this plan - -· ho•~, {'or exr.np l e, t lHJy m i :~ht 

-:;, 11ide their students o Perhaps the university will not senr a "11~n here 

rull time, hut they :·mv~rthelcss will want its .racu lty to ~uide hir.i per"' 

sonnlly o Th e / mi ";ht serve as consulta:its and be reall y responsible for 

t he worl< but i.-tppoint a _Ew.rson h e re t o r:uide t 'l-i e du.y-to.,,,c:ley activities of 

the student" 'l'here are cllilssi f'i<mtion and secmri ty problems which Dr o 

' . ' 

Srenc& wi 11 discuss in this connection& 'l'hi2i suppoa1 ti on in this is ul ... 

ways t hat what is beino; don~ is or interest to the laboratory be:~a.u~e 

it is the luboratory'R v1ork w~: loh is bein;.: dollf: ~rnrj it is of i nterest to 

the university becm1se th(ty nre traininf 11 ·,r!'.c•uu te student <"ho is r:oin"". 

to r,et t;. rl<!gree from thttt univcr~ ity ~ l inothc· '.'l 5.lbility ia ttuat the-

member" ot' U 'l.e fli ~ulty rr:oes on le~1ve and C (1W·•~ 1. · ' . ~i 1~lwnos for n yeu.r 

or for l L shorter per i od of time ~rnch E>a t h ... · i, ;., .. r These are some of 

the poStiibilities ti S \'re See it " Of COUrS t ' !'.» • ..:J intrient would be 

treated indivi~u~llyo Another possibilit - .'. :· ·· the ex<~ha.nr;c be~ 

tween Los Als.r.ios tmd the eff'iliated univc1 .. · .t of similar cali-

bex·o I woul.-l like to close my re:na.rk.s w:i --.1· •. ~.c;''. .. ; cor.'.l:n~mt on the ques-

t)on or ~uicli:..nce c It :n i";ht be the univen.:~ ;, 1 · ,, ~ ·, ia affiliated senos 

a student here but has no one to r~uide hi~' f\.,,.,,,., 1::. ;· , it lll&..Y be that they 

au:•e pt>rt'eotly sa tisfied as to the qualif'i <:.i:d: o ·:. ~··f' ~he members of the 

Lon Alamos sta rr e.nd o.re perfectly 6L-\ tisrh:d ~ . o iir. ve n member or the Los 

Ale.mos sto.f'f to r.uide the student ., It nig-)l.t rn :n plify matters 1.f the 

member of the I.cs Al&mo s start' v:ert: c ppo inte d a me:m b6r without P6 y of 

the ~articular university but residinr, at Los Alar~o s,, 

These are some of the r,:eneral ideas we have on the subject or uni -

versity g,ffiliation q Dr., Spencft wi ll noT; discus s r.ome nf the proble!•1s 

~sociuted with this plan . 



WHAT WE PROPOSE II 

Dro Ro Wo Spence 

Dr. Reines ha.s given a aketch of the proposed plam for university 

affiliation. I would like to discuss briefly some of the possible prob~ 

lems that will arise under this plane 

The first concerns classified material a.nd its uao by a student for 

thesis materi~lo Under the suggosted plan, the students will be clea.l"'9d 

o.nd we should expect no difficulty so far as the students are concernedo 

Fctculty members of universities who a.re consultants or who 00111e here on 

leave of absenoe or pQrt•time during the summer will also be cleo.redo 

Difficulties will usually arise in oonneotion with thesis material and 

exll.lllinations. and I will shortly propose wo.ys of meeting these dif!"icul• 

ties" The aubjeot matter which is declassified is now in a state of 
~ 

flux; more and more material is bein~ clea~edo The itema on the sheet 

which I pass~d out show material whioh has be~n declassifiGd at the 

present timeo We oan expeot "' much wider range of' subjects to be cleared 

in the .f'Utureo 

, Thesis subjects may or may not be olassifiedo Some will clearly 

not be classified and so no p&rticular difficulty o.riees. others will 

be clearly clQssified, while etill others will be borderline oases, &\ll.d 

at the beginning ~f ~ research it will not be clear as to whether thoy 

will become classified or not. At any rate. it would be advantageous 

i f at eaoh university some plan could be vrorked out to handle claseifi0d 



. 
theses . This becomes particularly true for the doctorate e:.r.runini1tiona 

Let us Aupoose that~ the thesis material is classified; the question 00171.es 

up about the candidate's doctorate exam.1nationo Often suoh an exwnina-
I 

tion consists of two parts; examination on thesis mtl.t(lrie.l it.self e.nd 

then an examination of the competence of tho r,ra duate student in the 

general field in which he has workedo It is quite possible that it can 

be arr~n!!;ed for a suh•canmi ttee to be formed of ~ople who &re cleared 

for the thesis material and thnt the examination on ~he thesis work be 

~iven by suoh a clearl!ld sub .. co!!lnittee; the examination on the {';eneral 

field in which the student is workin~ Ol\!l be eiven by the regular examina• 

tion board in the usual university fashion. The cleared sub-cOi'!tlllittee 

mir,ht be made up of faculty members who serve as consultants to the Los 

Alamos Laboratory or fa.cul ty members who have oane to Los Alamos for 

po.rt-time wrk or on leaves ot absence.., or Los Alamos staff members who 

have been approved by the universityp or a combination of all such 

clenred people,., I believe that problems concernin,'.'.; the doctorate ex-

amination oan be worked out with each university althou/!)1 the same pl~n 

may not work ' in e~oh individual oase o 

The second question concerns the publicatioj of classified worko 

· Publication within the JAlinhs.ttan i'roject is usured: the •1ork onn very 

well be T.-ri tte1·'. up ~a o.n ordinary project report., Publication ou.tside 

the project will be withheld until the tn4lterial can be decl~ssifieda It 

is possible that in some oases a ·ceclassified. a.bstraet can bf? written 

which will satisfy university roquirmienta ree,ardinr, abstr~cts of theses o 

'l'here may be cases whero no such abstra.ct ce.n be written, but it is o. 

possibility ., . 



There are certain univeroity requirements which of couree a.re prim-

. arily the concern of the univerd ty only -- the question of fees for 

the graduate students, residence credit, provision for r,raduate work in 

absentia. Obviously for such a plan as we have outlined to work, each 

university must be willing to let the ~raduate student work in absentia 

for a yearo There will be certain problems which each university will 

have which have not been covered out which I hope will be brpught out 

in the discussion. 

Another point has been raised about individual versus groqp research. 

Generally speakinr,, the fields of nuclear physics and chemistry involve 

cooperative effort. That is to say, a person doesn't do all the work Qn 

a Van de Graaff, suoh as keeping it running and in order and do his re

search work at the same time. I think we will have to recognize in this 

field that a certain amount of cooperative or ~roup research is inevitable, 

but we do not propose that. the work- which a graduate student does be group 

research. The student will be primarily respon~ible for his own problemo 

Ir a student works on the Van de Graaff. for example. other mombers of 

the l&boratory also using th.is machine will cooperate with him in certain 

phases of the work~ especially those concerned with the running of' the 

instrumento He may lend a helping hand in some types or investi~ation 

· and in return he probably vrl.11 receive suoh cooperation. but ! don't be• 

lieve it has ever been proposed that the reseat-ch would be or such charao• 

ter that the graduate student would not himself bG primarily responsible 

for his own thesis and the bulk o~ the work connected with it o He must 

still gain in his graduate work the ueual amount of competonoe and in• 

dependence in his thinking and in his work that would be required at any 

uni versi tyc 



J\n('lther problem L which you rnay be interested it> how mv.ny students 

we can actually u. c commodatt1 here I ctin oul,:y spe>!.l~ in ,":encr~l numbers . 

P. survey of the- luhorL~tory, its facilities <l!ld men qualified to htt~1 dle 

~rixduat.e atutlent.s would indicate thnt ·v.-e cou l~ probao ly ho.ndfo 15 ·Lo 25 

a.11 ~old ., 'i'h.is ls in physics and ~hemistry b"th . Rou·.hl~·. t;he proportion 

is a.bou t equally di.vid~d beti.·men physics fand chemistry, but sli z~htl~· lower 

in chemistry., This ia about tht:J total a!n ount we ::i;uest' we could hru1dle r. 
I 

althou.n;h no defin'i.te fi i,ure os n be put domh 

I think you 1'iill se& that r:iost of the individual dif'ficu..lties li\re 

those which concern either classified mGteria.l und special Wll. :JS to f,et 

around the eo ncooitunt problr:ns, or c1i.fficul.";;ies ~r adequatt> supc r vlsion. 

of the students to t,he satisfac tion of the university sbd'r c. It is 

quite possible tha.t a university s t ar!' '11ember hns & problem. ~ man 1.n 

m1nd to \;or l< on it, und would like the wor:C on the proble1n done at Los 

Alamos but h~ hirr,se lf not have enou1~h time to corne hen.1 to su_pervi so the 

research stuflent ., I believe thut sorn~ satisfactory arran~et"lent could be 

worke d out so that period1o vi sits to I.on Alamos could solve tho prob~ 

membe!"~ nn<l th~ J't1culty me:nber \'1ho proposed the prohlof'I, or \",ho i~ prin-

ari ly intercs+.ed 1.11 the probl••.rt at the uni versi t~· coulc! come here to chec1<: 

the pro :::;r-es.s of thG stude;1t and discuss the problem just as if h\! were 6l 

re;.ul&r con.sulta.~t on this projecto I think this a.rranr,ement could very 

well ~.-ork C1ut ~ I think i.t would be prsfciri:.i.ble f'rorn 1.tll points nf' view if 

the fac1.1l t;y member could bo here on a yeu.r •s leave of ~bsenct 1u11t :-:uide 

the student in tt direct fu.shion .. but V.-6 arc £1.nticipatinr; in the n~~t few 

yet;trs that a shorta!':e of scientific perso"'lne l will make thh e very difri-

cult thin ?, ; that. H will no t be ?OSsibl fo r G. uni voraH~ sbff membel" 



to leuve hiR unive:r3ity f.or a yeur to co'-. .:- ~w re- iilld worko Duri.n ~ this 

int~rim time v:e hn<1 hoped that some dele "';o. tlou o f supervision could 'JC 

l'.iorked out with qualified, Los i\latnos atar r •:emoor s e 



r;·, ~-~RAL DI scussro··4 

~r ., BrtArlbury; .. ray J 1:1 1J':iM1.u ne the r.ertW.rks which Dr o Spence and ur. 

Reiirl'1S hcne r:1ad~ w.ri c i·ic "i. :~tt~'!'! .. i11 a scharnr;i.tic v;-r;.y . how tho problem 

looks to US ut this ·,~ ~m~ :' 1':1is may Sl!rV,~ C.S the :startin."" point of the 

subsequent die cussiou .. 

1\s. thirws not·, see •'• r-: us, the procedur- e m:b·ht be sor.>ethin'..'; fis 

follolv~: -vm would be the recipieht of a letter from a ~raduate Jean 

Ol" holild of " departr::ent, sayin;: thLtt hE: had ,. Man of' cert1:tin qu&lif'icu.

tious ., Th.: mun rnirht h4.\ ve the t;ubject.. on which he y,·ould liko to v:ork 

::'or his thesS.s, or the:re ruli:>;ht be more th!in oae nun er this natv.re~ 

There mip.:ht$ in addition, be a staff member whn would wt1nt to cOll'le alon r-. 

to aupervise the rl!'searC'.h. l;t any rate~ \~·e would he made a.ware or 4l!l 

indi v-idual~ or indivirlualsf with or without specific prob le •'"'• and with 

or v;i tho'Jt various fiU'loun tr. or direction frWl the uni vorsi ty proposin r: 

the m1t.n4 

The first thin -c ...,>e would then do would be to e:x-11'.!line the quslif':i c~

tions of the WJ.n; seei how he oot:lpMred v.-ith others wt:o mi•·ht be pr~acnted ~ 

see to what ext~nt we vu~re '1.ble to ~bsurb this f.*l"ticular tmi.l'.l, a.nd th<': 

problern~ if' an;y 9 th1o1t wns , SU":'~esteid .. if the problem s"ema to f'il.ll in our 

province, e.11d is one which V.'t:? vmul.ll lika to have worked ou, and the back ~ 

grotm.d an d reoomr.u:rnrttltion of the t:11rn se<?JTl tn indicute he is tho type ¥?e 

would like to huv(~ here , we \':nuld then at once pr oceed to have the !Ui.n 

cleared a This i s " pt•ovj.nc l$ of B<rnurit.y ~- G··:Z: , if' you 111i~h " t.l~e.r&r1.ce 



of tl?l individual generally oonsi5ts or lookinr, into the background of 

the person concerned• v:here he lYas born, where his pw-entG ware born, 

t'1hat type of work he has been doin~. his reputation -- does he drink? 

is he discreet? who are his .t'riendt»? with whom does he assooiato'l is 

he a campus radical? is h~ a soap-box orator? etc. These are not neces-

sarily against e. man. but. in a general wa.y, security Vlants to know wha.t 

' kind of a man is thiso In other words, if he knows Gomothing, oan he 

be trusted to keep· it to himself? In only an almost infinitesimal per• 

centage of o~sea do we run into &~curity difficultieso Onoa in a while 

we find a man who, for some reason. cannot be clearedo Generally speak ... 

ing, it turns out to be somebody who has announcod in public that he is 

not in sympathy with the United States Government, or something of this 

sort. Since this is a government project. and the r,overnment is the em~ 

ployer, in the laot an~lysis it hQs to be satiGfied with people it takes 

on. However, this refusal of clearance is somcthinr; which occurs very 

rarely, and I don't anticipate any difficulty. It is BO!llething whioh 

takes a matter of from four to six woeks to carry through, depending on 

how many places he has lived, what he has been doing, and how rar th~ 

inveatir,ation has to b~ carried through. 

Let us assume the investiaation shows the 1111.\n.is cleared. ~e then 

request the man to oome here for nn intervi0w so th~t we can see him, and 

he uso This, in fact. could be conducted at our expense. and would be 

called a pre-employment interview. Our project employment policy provides 

for us to JXlY this expenseo The same thing would. of course. be true 

relative to any university faculty member Tie would sign up as a consul-

t~nt~ who might be re~ponsible for the resaarch that tr.is to be carried 



outo 

Let us assume that a ll interviews work out to 0veryonc 's aatisfao-

tionJ the W2n is eriployed nnd starts to worko Initially he would be · 
\ 

placed as a member of some Qctive r,roup; he would have a certain period 

of training, learnin~ where things are 10C1Ated, techniques, etc., w'nieh 

would take f'rom one, two or three months, ano would be characteristic or 

any new m~n starting in a new department. He would have to find out the 

mechanics of carrying on the ~~rk here. · He would be required to learn 

the operation of the cyclotron ond Van de Graafto This would oooupy only 

a part ot• his time and his particular job ·would be his particular respon-

sibility, although he would contribute and learn techniques of other jobs 

going on simultaneously in the laboratoryo 

r:e do believe that a me.n ahould be abl~ to ilcoomplish a reasonable 

graduate thesis in about a year•s time~ probably from nine to fourteen 

monthso !Jut, if the problem is asaigned to a man should reasonably be 

accomplished in a yo~. and is not, then either it is too hard, or the 

man is not capable, and we ask him to terminate. W'e do expect to assign 

problems vJhich could be accompl1ehed in about that time, although we 

would be ~lad to have this particular point disoussedu 

Then, we would r,ive an occasional course, but whether these courses 

were accredited would not be a matter of concern locally, althour,h it 

might be or concern to the mano On this acoount we would make an effort 

to see that courses were accredited., We would be primarily concerned 

·with the operation of.' thci student he1•e, in his rapid indoctrination and 

traininr, in the particular work we do, and in adding to tho genernl 

knowled~e of students who mir,ht be wo~king in other fields~ This instruc

tion ~~uld probably be done out of hourso 



S&.lary arrangements would be m1.1.da on ci basis which would depend on 

the man's background, his f~mily responsibilities, and thin~s of that 

aorto 

Havinr~ concluded his research to our sa.tist•o.otion, and to the eatis

raction or any faculty representatives, or direction from his own univer 

sity, the thesis will be prepared. What happens to the thesis will depend 

upon the classification of the thesis; if it were a declassifiable thesis 

there would be no reason why the thesis should not be returned to the· 

university to be read by the university committee; if it were ~ classi

fiable thesis, one \'Jhich 9ould not be read by everyone, then there e.re 

various clearance possibilities l'lhich would have to be loolced into for a 

solution. One possibility used in the past 1$ for me to appoint u. loctll 

committee containing, if possible, representatives of. the university in 

question who happen to be on our current stai'fo This committee might ue 

consultants from the university in questiono This committee then reads 

the thesis, and reports upcn it to me. I inform the university or the 

i;eneral field and general title of the thesis, and names and academic 

atriliations of the oomrnitt~e readinr, the thesis, and the report ot the 

committee upon the thoaiso This particular arrangement ha3 been used 

and proven to be satisfactory ror several universities at the present 

time; otherwise it tiay be necessary to establish consultant members to 

this laboratory from the university in question. Theso would be staff 

members of this laboratory on a con~ultant basis, and thereby oles.red to 

read material on thia particular thesis o They would then report to their 

university what th~y considered to be tho oha.raoter or the work. The 

student's academic requirements, other thnn the thesis, wo v.rould have to 



. . 
leave e11tirely up to the universityo These ne.tte r~ IH '" th(? province 

of e~ch individual university, except 'When we co~.· e ~ e- ques tion of 

what to do about cxa-nininr, the man on a cle.seifk ' Vu.rious 

method s hnve bee~ su ~~ested as to how it mi ~ht b~ '>Ut. It may 

be tha t the rea.dbr.; of the thesis will be surrfr · . ' .•;,.y be- t he 

quslified comriittee cun be set up t n reud the th ·-~ 

the examination oan be conducted so that the spe 1.; · >. rs t o which 

the classified thesis would refer would not have .. · ·-· .-;: .tto the cxamina-

tiono 

l suspect. in thifl particular circumstance" \· . ., HS i bly I'l&.kii'l~ 

a mountain out of a molehill, and that this may t 1.w ·• to be an easier 

problem than ~e see hereo 

If the thesis is classified, then it _becomes a !Janhattan publio&tion 

and a certo.in nU111ber of copies are printed locally a.nd distributed in 

accord{la ce with tho · rules of the Tv~nhattan Di~trict; but until thoy a.re 

declassified the~· could not leave the Hanhatts.n District¢ 11' the material 

should. in the course of time, become declassifiable, we would declassi~y 

it . and notify the man and his university. lllld if , the man Y1anted it pub-

lished he would put it into publ~cation form. but this will talcc longer .. 

I tbink t"ie only thint, vre would request is that so?:lewherc in his pub.;. 

Bshed material the man specify the v:ork _was done h1 !.o-s ,; lf.l.mos; but 'the 

present retiidenco or the man would be r,i. ven cr.s his residence. . In other 
( 

words we also would like to ~ct credit outside for doin;. gome o~ the~e 

jobs. 

I think thll't is about the situation. as 71~ see ita Admittedly ~here, 

are problems that we h~ve~'t "ade clearp If so, -these are the questions 

, r .I 
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we would 1 iks to have hrou r""ht up now. 

Dr. s t evm.rt (U ..- of Col.): I thin7,· pro~ably r.h: "rd.ve.:-::; ity of ('..ali-

i'a. ced he r e as i:.ny ot!\.,, r univc~ r 5 ity in the couritr i' ::. :r1 ·: t.tii.nk , Dr -.. Brttdbur~i. 

i t rni f".h t hel p ln c rystullizin ·: the discu s s i on, i i' l t••,·. 1. ~ s peuk a s a .:;rad-

uate deB.n beictiu~;c, after fi.ll, a s 011 e cf those un.tu .·" .,t ~ personr., I Geo 

ce r t s.in di fficulties which, at least, our i'acu lt~ ,1 r;·. 1 · .i.o t sec unle!is 

point e d out ~o them., 

I think ever;/ i.miversit~· will a.dm1.t, it1medi1~ :_, ;· . ;1 1 .-1 without any 

rese rvations, tha t the to..lerits of the ataff her<:' , ,., j . · t ype o r f a cil1-

ties fer research v:hich cnn be Jone, are not equ& . , -r·- a ;. _;..,., h e re. But the 

pro b le~ , l''l f' doinc f_;ra duate work lllWY frorr. o univr:i- ~;~ +<' ::~ ·~rt:unate-ly is 

no t s o Rimple as to sa.y th t• t with the distill.r,uis 1 c -s t,.i.4'1'. &.!'lrl with al-

most incred i ble racllities. all ~le stion5 are sas~~r~d. 

'!'he. first prohlem ths.t occurs to :ne., nnd ! wrt1.11~- t o n;;,V. e it clet'. r 

t !m t I rm not speakinf; a. ~a. inst this pr oposition, is th~.:.t any university 

av:ardin;; a der,roc ii; obviously a.v1ardin'.!: tha.t degre e for work doue at the 

uoiversit~ in question, under the supervi " i<?n of llppropriate lTlembers or 

its faculty, in accordance to i .ts o~n individual re~la.tions ·and restric-
• . I J • 

( 

tionso Nor;, t.tiat is a.l~'lost a.s rormidable as it sounds .. In other words, 

there rruat be ' very striet cout.rol on the part of the university of all 

r,raduate v10rk. It isn •t r,o~n~ to :be simple for the university to say 

· Los Alamo~ is the o~e place where it can be done. ~·:e are ' ..,oin,.. to he.ve ' ,, 
fc:r consideration corrparab,le propos ition8 f'ro'< ![Qval Ordnance. for ex-

. . 
ample, and other P.~noie· s. ·~e are .zoin~ to ha~e tc be very ca.ret\11 th•t 

I ' 

our. r,raduate work doesn't. become, more or leas, of .c>rrespondence ooura~ 

S~~Ri:E 
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caliber, E.,11cl •·:e 're '"~iri.": to .L ave to be pkArticularly car&f'ti l to maintain 

the distinctions between au earned de1:ree a..'ld an honorar~' der;r~e. As 

a. ,rtl.':1.tter o.f' f'act, it; is quite possible that some of' th e ".:·J:;-1 · tha:t hu •1 

been (Jorie and is u.nd ·will be done, is v:orl' which just i ··i•.:-1= ·1 honorary 

rk .,-ree fAUd ~ 'T.cunlnr;ful honorary def.rec o ~ut 1 t i sn ' r :1·:' ,. ' ;"ri ly so 

the.t bcc~use it is work of' value th"t it ce.n be reco .·'.;;J..,,.!" ; .. i pur titr.l 

:fulfillment o .f the requirements of an ear-n.ed degree . I bl'i: · '.;hnt polnt 

up f .irst because I vm sure the r;ruduate dea:1s o {' your ?"I'. "'Pf-'' vi. •e uni vorsi~ 

ties vlill think in much the sa11e di started fa.sh ion fl.•; :; t't ~.; 1U .. 1<: in~i:, be

cause thr;.tt•s a disease of e.11 floans. :·:e become glor 1 1~~~·:: p-~ Jieemen des

pite our cood intentions ... 

Now. you see~ that leads lor;iea.lly to a question i.lr'dqJ ::, presen·'.:ed 

here . n~aely. the matter of uppointment of an individw.tl ,..,,J h (".oins to 

rmrcone.lly supervise the v:orl.: that is bEJin.;. doneo I knc.w of' no university 

that will permit its students to VJOrk elsewhere in another u .. '1iYer1;1lty. 

eon:•» and !';et credit in its university for work done th0re, re e;e.rdless of' 

the reputa.tion of' the university ia which t!:J.e work is Ltiin·~ done" 'l'he 

de.r;ree r epresents the un1versi ty thflt nwurded i tp and I £1~·; qui tc certaia 

thi..:.t my gro.duate eounci.l •1ould not consent for a moment to recor,nizc thesis 

T:ork., regardless of the exeelleuoe or th~ man uncler v.nom it was <lone unless 

it was dona under one of our own re.cul ty members" ~·;e have not hnc'l the 

problem to face in the past wt th referouoc to · thesis work done nt Los 

/,lamo. $ bece.us~ at least one or our mon ~•us here n. t>;Ood pa.rt of t.hc time; 

but t hat's en important point ~ 

The sur,~estion has been mado by Dr. Srarlburys and it is a sur.~estion 

t hat desc· rvc s thour;ht, tha t & atrd'r member of this ltdloratory rn: r,ht be 
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appointed as e. rescurch professor.. If that conl d 0e ~0'1.ct it would a.ns\'JAr 

professor in re:iide:ice, t o S (.i.;.r not~1in :...: of l \ r-~~!; er:tr· c 11 ~ :r • ' f'c ss or not in r e-

si:if'!nce o I thinl".s ho·never • that it is reo.llJ' v:e! l ·.<:or t h f u ll considern.tiorto 

The ~natter of reside:lco ,·,-as raised . l w~ i:1" ' · ~(· u t n thin): that pos-

sibly tho.t point has been over-emphasized by thf ·" " " trrn st.arr here ? 

f\ll of us have a cortein t:.inimur.i. residence req·1H ;" '·.· ·: .; ·.ha.t must l>e ful-

filled. You have already sto.te<l thu.t your idt: ,'1 i" . ~ · .. • & ?!lan Ytill huve 

t·:.ro years of residence a~ a r~rorluute stucle:1t h~f·on: Le cones . ncre. Thu.t 's 

;r,oia;>; to put him i~ pretty ";OOd shape if' that S t1H.1Pnt; j ~ "the type Of: r.lan 

you wont.. Ee should have about fi :1ished his co it; ~: 1'.~ :rl.,., he should huve 

co::lpl~ted his depurtmental and qua.lifyine; ex~a ~nu •,.: l'.",nf:. · I thin1< you .-muld 

probably wunt to rno.ke that a requirement for u . ::u ... ,1:: :i ~ ·. • r..nd tiiat i .s 

not. trn unrca:5ot10.ble requlre:nent. i\ t the 'Gniver ~;! · " · , lif.'ornia we re-

quire s. year of residence and candidacy,, which i ~: ·· .. :~7'! on requ ircr.:ent; 

' that is to say, a r.lnn is ~levated to co.ndidaey &ftcr· i':-...ssin::; his qualify-

in~ exaninntion. The probler· or sntisfyinc the resic!once require:lle:it is 

not a. ver~· serious problen. If a man could cone her,e and do reseo.rch lend-

int: to his dissertation in tho period of o!le yefl.r,, he v;ould not he pen:;il-

ized at all by returninr, to his ~niversity for a year, durin~which _. time 

he Mi~ht bo analy%in~ the data he h~d collected here,, or doins othor 

"l'lorko 
\ . 

There !!lo.y be dlffict.llties, or course, with re8pect .to security 

in thut particular ma~ter, but I co feel that. ~.ti.th our students in physics 

und chemistry. at ,-leust to the University of Galif'ornia, · such students 

woul<l have to return to the university for one year. 
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~':e have hs d other rl!!quests from students who hav r~ i;t: en doin~ work 

reluctance, v,e have a ccepted, us thesis, classified ·;:,~.t"rial . Wow, . 

t here were particulfir cil·cumstanc~s acco:npanyin e; ~h!H ,, ,.:~:·""' •.s.1 :Usptm• 

sr.itlons" ' In eo..c~ inst1.1n ce there w1a. s a re r~ulu.r fa. c:, ... "·· . ~:: "T ! ~ the 

univer sity at . t he place where the wor k had boen c:P:,•'.: . ' ':· s ~~ fccul ty 

r.ie;;;ber wus close l y connected ¥rith, if not actuall y '~, '·'.·.: · .. • thc ' research 

in questi on o Buch of these ~tu'.dents proved to be ~~ · '•.,".:"""-i l y hoo d, and 

· furthermore we f elt rahlrer ~ympathetic to the?!l bee~!::·· !: ·:. r J>. t'ir contribu~ 

tions to the nation in time of war, and because t he·,; ·''t. ·:t.1. ti.!' pror;ram of 

e;raduet;e studies ha.d b<!!cn interrupted by the . war e::-•~" ~, .'.cr;!.'Y, I mont ion 
Q 

that beco.use possibly our council v.'!ls a little mo~ ~ ).~n. ... m~;:; t han i t will 

be in the future .. de had no di.fr"iculty with the co:•.r.Jt·~.e>::(; t o exw:nine the 

thesis because in each on(j of these instances · upon. wh :..t·. \;e acted favorably. 

we had an adequate number of faculty rr.cmber s who wen . ;::'.' ~" i. l e e;ed to examine 

' thesis material .. 

Of course vre did meet with some objections be co t, s ., v .. --e r ather sat"oti!'ied, 

possibly. our .regulation thut the two copies or th-e t }ws:i. ,s must 'bo duly 

filed in the library of the ' univ'-'rsity and thnt - there ;;;ust be.t!'le. usual 

mll!1ber cf e.bi::t~ucts~ which I •r.t sure no one retids but t:w ·studeut himself. ' · 

The matte~ of classification or material. it seetr- s to me. at lee.st · 30 far.·, 

t1s the University of · California is concerned. woul d prellerrt a s a special 

problem the matter of filinc the copi~s _or the thee h it'. t he library.. I 
, . . 

am q1rite convinced; however. that at lea.st for severe.l ¥~!:!?'$ . to come, 

shall huve member~ ·of our faculty who are per:r.i~ted to , enunin~ thesis 

mater,ial and to- e.xamine the students orally upon ·such m&tter1. 

" 



Now, I had several questions in mind to ask, after I knew of the 

conference. Some of these have been an81Vered already; however, one or 

the major questions in my mind is: whether the r,raduate student .would 

be a ~lorified diener, or whether he would be an investi~ator or the 

of the type we normally expect of students workin~ for a doctorate. I 

believe it has been stated twice that a graduate student here would be 

expooted to demonstrate the initiative, the iadependence or thou~ht, and 

the independent analysis with appropriate direction and criticitm that 

~ would expect if his work was done in a university. 

Another question is this: the cost consequent upon a. faculty member 

who had been appointed as consultant coming here at frequent intervals 

to . check up on his student? 

It was my understandine thare would be provisions.to take care of 

that faculty member's.travel costs. There is, of course, connected with 

1 t another problem that the professor himself might P"esent, namely' the 

amount of time required for the supervision of a sin~le student. He mir,ht 

feel that he did not have time to devote to tt-avel. 'Ihat would be up to 

the individual professor, in most instanoeso , I mir,ht aay, in connection 

with this, that the leaves or absence for faculty members to come here 

for a semester, or year, is, I believe, r,oinr. to be somewhat more difri

oult in the next few ye~s than it has been in the past. Administrative 

officers of the universities are a little bit tired of reoeivinc requests 

ror a J,eave of absence, e.nd they're showing e;rea.ter relucto.nce to meet 

those reqnest& . This reluctance is strenr,thened by the fact that the 

number of students iH inorcaeinr, alarminr,ly, and that is particularly true 

in departments or physios and ehemistryc As a graduate dean I'm almost 



convinced that everybody wants to do !';?'aduate work in chemistry and 

physics, and everybody \vants to come to th~ University of California. 

Now 1 have presented5 I believe, the major points I had in mind, 

looking at this through the eyes of a dean vmo is ultimately responsible 

for the administration, so far as the university is concerned. It has 

~eat merit .. . Somethin~ that ha.a not been mentioned today. but whioh is 

deservin~ of consideration by our administrative officers. und that is 

the need of prevention of a vacuum of youn~ men qualified to continue 
• 

the work of the l".hnhnttan Projecte I suspect, as an outsider, that you 

may be faced with a real problem there, and one which may b~, with a 

little prejudic~, presented to universities as a patriotic dutyo That 

nw.y be a shot i.n the locker. Dro Bradburyo I 0m trying not to sse this 

thing entirely as an administrator. 

I ~ould like to ask one more question. which is the matter or lib-

rary facilitiose Dr~ Bradbury mentioned a few moments ago, that many 

would want to read. I should be inclined to say all should be expected 

to do a great aeal of serious res.dingo May I ask about the library 

facilities ·? 

Dro Reines {Los Alamos): I spoke to the librarian because I rooog-

nized that this would be an important question, and the status of the 

' library i s this: the University of California had loaned many books to 

the library to be used durin~ the war and, at the same time, many books 

·were purchased for the use of' the libraryo Now that tho Yitar is over, 

many have been recalled but ·t:hoy a.re, at pre.sC'lnt, beinE; replaced., and 

there is a buyini:; spree on with r espoct to necessary books 'Which would 

astonish a librarian if he weren't at Los Alamos. Th~re is a very serious 



' 

prof',1"6lm now of building up the library so that 1t v.r1ll be adequate for 

our research here, as well as for any students th.at com~. At the moment 

many of th~ shelves are empty because the books and journals are at the 

bindero ', but within two months we expoot we will hQve an adequate lib

rary. 

Dr. Bradblu-l; T'ne library has been, and will be, maintQined at a 

level which is comparable, technically, with the rest of the laboratory. 

It had to be set up in the bor,inning as such, as was early reeor,ni~ed. 

It is purely technical; that is, we have nothin~ besides chemistry, 

mathematics and physics books, vvi.th a t'ev1 closely related sciences, some 

medicine, and things of this sort, primarily relatiag to these fields. 

This is a highly technical libraryo 

In connection with the matter of oithe,r periodic consultant visits 

between actual members or your staff, you pointed out, Dr. Stewart. that 

it is questionable whether a man would want to spend his time entirely 

with a student. ~is I quite agree with; however. I think a man or such 

oaliber to whom you would wish to give a task or this sort, ~ould be a 

man whom we would like to have aa consultant to us. Re would come hGre 

as . p~rt of the laboratory -Q a consultant to other members of the labora

tory staff on other problems. 

Dr. -stewart , {U o of' Ce.l. ) : ":'•hi oh in turn would make it mor¢ profit

able £or the individual professor, in view of the £aot he would oome here 

as consultant .. 

Dr. Bru.dbury i Quite so, the man would be appointed to do n consul• 

tant job, not to do a spaoific job, but as consultant to the project. He 

may do, and Y1ill do. many other thinr;a. The question of expenses oan bfJ 

/ 

, 



handled on a consultant basis ,.,_ this is a pa.YJ!le rJt 0i' -t.r~v<!!>l, plus so 

much per rlay. 

f;r. ~tewart (U. of Cal o): 

tak en off:l. cinl act.ion t>.t the univerzit:,' wi th !"f!l !. ;J~.· 0: ~.:.' ~···<" considerat ion 

of' requosts fro::i Los Alm~s us well as frcr.-1 lfo.vo 1 •• r."t,c.r.~. This is s 

definite r;ioli cy, for it i.s t~e thine; that has be-:•, -'._·; ':· :·~ct; and will 

continue in ef'I'ecto •:·e feel that; in su<h an arr •- . "",: cf·: ... ~~ ~1ou propose 

we must avoid a brncket r;roup -~ thut ea ch stud"',". ~ 1:.:: l: ·~"-' .. on:>lder~d in

dividually by us. as well us hy ycu -- That is .. we'. :.;i ;.u.d i~n- be willinp; to 

-
ss.y thu.t auy student recollllllende-d by our deparcm~'.:! ~;, '" 1.' :,, .: ~ pt~d hy the 

project, would automatically, upon a f'ulfillment o'.' ri' ~· \ ;,z-·ieuts, be ac .. 
,/ 

corded 9. special dispen.sa.tlonQ !Jct in tho le.ast ~ ,... , .. ii 1~ have to con-

sider every case sepa.rateiy and ns an in di vi dual t".; - .. •.r11civ~r, I suspect 

that does not present 0. problem be cause we would t~· .it·!~" ltl:'; w~th e. restric-

ted number of studonts, say~ t.1 top of twenty-fi't.'1: ,, 0;.'< ous ly, there woul~ 

be probably, not more than tv~o students· e.t any one: 1~.fary,~ from any , sinr;le . 

university .. i think suoh a diversity or oources wm~ld be an advantllge 

to the !.'!llnha.ttan District. 

. Dr. Bradbury_: or course, the particular fac i.l:ities oi' tp'e Unh-ersity 

of California~ alone these lines. meo.ns that you wi.11 Ht. ve f'11oilitics on 

' ' 
your can:ipua, o.nd facilities equally ext.ensive to our own in many fields. 

' 
' · "' I _ see no reason why your tr.en should come here 'I/hen the job 09.n .ba done 

. ' 
there. '9ut t~ere may occur oceasioll.s where we h&ve fa.oili tie a which' ..,~uld 

not be duplicated in the l«ldiation La.borat?ry .of the University cf Cali-
' Dornia and ror which . there exists a · desired use. 

/ 
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' ' 

:: '..vers:i. ty 

cM he.vo v:i th t his pr· ,iect., 'in {be direction and ,, \ .. 

' 
suer, dif'ficulttes" .:1f1 u :~e::ml t ~ we f~e-l v'::J:~' s t,..~· • . a";; the m.Ol'O o ~ 

• · '... :ts one of tho 

quosti ens have be~m r.nswer(~ d. 1;u t ! would like t~ 

thnt ". ~,,,,,. ,. - foe 1 ther~~ !U"e di f f'j < • .• ~ : ; <• 

Arc tliJ'f'iculti es which mir;ht 1>t:l cf).ll~ci red tape .. . ,. ,. 

should be the pur 13 ui.t: c :r wuys · of a.dvunci11.n; acie ;·,-~ • . ,; ·. :.rune: students.., 

ha,ve re [~U la ti cns c.on.cl'.lrnin"'. · c1:n1<lidntes mr...ny .... , !..'- •• ,, ·1 r. at once i f 

&.\ larr.:o runount of wor;c wer~ declas:sifiedo This \i(• ; .' ;n;!~ .. ::a t e "fie had 

· 1 havo U. number of' ques tiOUfJ 9 one c:!' 'f<hich :i1 ;:,;_::.,., · tte:ve you found 

& possibility l'Jhel"eby a f.lU O t'lay '\Je lJere less thEi:'i t:. .}'tot-\J•? 

' 
th.ink there is o. possi bilit~ alone: those lines, thoud1 I should be in ... 

d:i.ncd to believe the initial time would be not less than si.:x months.. ! 
' 

have .t he feeling it vlill tuke t1ore the.n a month for the , mtoUl , wh!!n he first 

comes here, to learn his .way around. and in addition I _,culd like to 

handle this problem in as nominal a way as possible" 11orl'!'lal er:iplo,ym.ent 

policies are such that ;~e would not like to employ a ·tnan for less than · 

'. 



six months. There would be exceptions, and individual oases will have to 

be handled on an individual basis. If we had to briug him here, send 

him back, eto~, it would be difficult to explain to the general aoeounting 

office if he stayed less than six months; therefore w~ set up this period 

of time as expectation of' emplo~ent. It mir,ht be feasible to arrange a 

six months' employment ~riod vn.th possibly subsequent and shorter periodso 

VIe would do it on leave of absence basis. 

Dr. Buohta (Minnesota): I presume it will be a shorter period for 

starr membors. 

Have you any idea what proportion work done by students would be de

claas:i.fied? 

Dr. Bradbury: There will be a tendenoy to find problems which oan 

be declassified. It simplifies the problem in many v1S.ys, and I expect 

that ti~ty to seventy-five percent of the work will be deolassif'ied. This 

is not neoessarily so, but I would gather, from the tenor of this meeting, 

that there should be a do.f'ini te ei'f'ort ma.de to find decle.ssifiable prob

lems & ~e are interested in the progress of science, and this means get

ting as much material declassified as possible, and we expoot there will 

be a large amount of work declassifia~leo Hov1ever1 we hope to find many 

peoplo \WlO are willin~ to undereo temporary difficulties of classified 

research in view of the physical interest whioh the problem on \"Jhiah they 

are working presents . 

Dr . Glookler (U~ of Iow~)• I have been thinkin~ about the possibility 

of picking these graduate etudents, and it occurs to me there are two ways ·

to let him take his oour1»e work, then his languages, que.lifl.rinr, examinations# 

and then research work . There are Q.lso quite a number of c;radue.te students 

intere.sted in chemistry who don't follow the plan. They will start out 



with research, latJ."'.Uar,es 1 follow with course work. and then the thcsisa 

In that case, of course, it is quite evident vro could not enter any 

arran~ment with youo i·;e leave more or less up to the student which 

arrangement he l"Tishes to followo Personally, I must say, I ur~e him to 

get throuch ~~th the course hurdles . his languar,es, and other qualifying 

examinations. 

:rvhen will you pick the research problem? Just when will I find tha~ 

this man wants to work on a oertain· problem I hope could be worked on in 

cooperation v.ri th this laboratory? It isn •t so simple to know how and at 

v1he.t sta~ to pick the man. Here is an example of our procedure at Iowa: 

I will describe re5earch topics to the studento Some of them state rirpt 

aV1ay they want to work in physical chemistry. and quastions are disoussedo 

ThC!ly wi 11 . then do nothing but readings . It is quite uuual that the the sis 

is published with the major advice of the senior professor, and the thesis 

will usuQlly be published under these two names o If you must have another 

advisor here. it will be three names on the paper . That is a question 

that occurs to ~e. Dr. Bradbury, and · I would like to have your thour)'lts 

on these matters. 

Another question: the student here mi~ht work on several maohineso 

We have hardly enough time to ~et the stud.ants to work on their theses, 

and if you in addition send them all over the place I don •t believe they'd 

ever ~et to their theses. 

Here at Iowa the student must take his final examination on the campus 

and it sometimes even happens that students leave for a job and have to 

come back to Iowa and take their final exnmination before reoeivinc; their 

de~ees. In case of a doctor's der,ree. Qnythin~ short of sickness or 



death oannot keep them from taking the test. 

Dr. Bradbury: I quite agree, and we have discussed the problem here. 

'rhere are two ways of proceeding. One is ~tting _a large part of' this 

course work done and then concentrating on the thesis work. In research 

this has advantar,es and dise.dvantar;es. 1•.re would have to deal largely in 

this way because, as you pointed out, jumping back and forth is not aatis·· 

factoryo We would hope by choosing men with some graduate training that 

a man would not find himself without a moderate amount of formal instruc

tion. We would not let him \vrite his thesis without the necessary prior 

academic fonnalities of the classroom. I think we could probably work 

this out with your departmental start. 

Dr. Glockler (U .. of Iowa) i Do you have any problems as far as publi

cation is concernedf 

Dr. Bradbury: We have taken the definite point of view on several 

theses done here the. t the man publish his own paper J however. I think this 

should be arrangctd by the man and his ~uidin~ professor, and whatever 

policies which were adopted in that case would depend on relative guide.nee 

of your starf. 7/e do feel that the man should hava the majority of Qredit 

for his job .. 

As far as the use of different machines is concerned, this a~in . would 

be a problem in which it would be arranged so that the university would be 

sati5£iedo Generally speaking, the man's activities would confine him to 

one special problem, or particular equipment .. 

'!he problem of final examination, I an sure, oan be worked out, and 

trc:rn our point of view, leaves of absenoe, periodic or at the end, or 

\matever was required, oould be worked outo 



Dr. Kirkpe.triok (stanf'ord)s From what hae been said, it would in

dicate thie plan, as proposed, ia already goine on to some extent -- is 

that true? 

Dr. Bradbury: We have had quite a tewJ I can•t gin you the exact 

number kt present, perhaps five or ten theses 'Which haTe already been 

presented and accepted at some universities. I h&Te appointed a com-

mittee1 this committee reports to me and I report 11hat the committee 

concludes. In enry oa.ae I have tried to 1nolude 1191bers on the atatr 

ot the particular university if po1aible. 

Dr. Kirkpatrick (stant'ord) i The detaile ot the plan. as you preeented 

them. haTe been lenient, and from the expe rienoe to date 1 t has been round 

they ha.ft worked? 

Dr. Bradbury: We find thore ii oon•iderable difference in philosophy 

between different universities, as might be expected, but in general, we 

'beli•v• these thing• oan be worked out. 

Dr. Kirkpatrick (Stanford) r The laboratory baa been carrying on work 

in nuclear physics, etc. One might think that they ou~ht to be interested 

in metallurgy, and perhaps in electronics. Do you anticipate any other 

branches or engineering? 

Dr. Bradbury: Yes, to •e>me extent I do. although it 11 not felt to 

be teaaible to go into details here because moat of our eleotrical engin-

••ring problem.a and chemical engineering problems do not lend themselves 

very well to theeea. However, there are special oases, and we would be 

Tery tlad to dieou11 them. In particular, we have problems along electronic 

linea which may be of the stature that oould be developed by one man in a 

reaaonabl len~th or time o 

Thero are also sane other problems or great interest such as tho·so 



ooncern d w1 th que.tione of state a hydrodynam.101. ahock n: as o These ar 

not problems that would ardinarily oocur to the &Y•r•g 1swt1tutiono We 

experi~noe difficulty ln getting these proble-.. out to the li&ht ot day~ 

and tc the etudentp frequently because of olas•it1oat1on. Dut problem• 

of that natur fl s i ndicated this morninr; . are probl9'U in whioh Wfl have 

~r .at interest ~nd which would set up a -very ~od thee1s n 

Dr o Gustavson (Uo of Nebraaka): Wo1lld the ti•l« abo go into bio

logioal work~ or ia it restriot d mostly to physioal ao ieuc . ? 

Dr o Bradbury: We are undertakine;. with the aoti ve ooopernt1on of 

Wa•hington Univsrs i t yj) a very utonsive program in bio-physioal rti•earchp 

aHo<'itte d 'fri th pert1oulu• problems whioh the material of thi projeiot 

brinr,• t" us " Aotua.llyp ~Va•hington 'lhiversity ii takint, i.;r. ? responsibility 

of' earrying out that work and Professor Hughes might w .nt to comment mor., 

on thie arranrement 

.P!:.:._Hu~es_ c·:e. ishin~ton trniversity): So tar as the m~dieal work and 

a•aootated biolor;ioe.1 research conversations have been oonduoted by r e- · 

presentativ&e of Loa Alat1toa and Waehington UniTerei ty -·~ plane whereby 

the universit~' will te.k the responsibility for • upplying mer1 or th 

ri~ht oaliberi) 11ubjeot to a.oceptance by Los AlamOlg the dvanta;o: a m 

to b mutual As far ae I kno ~ the actual prelimina.rieR a m to b6 

u .thfaotory to both dde " 

Dro Jacob (UQ of lOWtl.)t Doe~ that mean 'that any medieal "Ork. bio

chemie l and M o~phydo l work will be conducted by the 'lJntvf:rsity of 

1Vaeh nr.toI! 1 

general wayp a.lthoucyi the responsiM.lity of 

the project will~ of eotu-Sep remaino 

/'*'> 



Dr. Worcester (U. ot Colorado) s Oonoern1ng theoretica.1 phyaio1, it 

ha• bee?l mentioned .that a year•e time might be required tor a. PbD the111 

and pert or that time to learn the laboratory procedure, etc. Could 

that be done, perha.pe, largely at our own un1Ters1ty.- perhaps with oon

•ultant work here, making uee of exper1Jllental da.ta.? Would that b9 anil

able in oaae of theoretical problems t 

Dr. Bradburys llhen we •poke ot o. year, we were thinlcin~ of ,experi

mental p!'oblems. I think this could be worlced out, depending upon the 

nature ot the probleDl and extent to whiob the problem oould be •et up, 

but thi• involves oonsiderabl:y Dtore diaoretion. A1:1 outliu would probably 

haTe to be set up and I 'm atraid trequent ri•i ta would be required of the 

man. 

t>r. 'lforoeeter (U. of Colorado) a I have a man working on a theoretical 

problem that might involve use of maohinea, that•• ~ I ul:. 

Dr. Bradburl: that could be worked out. 

J)r. ~etaveon (U. of Bobraeka) a I think we institutions of higher 

learning have a tremendous reaponsib1lity to keep America 1trong in the 

fields we have been diaouaaing today, and we have a ma.J"Yelous opportun1t7 

in this. The project has taught a great leeeon of cooperation. and in

stitutions through the country are recognising it. In oonneotion with the 

Argo.nne .Laboratory, there is a very def'i.r:i.ite plan of aooperation in re• 

eeu-ch. 111 connection with university raoilitiea. There ie a very detinite 

prouam being considered or aooept1ng work carried on at other un1Yera1ties 

11b.ich. it aemns to me. is a very tine thing. and would indicate Amerioan 

growing up, a.ea.dem.ioally. We do have aome preoedent tor that eort or thine; 

where, e.~., Woods Hole work has been carried out in a fashion -- outside 



ot the taot that no problem or aeourity is involved in that research. I 

n.1 wry glad to got the repor-t on biological research and I have a few 

questions I would like to aak. UndoubtGdly, as men oome to work at Loe 

Alamos they will be covered by inatirance, I pre8UJlle. against acoic:Wnta 

and health haaards. What is the legal responaibility ot Loa Alamoe to 

the university relative to injuries on the projeot? 

Question: In oonn$otion with olassitied roaearah, or pe.rti~lly olae

aitied research, how are we going to aToid problems ot duplioa.tion it 

there is eatabliahed 1n the northeast a regional laboratory, one at the 

Argonne, one here at Los Alamo a, and in calitornia f Wouldn •t 1 t be wise 

to ha.Te aame aort ot a clearing houee on probleme to assure ua aeoreoy i• 

not leading us into duplioatim? 

Queationi With reapect to the •ise ot the stipend -- aoems the logical 

thing would be to have a aalary range of $2400 to perhape t3500· In that 

caae, what about the ll ving coets at Los Alamos ? 

Questions Couldn't we meet ae>JIW of the problems of interohange betwee~ 

universities? Atter all, we are getting e. tremendous gift from Loo Alamos 

in he.ring the opportunity to uee the raoilities or this laboratory • . 

Dr. Br-adbury: An employee or th1a project may be oovered by eevera.l 
I 

types ot inaurance. Workmen •s Compensation under the laws ot the State of 

How Mex1oo 11 applicable. Conventional group accident and health inauranoe 

:la available to the employee at h1e own expense on very reuonable term•· 

ln ad.di tion there exists a .f'u.nd. whioh may be available a~ oanpenaation in 

the event of aooidente arieing out or aanG of. the apea1al huarcls of the 

projsot. I do not believe that a University would have any J.rte.bility. but 

I would have to ha.ve lego.1 advioe on that point. 
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Th pr oblem of olaH1tied ao1enoe is not t ''n" •.::-.n. Since the olote 

of th• war 1 think the a1w1~~ion in the Northe6'.st, i :l"'{Oo.n• . and Clinton 

has been quite similar· to that hereo We in tb Aw.nha t~ Diatr1ot h&v• 

1net1 tuted a ayst ot intormation lnterohange tltl 'l. oh at present oonoiete 

i n J>9r1od1ca.lly U•ting dooument title• pertaining: t o all fields or re· 

aear ch in chchtry and phycios. except tho•e .fieldtr whic:h aotua.lly per

t'°in to the oonatructiou ot the weapon.. In the ltt tter ~"" no one ia 

particularly interested. exoept our1elveao Theee titl~ li•ts are &vail

able within the oonfine1 ot the Manhattan Diatriot . The probl• ot th 

di•••m:l.nation ot intorni.t.t1on 1• handled partly by that method and partly 

by reoently ill8tituted periodio r•aearoh .. •tingae The Manhattan Die• 

tr1ct laboratory ia iiet up •o •• ean know what i• going on within the 

Diatriot e.,.n though it can't all be publi•hed now. I think that we oan 

•ay that the neoe••ity tor aooea• to the work that 1• being don• in other 

.part• ot the Manhattan Dhtrict has been reoogni1ed and ha1 rel!lul ted in 

1uoh a meohanimn tor the internal publication or doCN11enta. 

L1Ting ooeta a.re extremely mdesto The houaing b&aie we use 1• th&t 

aet up r~r gOTernaent houaing by the . FHA or Civil SerT1oe o Apartment• 

will run from t~' to t67 a JnOnth. Dorlflitory rooms will run from tl5 a 

month up.. At the present time, we hav a cmmi••ary at which all em• 

ployeee are entitled to purchaae 1Uppliee. One can get 111.•t, butter, 

etoo, and I think livinr, ooeta, in general, a.re less. Thero will cer•. 

tainly be no objection to universities bearing part or ooata or tra._l 

it it turns out that 1tudenta will ha•e to ma.ke more tripa than one. We 

would haTe to go•ern our int•rpretation o~ whether we could allow oonw 

1ultation traTol expense. It' you arc going be.ck to consult with a man 

who i1 working on a pr oblem0 would be able to support trorn thie end ; 

if taking an examinat i on, t hie could not be donco 



Dr. Nielsena{Uninraity or Oklahoma) I would liko to Mlce a couple 

ot remarks from a point or view ditferent from that or Dean stewarto I •m 

not a dean, although I happen to be on a committee suoh ae mentioud by 

Dro Buchta. I'm from t.he University of Oklahoma 1'here, up until now no 

work haa be•n done in nuolea.r phyaioa. We're going to have two faculty 

member• who haw done work in nuclear phyaio• trained at the Uni Yerai ty 

of callfornia, and I think I'm right when I eay that we, at the Univer11ty 

of Oklahoma, whioh 11 a rather young univer1ity, look upon thi• po•aibility 

ot cooperation •• an opportunity. We hope that through thil oooperation 

it will be poadble tor youag men from Olclahau. to get a better ohauoe 1D 
~ 

thia tielcl than we oan g1Ye the. We also hope that thia projeot will 

help u1 to develop nuclear phye101 and cbemietry taster than we could do 

without thia oooperation. 

Dean stnart emphaai&ed the point or differentiation between degrees . 

done ander taoulty auperviaion trom honorary degeea. Frankly, I think 

that these tears are more or le•• imaginary. I think the only thing we 

need to consider 11 whether or not the job that the •tudent has done, the 

oouree work. and resea.roh is worthy or a doctor'• degreeJ whether 1t is 

done under supervision h~re or in our own university. We have, ae all 

tmiTersiti•• haYe, a largo amount or red tape, more than I think w ought 

to haw, or need to have. But moat raoulti•• are perfectly ret.dy, whenever 

the occasion ariMa. to cut through the red tape. I don't think the•e 

tormal dittioulties will be aerioua. I think the realities will guide ua 

rather than the formalities. 

I'd lib to point out what eeems to me to be the grea.teat dittioulty 

i n such a program. Thi quest i on was touched upon by Professor Glockler o 



!hie •oheme of the •tudent•1 first doing all course work and general ex-

amination, and then spendinr, & year on re1earoh here, ie somewhat ditti-

cult. It ia customary, aa you know, for the student to do reaoarch and 

the ·oourae work more or leas at the •ame time, and work for the1e two 

year• on research, and it he holds an appointment &e graduate aaeiataut, 

aomtimes work three year110 I •m wondering it 1 t would b$ possible to make 

•ome euoh arrangement &a this ·1 It a univerei ty has e. student who ia 

capable, and has an interest in tho type or 1'0rk being done here, to 

approach this laboratory and go through eome of the first prooedur•• of 

clearance .and plan the work eeTeral months or a y.ar before the etudent 

actually oanes here. In that W&f it would bo possible tor th• student 

to plan hie work in auch a way that ho will be bettor prepared for hi• 

work hero and the c6ncentrat1on of reaearoh here in one year would not 

be quite as difticult under other oirol.118tanoeso 

Dr. sten.rt (Uo ot C&lo)• Ma7be I didn't express myoelt clearly 

about this matter of degrees, earned and uuoarned, correapondence and 

hozao'rary, and regularl7 earned degreea. I think I am speaking tor mo•t 
'' 

ot the 'graduate deans in the country. We have dieouaaed comparable thing& 

at the Aaaooiation or American Univer1itie1 at dean's meetings. I agree 

there is a lot ot red tape and I a.sure you I believe in cutting it, but 

there are 90111.e problems that do count up. The point I had in mind ia 

this a a matter or preoe4encea the larger the uniTeraity the l!lOre you 

h&ve to guard against establishing undeairable precedence. It we eet up 

a. cooperative projoot, 1uoh ae that unde,r discusaion, we must recognise 

the probability tbat there will be comparable auggeetions presented to 

our various universities. So tar ae this matter of doing work, good work 



that ,is deeerving ot a degree. ia concerned. t here i no a.rgwnent ar,ain~t 

it and yet. considered above, it is full of danger.. I don't want to ~ueaa 

the number or reque•t• I get from student• who h-ve beeu at the University 

ot California doing: ao1'1\e r,raduate work. possibl;1 a ~;oocl many yeare ate, 

and 1inoe that time have been working for an oil o.ompany, or •ome othor 

organi&&tion, where there has been enough to do in r~ao~rch. These people 

,,·1te in regularly asking to eubmit that work ... pertio.l rultillment, the 

remaining fulfillment, for the degree. We oone11tently and regularly re

ruse auoh a IU.ll• A man ounot go more than four or fi-ve 79ar•, after tak

ing qualitying examinations, and continue towards his degree. In. nine out 

ot ten ca .. • he haa f'orgottell a number ot thing• he ahould know4 I prob

ably did not make ay point c1ear. I think it i• a real issue. administra

tively. and in drawing up any plane here I think it i• ab1olutel1 ne•essary 

to take into consideration this clanger and protect our1elve1 against it . 

There 11 a d11tinot difference botlleen an honorary degree and an eanwd 

degi-•e, and certainly your uuiversities are ~oing to in1i1t upon keeping 

the1e dietinctionso I know the University of C&liforn1a is. 

Dre Bradburys The remarks of Dean Stewart a.re pertinent. We, of 

cour1e . are interested in maintaining the standards ot the lbD degi-ee. 

We aleo teel that the uniYereity muat maintain the academic control or the 

1tudent; that, I think,, is the point you mad • We have been Yery oaretul 

to in1i1t that this is a relation between the university aod student that 

iB 1atilfaotory to eaoh. Locally. I think bOth your point of T1e'W and that 

of lk'· Nielsen are oompletely reconcilable . Urdverdtie1 may di.t'ter in 

the extent in which they may have hand in the direction ot the student. 

This may depend on the start. but I think there is no art;ament that th 
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uuivereity muat be eatisfied that it ie their student doin~ the work . 

Thie 11 what we ineiat uponc If thia cannot be done,, we have no interest 

in ito 

With regard to the second question, and thAt ie the procedure whereby 
. 

the student may consider a problem in advance: to tie down a apeoiflc 

problem six months in adTanoe would be ill-~dTiaedo The man could work 

in a general field in preparation for his Teaear.oh. but to • ttlo oa a 

given problem would mean to tie it up tor six month.a and so d•lay ite, 

solution and run the risk that it will be done elsewhere by someone els~. 

In addition, ir it's a good problem it'o hot, and we would like to see it 

done with d11pa.tch. 

Dro Weniger (Oregon state)1 I am an administrator of graduate work 

and wuuld like to euggeat that when the graduate write• in to preaent a 

theais from an oil company, eto., that it ho oonddered as work toward an 

engineering degree. Vie just ma.de an engineering degree and got rid of • 

all tbe people very nioelye Now, of the things that have been mentioned 

here, and the Y&riou• rul••• I haven't notioed any that oouldnvt be 1atie-

fiedo If thera i• no objection. we could have an e.rrangement With th& 

student to oome baok to the original oampus for one yosrg or the neoeeaa.ry 

time &tte.1· he oompletes work bore at Los Ala.mos o 

. ~o Bradburz: We would have no concern aa to when or where he se.tis""' 

tied hie aoadeiaic requirementao It 1nay even be po1sible for the actual 

writing of theaee to be done &Wl\y from Los Alamoao It may be netoeuary to 

make return trips here periodically; that# a~ain. could be handled in. one 

way or anothero The man himself would probably hav to handle ito 

Question: Is it necessary th~t tho appointir.ent go up to then end of 
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& eertAin fiaoal year? 

Dr o Bradburz 1 No o we have no tie-in with tht1 t'i a cal year .. 

Dr~ Van Atta (Uo of Southern C&lo)i This briQg out the question o~ 

the permanency of the proposition~ 

Dr o Bradburyz l'Jo felt would not begin to t t"lt; any results before 

the beginnine of the e.oademic year in the fall o Th project is permanent, 

at least until June 19470 ruude already exist , so J •• the propo81tion 

at least as far as thato fhia will moan. I th~n.k 9 that since studenta will 

show up t the universities first. we will 1ee student comine here in 

October• November or December; otheMrl.se there is no pa.rtioular time o 

Que tion: Will you be able to make any estimate of this~ suppose a 

student suddenly decide$ he would like to do that at a particular time~ 

\':hat would be the time in which he could be cleared before he would start 

here1 

Dr. Br dburl' Security cle&ranoe with th6 gO'f'ernmenta.l agencies 

takes four to six weeks; aometimee it is ohortor, and sometime• longer. -

it depends entirely on the individunl, where ho has li"fed, etoo I would 

say eomething like tour weeks would elaps from our acoeptance and the 

beginning of the invoetigation before he would go on the payroll o 

Questioll<a ;·iould a man e.dvilling student · have a choics in problem 1 . 

\lould he be able to choose frCllJl & lht 1 

Dr .. Bradbury1 We would feel it our responsibility to auggeat prob

letllfl which had occurred to u• au job• falling very clo1ely in connection 

w1. th our work o We would,, of' course, first diacuas w1 th the student the 

merits of doing this job as opposed to soml9 other job o 

Dre Jaoobe (U o .of Iowa) a I'm particularly interested io thia question 

of ola~~if'i d informat.ion c I don't k:no what the gon ral opinion here i 

but quitv fe or use feel that nou that tho wa is over ould be T ry 



reluctant to engage in work that must be olauitied o I think we would 

have A great deal ot difficulty it a thesis could not be written and 

then subnitted to the university. 

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

I o~ only aay this is a oircumetanoe which 1 oompletely out of control 

of the Manhattan District. Porm1ssion to declassify material has to be 

obtained trom the President. We feel that these things al"e the general 

background of physics and chemistry and should be public knowledge, but 

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

thi1. 

Dr. Jacobs (U. of Iowa.)a If general opinion feels that this is de

sirable# there might be pressure placed on governmental authorities. \'chat 

is the area in w.hioh the work could be unclaas1f'ied? 

Dr o Bradburys The character of the logislation 1Vh1oh is now pending 

before the Houae implios there will be a greater release ot this informa

tion than has heretofore occurred. There is declassification of a great 

deal of' basic work, and I am inclined to think that the whole feelinc or 
the scientists in this country ia along the ea11119 line. There is a real 

poasibility that by th time the whole program is in et'f'eot this will be 

a solved problem; therefore by considering only decla1sifiable material 

as of July, 1946t wo mny fail to oon1ider maoy problems which will be do

olassitied later. 

Dr. GustaYson{U. of' 'Nebraska.): I think that the history of the feel

ing or the group in Chicago will be or intorest here. Arter the cessation 

ot homtilities they 'Wl!ilre not willing to engage in any work of a olaeaif'ied 

nature. Yet th.is has changed, and the i'e•ling ot the Chi oago group 1e ~°" 
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much the same as you have expressed. They feel that thie is a transition, 

and that a oertain amount of playing along ~~th this haa to be 'engaged 

in. You also have to remember that. to start out with, although the aub-

jeot seems to bfl clearly of a declassified nature it may develop into 

something which is highly classifiedo Another question - - can. this lab-

oratory be interested in offerin~ training apprent1coah1p in certain 

areas, eag., .uppo•e someone wants to learn the techniques of makinr, 

measurements on carbon, ie there any plan on which he might come here and 

learn the techniques, and r,o back to his mm. laboratory? 

Dr. Bradbur11 There is no plan of that nature. !here will be no 

objection in principle to that arrangement, but he Wl)Uld ha~ to accept 

the r ct that we would expect in advance a oertain duration ot 9nployment 

six monthu to ono year so that our normal personnel polioies would apply. 

We have not gone into the.t partioular phase or things. It we did, he 

would be on the regular employee ba•h.. Here is · man who wants to come 

to ue -- we tind he oan do a certain job; we would expeot, before we put 

• 
him on the pa..yroll, that he v:ould stay a certain length of tim .. 

Dr. Jette (Los Alamos): I vould like to make A remark on the olasei• 

fied subject matter. OUr main objective here ia to protect the atudent 

against having the direction or a the•is change from something that wae 

appe.rently unclassified to one that might be cl~asitied. We would not 

like to see ~ student start in on a job in good faith and have it turn 

out at the end of his job that he can't !';et it published. We believe i.t' 

anyon takes a beating on this it ie the university whioh should. by 

111a.king arrangements to aooept olaaaified material and thea11 before it. 

I am going to suggest one way of eati tying the library req~irements. 



wher by a certain numbor of copie s of th see muet l?e deposited in the 

university library. Namely~ you have a file~ & looked file in th6 uni-

voraity$ t~e ~omb1nation or which is known only to the local army acourity 

off'icero o 

Dro Jaoob~ (U~ or. Iowa); I am not sure that I approve ot th& pirlt 

behind thisu The rule should not be broken -- the act of plaoin~ a thesia 

in tho library to oee that aoI11e of this information that has been aeouar1A-

lated is Jl-va.il&ble to the res~·or the world is in the true apirit of a 

· freo science o If 1 t is a patriotic duty to work on secret gadgets 1.n tii.e 

of peace~ it aeems to me fundam6ntal that the progreas of ecienoe and ae~ 

crecy aren't compatibleo 

I believe that in peaco time most univoraitiea will not be able to 

eay that they will be able to eive blanket agreement accepting the work 

regardlees of whether it turns out to be claa1ified or noto It seems 

your responsibility should bo that when a man start• on a document in good 

raith» aaneon &t Los Alamos should see that it ie not cla1sifiedo 

Dro Bradburys If we knew the answero in advance we oould do this . 

You will not find aoinething clasaified oc~urring in moat of the problems 

It it do•• ooour, I am sure that the etudent who hatJ done it would bt- de·· 

lirµted to have accomplished this particular worko 

Dr. Smythe (Co Io To): Ar you r,oin5 to claaa1£y thing• that were 
\ 

not classified bef'ore the war? A good many things would be dieoovered here .. 

F.ven in the field of resear~h of nuclear physioe you llA.Y easily discover 

thinge that should be olaasified ~ 

E!:,o Bradbury: That is true o These are problems which exist and which 

ars beinr, worked on o These are the difficulties characteristic of security 



in peace time. These things ooour now, but I think next ·year will see 

great many diffioulties aolvedo 

Question• Don't you think it is likely that t.he university which 

hadn't considered this point could find a way out when the time e.r·rived·? 

Dro Br dburys I am sure wo couldo 

Dr. Stewart · (Uo of Calo) I think -vre are making more serious prob

lem than actually exietmo Someone stated th&t it would be th6 duty of 

the laboratory and university not to penali~e the student, e.nd I believe 

that if ~ university is willing to cooperate and recognize as, I thinkp 

each university must rocogniie, that each caue b~ . an individu l case, that 

it would be a very ~1mple matter. I oan aee no objection why you would 

not easily agree in ad...-.nce that it might be olaasified work and make ar

rangemonts in adTanoe. If -. do that, we .u-e not r,oing to penalize studentso 

In respect to the library -- there is a responsibilit~ in the matter 

of filing doctors' theses, $omething that is sometimes rather difficult, 

and with oonsidera.ble frequency people wri ta into the library to borrow 

a thesis e Students can't be reaohod and ve feel we cannot release that 

thesis because it is always dangeroue that it will be published as original 

work. without giving orodit to the student~ The idea of locking it up 

isn't such a bad idea. 

Dr., Worcester (U. of Colorado) a It does seem to tne we are making a 

mountain of a molehill as far ns · claseit'i.ed and unclassif'i.ed thesi 

material is concerned . If we are willin~ to go into this project at all 

we are going into it with our eyea open., You aa.id you might take trom. 

15 to 25 graduate students a yoar. There a.re fifte6n uni~rsities repre

sented here nowc Thia T.iould make an average of one student in difficulties 

with respect to publication .f.'rom each university -- one in rour or fiv 

y ar ~ ~ rhap an inetitution might bo confronted with suppre~sinr, the 



publ1cation of' a tho1>iso I \on 8 t think it serious o If we believe in 

taking advant ge of the opportunities we h~ve, we would belioTe it worth-

lllhilo not to publish a thesis o"n1ry four or five yeara o 

1. mi.ntecl to &bk a quo tiouo I ·ree l tha t many un1-.ersity adminhtra-

tor• are not going to eneonre.ge leaves of absencG for members of ita etaff a 

W• have all been through a long period of war -- many have been teaohinr; 

long hours, and w need to get a.wayo It Heme to me rather than carrying 

th idea to thia meeting that leave of absenoe will be ha.rd to get that 

w believe that they should be easy to geto W~ ought to do everything to 

enoouraee ito It may bev however, that a year's leave of absence is im-

possible . What about three to six months for the mem~rs of' the faculty? 

Coul dn •t they do something worthwhile in this len&th of time? 

.Q!: .. o Bradbury' W ho.Ye diecuaHd thio problem and have agreed thfll.t -

this i posaibleG Three month8 represent a lower limit, but it would be 

worthwhile for a. w.an to oome f'or that length of time .. Thr e months is a 

short time to eet remvlts unless the. man ie interested in a going concern~ 

a problem in process; but between three to six inontha is a fea6ible arrange~ 

ment and man might mak~ a d~finite contribution in that timeo 

Question a Vihat about tho posdbility ot exohe.rige 1 Do you reel that 

you have men here at the labora:tory that would be int&rested in goin~ to 

a unj.versity for a year in exo~";f/ 6 or ould it be . a one..,side d :. hange 1 

tlr'o Bradbur y : Thh would be a pr opoait.ion tho..t ould interest some 

of our peopl6o I men tioned th t the ba.ok p.;round of the project ia hi(",hly 

s.ca demic - many people hav e besu miuiue; El eademi c agaooi&.tion o To be ablo 

to return to the cb.ssroom means a great dea l t o people g a11d while I or,n 't 

110.y for oor.t e.in, I h.a:t>'e the f'o"'lin~ t hat this 11ould be e.n. e.ttra.ot i w oppor~ 

tuni ty fo so1ne of our peop th f'n~t is y e mentio!led oours ~. People 

ll't& 



like to instruct~ if th re iau ~t too much of it,, 

Q.u0stion: lt aoem to me that is i.t VG>ry ix.ipo>·tant· matter" It ia 

xtremely difficult to get oompett'nt ton.chars. and if .e IJ.r~ t;oine; ·to 

be f\.ble to oond m~n do • h\'!re to tho l l1orator~· 1 t1 must get · riapb cemonts 1 

othenrts& it isn't; going to work 0\.1.t., 

Dr B~&db1:rxi I c~n certainly concui that le vea of abseno~ are hard 

to getn I would like to 1my that 1 r el thiA problem of exohe.nge is one 

wo would 1>e interested in working o• " I think H. .in e..n ~rd;ablishad faot 

thc.t the best r-esear s :6Dls to be don.® in a;:a®mio ins ti i.-utions in Wl 

academic atmo plu~re" A p oj ot of thim G<'.lrt ehould endeavor to obts.in 

aoademi c AtHl :>oie.tioo.a o 

Qusstioni W~ don't know bout the et'fectr. on the bodies of individualt. o 

This matter oocurrad to mo hem Dr a GustavGon e.aked nbout the insurance ., 

}\hat about long=r n.ge effect of radiation or.. hum'l.ns 'l 

Dr. Rre.d~~: This i the !"ea son lvhy thie po.rticular fund which I 

mentioned pre"Tiously was eet up to tnke ca.re or thing!!< we don't undetr"· 

stando All our knowle:dge is baaed on prC9s;ent exparirr.ents on AI1im&laa This 

ie a riew field and ·g.10 ru-e prepanid to tak~ cat'o of people ov.,r lone; per~ 

iod of time; thLt le why I mentionod thet "tY? plan to stud r the bio·~phyaic&l 

aspect of radi~M.on~ 

~Smzt1!e:(Co Io T .. ) Speoia.l requirerrt()ntis in d:i.ff'erent deps.rtm.entu 

t Cal Teoh are entirely different~ so anything I have to se.y has nothini 

to do with ehemistr-y. I he.ve listen(ld to various dhcussiona and I think 

theres are soverE>..l ys C&.l Teoh could use this l borc .. toryo We ht! rep I 

think~ fifteen or ~' :::ty=1;wo star·t:i..ng theii~ IbD~ s in nuclae.r physic p 

and euoh tudeuts 0 I think~ o.re oCirt&in to turn up pro lems ~- 3om.e 
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th or etioal and some experinwntal -- l'dlich. in the course of development 

reach the limit of our fa.oili t1ee., When that happens. 1 t seems to me the 

lor,ical thing to do, rather than to drop a problem at this point, would 

be to •ee if we oould make arrangements with you for these students to 

oome here. Moat or them wi 11 have done a oonsidera blo amount of' r,raduatis 

worko I am qui to aure the cosmic ray group will bo turning up problem• · 

which will definitely indicate they must go somewhere where th•y have the 

equipment. ArrangaHnt would be desirable tor such men. One thing it 

wus euggested I aek about in particular wa.a the poos1bility of' post ... 

dootoral worko We havm lota of men who work in the field, have theoretical 

background, and &Ciilo experimental, but really have only a limited knowledge 

or nuclear physics. Ia it po11iblo for men ~ compete~t experimental men 

who have a pretty good knowledge of the field to obtain a post-doctoral 

fellowship a.t Los Alamos? Could these men come and work two yoe.rs. or 

permanently? They would want to get experieno• with tho facilities her 

for re ear ch in nuclear phylli co. 

I think that. unless we can get around the red tapo~ there ia not 

very good chance that our men will work on problems originatine here for 

PhD thesea. We are under pressure to aooept. &s thesis work. done by 

former students. some who have quit for one rea~on or another, but who 

have subaequently done work outside that is porfeotly suitable tor a HlDo 

Ir we ever started aooeptinr, suoh work for FhD theses we would be running 

ourselves in for something. NO one oan certify, tor example. that th 

work s dona by that man alono. Furthermore. he may he.ve been working 

i n soms narrow field and forgotten all the training he has had. When 

you give a man a PhD he is supposed to be qualified to do anything that 

phy i cist (or ohemi t ) is supposed t o do, nd he y want t hat deere~ 

t o ~t j ob.. 'fhe problems 11 have to origirll\te t C l Teoho 



About tho •eourity que•tiono We already have looked up tight a 

number of .these . and it ie not very •at1ataotory. but in every oae 

w had a promi•e that th material would be released. Wo had oertif1~ 

cates from members of faculty cleared on that particular topic that a 

theaia wa1 of auitable quality~ and the graduate •chool was willing to 

aooept on their reoommendationo 

Bow11 in coaneotion with tho .Navyo W have been working on some iiub= 

jeota ouraelvea, and we have come up to the author1tiea with work about 

which we didn't lcnow the eeourity 1tatus. We wre informed that it was 

highly claas1t1edo 'lhe fact that wo had oomnunioatod w1 th them on thia 

aubjeot in their opinion 1oems to make ue reapon1ible for maintenance of 

1eourity on that topioo I wonder if that is likely to happen hereo 

· Dr " Bradbury a I think I can answer tho particular question regarding 

tho.authority ot this project to classify experimental work done outside 

and not under contract with uso We would not have any authority to clas~ 

eit"y euch worko 

Dr .. &nyth• (c. I .. T. ) i If wo hav oommunioated with you and aignod 

a atatement that we have disouaaed the subjoot with you. w~ are not .put 

on the apot. then? 

Dro Bradburys 1hoH are vory delicate quostio::i1. There has been a 

ooneider&ble amount of voluntary ol&esitioation. If tho research 1• car

ried outRttien as far o I know there is no applicable law other than the 

Espionage Act. However, research making u1e ot govormnent f'unds falls 

under the claaaitioation policyo All we can tell you is. if that work 

were be1n~ done hore we would have to classify ito Ir it were continued 

here and worked on, Th patent feature is also 
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related to thi1 question of re1ea.roh done using go'Vermnent fundso · The 

patent obt ined on work done w1 th gonrnment fund• would belong to the 
.. 

government. There are questions aa to the original patent belonging to 

the uni-versity and the improvement• belonging to the r,o-vermnent which will 

take yeara to atraighten oute 

Quo1tio1:u l'lhat about foreign 1tudents 1 can they be cleared? 

Dr~ Bradbury: It is deairable that our employee• be .American oit1&en1 

by birth or naturaliiationo 

About the question of employing men for poet - doctoral workJ as far as 

we are concerned they would be regular employees o They would be employed 

in aocor~ance with our accepted personnel policie• and, ot course. be paid 

more than a man with loas experienoe. I think it would be possible to 

make very adequate aalary arrangements. 

Dre Froman (Loe Alam.oc)s It should be noted that if a graduate stu-

dent came to thi• group and invented a gadgetp it belongs to the United 

States o 

Dro Bradburys Since a person h employed by government, any patent 

he has belon~s to the governmento 

Dr. Van Atta• (U. ot Southern Calo) Regarding arrangements between 

the uniYereity and the Lo1 Alamos Laboratory• it oocur1 to me that for 

an arrangement to work out •atisfactorily it should be of pennanent stand .. 

ing. A record •hould be kept of the participation in the work by members 

ot the university staff, through oonaultant capacity, ror members of the 

un1Tersity etaff o It seeme to me that for the work ~ proez-e1s aatisfaoc 

torily, it would be desirable for that contract to be made for a definite 

period and continue so that the consultant would have a very ~ood prospeo~ 

.. 



tive for cAl"rying on the work done h6rei so he oould direct students 

into some definite channelso '!ben I believe an arrangement would be 

so.tiof'actoryo 

rienerally a student gets into his reeearoh job by degreeso If an 

arrangement were worked out by which students could come here f'or a per

iod or three months. they might assume the status of' helper in laboratory 

worko They would learn e. great deal which would man a great deal in 

their tuture atudieso There is one disadvantage. The interval spent 

on that basi• would be short -- three months _ ... equivalent to a &Ulml\er 

vacation. However, I would b~lieve such an experience "WOuld be extremely 

valuableo Even from the point of view of oontributions to the laboratory. 

for he would eventually oome on a thesis job and be more etteotive when 

he doeso 

Dro Bradbury~ It would not be possible £or the project to pay trana

port~tion~ as I have indicated. That prerogative is only available tor 

a reasonably long-term •mployment o However, if' a aan we.nted to get h1m 0 • 

solr here it might ~e possible to allow this. It mi~ht be uecessary to 

stagger such requesta, but I quit~ agree that auoh primary training would 

be desirable and would help the man. 

Que•tion: Soui.e ot the m1SD. who oome here have children of school age. 

Is there a school? 

Dr. Bradburys Yea. also adequate hospittU. faoilitieao 

Dro Smythe (c:. Io T.) s About the post•doctoral arrangement? I think 

these men would not wieh to be quite regularly employed. they would not 

wish to be primarily permanent regular atatr members,- although it is quite 

possible they might conaidar this. They wish to become familiar with the 

-73- ' 



different techniques in nuclear phyaicoG They would not be requesting 

a very high salary -- they would merely want to break evene 

Question: How do you intend to prooeed from this point to implement 

the plAn of uniirersity cooperation we hav~ been dieeussinr, today? 

Dro Bradbury: I think we have undsrecored the fact that there would 

have to be almost individual arr~ngemeuts with each institut1ono We are 

now ready, or will be next September, and th~reafter. to undertake the . 
aort of program we ha~ indioated here, to receive students eubjeot to 

our approval, with whatever degree of consultation or supez-yiaion the 

university in questiou tinds it desirable to 1ug1!;9et and which ia accept~ 

able to uso I do not believe that, with the problems of ditferent uni-

versities 6 it is poesible to write down a eet of ruleeo We can probably 

find our way to eooparatG on all problems. What I think we oan do~ and 

should do at this time. is to prepare, at the Project's expense. an 

betraet of thiG meetin~. We will arranr,e to send you several copies eo 

you oan distribute them where you think besto 

I think it would be appropriate ror you to write ~e a lettor stating 

the situation as it appears to other0 at your institution. In that letter 

they may wiah to ask questions which apply to your univoreityo 
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Appendix Number 6 

Nuclear Physics Conference Program 

This ccnference was held at ws Alamos in August 

1946. (See par. l. 2.3) 
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NUC:LEAR F'HYSI CS ,CONFF.RENct-; PROGRAM 

Mooda y M.-,roi r!': Cha1rm11n ,. J , M . ~ I Ke11o :>; ; 

Openin g Addrf!S• ~I . 1-; , Or~ d.:.. ury 
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Particl~ D~t~ ctlon 

1'u o1J day i.:or r. l. Of, 

H1~h 8ner~,y · Acc• l eratore 

Linear Aoceleretor .. !..uit Al Tare~ 

Syn chro C;, dotron Robert Th ornton 

Synchrotron Edw:i n 'llcY.i l lan 

Tueaday Af't.eruoon Chairman, R~ R. ~ilson 

Fission ?ro ceeu Dnvi rl Inr,) 1.s 

Some Heavy Isotope• Olene Seaborg 

Piseion Process,. Chain Lengths Kathe rino 'fiay 

Enerey Spectrum or Spontaneoue Flasion - E:m111o Se ."'.re 
Ji'ra,,.ente 

Eniacalculatione on Liquid Drop N1eholaa Pbt t ropoli• 

.. . . ·· ·- . ·-·----------



1 
' l ' 

} 

I 

}~ ~ · 

}_ 
j 

t 

J. 

) 

/ 

J 

·.) 

t 
I 

· 1. 

" e 
·• 

if•dne sday !.lor!li nr: l.'.ha.i r r; an , f(. P. Pe yrut&nn 

U. r>;h t. Ptt.rt.i~le Scatterinr, 

F. 01.1 cr.8.11 c.oa H> ~'1 i:; ~ a tn i': n.1.1 : ;.'.• ' · 0 L' 
fo"l :J <.•ri. n~ by .. ,,, ti:1· A 

·fh ur "d11 y A f t" rr..o 011 

f'&st ~!eu ~ rot i Prr· • "<; t'l'J • 

Po te ntia l Well C1dc t14 .... t 1or.· 

:k a tter :lnr: of F'aet. l'ie u t: ron.1 

F'rid• y Moro.ic.ig 

Nuclear Jn<luetion 

Quadrupol~ ~omttnt1 

Very Short - lived ls~mer 

iiilSCR5T 

I 

i 
I 
I 

I • 
/ 
i 

,1-J l \ 1.a.n ~ · :b ..,i r.::,e r 

't , " . flO.' l...! '.' : · 

~ .. G . $ ~ 1_' I '" 

\.' J ·~ t ') f . I '~ ; ~ tf .... : ~: ( 

I I. h 'lbt 

s . ne '.le :: e d1t t t . .1.. 



Appendix Number 7 

Description of Technical Series 

Title and brief description of each voltime being 

written for the Los Alamos Technical Series. 

(par. 9. 7). 
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I 

.. , 

( 



. . 

0 

I 

II 

III 

IV 

"Relation Between tbe Various .lctidtiee ot 
the Iaborator.Y" 

(A general S1Jl"Y97 ot the work ot the Loa &l•moe 
labon.'to17 during the mr J'881'11 1 with particulal' 

pmsia upon the prohl. ot the cr.l.tical s 
and ot the etticienq. In addition to a cliaomsion 
of the gaD am :iaploeiOD 't1JJ9 bombs I the TOJ;me 
cont.aim a section 4•Hn1 with other •tboda ot 
attaining the exple11iw release ot nuclear enera.) 

(A descr.l.ptim ot the nperimental Jii181ca equip. 
.at used b7 the las Al•JIOI laborator7• The TOlme 
baa three partas · t.be first c1•11ng with elec1il"cmicaJ 
the aeccmd w:l.tb 1ca1satian chambers and count.NJ and 
the third witb miace]]aneoua teclmiquu med 1D obtain-

1Dg ~ical ·~--~ I 

ID.dred c. lecn 

(A am ve7 ot the aetbods uaecl 1n pertaming nlaerical 
oaloul.ationa ot ftl"iom1 tnea ot equations b.r band 
cmputatioa and with the use ot Iaternaticmal BmliDelle 

objnes.) : . 

•lfaclea:r fb,aica• 

(A comproehenaiw report ot nu.clear Jii19ica measure- · 
mente mde b.r the M>a ilalloe Ia boratal7, togethto: 
with theoretical nalmtiom ot resul te and a 
detailed diaC'll8sian of the tiasian proocees.) 

a. a. Wilacm 

•Beutron Dittwlicn 1'h80Z'J"' George P.Laosek 

(!be th90r7 ot diftusicm with and wit.boat a change 
1n Teloo1t71 incl'lllliJJg a diaomsicn ot atatiatioal 
tl.Dotmticns.) 

SE€REf ~ 

/~ 



-

Jolgt ,,.. 

I 

T.I 

VIII 

Title ,,,. pgc;riptim 

•en. ti.cal .&a••blles• 

(J. report ot critical -- a:periaenta -.de at 
u,e .iluoe w1 th uram.,..231' and plutcmim 
·a•••bli• tar T&rioaa t&aPen• J. theoretical 
diacmaim 1a inol.Dl!ecl.) 

"Btticienor' 

(J. theoretical aethod tor caloula'UJlc the 
flllflrQ rel-..e ot a DUCl-.r aploeion.) . 

•m.ut ..... 

(J. •ii'a47 ot blast •T• Plf111Cllfll1Cll1 'both traa 
a theoretical and an cperiafllltal point ot 

-o. R. ~ch 

V • F • W'eiukOpt 

"fin. Partioalar·· •pha•1• ill piacecl upm tbe 
behaTiar ot the blaet •n 1n large 8%p].oe10DIJ1 
and an ettort bu been made to interpret blut 
data troa atudiea •de at Trini't71 Birneh1• an4 . 
lfaguUi.) . 

"Chadat:r,. ot uram.m and PJ.utom.m• 

(J. em ••7 ot the probl- concerned w1 th the 
chemical paritication and rdavt1r7 ot mmd.m · 
aJJd plDtold:ma, together with a diseussim ot 
the preparation ot tbe:lr 'ftriaws caapoanda 
and' ot the analJtical method.a 1J8ed in their 
•tud7.) 

CJ'l'il S • Sid. th 

(J. report cm the :aetallura ot uramm, pbrtcm.m 
and all other aetal.s fabricated b7 the CllR DiTiJJim.) 

(J. sm ve7 ot t.he experimental work done b;r tbe 
IA>8 Alamos laborator:T cm t.he behaT.l.ar ot e:r:plaliTee 
and an the teclmiqu.es ot e:xploeiTe caa~.) 



.a 

f m 

D'.II 

IllI 

IIV 

• Imploeicm• 

(A r eport en the experillantal :laploeian prognm 
:traa the -.r~ teat.a to the d8't'9lopact ot the 
Trinit,' bomb. Th• volume covers work dcme m 
pol.anim1 raclio-barim and ra41o-lanthmma.) 

•Theor," of Imploeicn• 

(J. theoretical aurv97 ot the illploeian proceu. 
The vol'Ullle contains 41scuaa1ane of shook 
hJdr~ca, ~tiOJ11 of state and varioae 
:l:aplosian deaigl:U!I.) 

a. • ehelr 

R. • Peierla 

•1.'be Gan• l'. Birch 

(A survey of the experiJllental gun program frca 
the earl)' teats to the develoi:ment of the 
Biroehi.DB banb. !hie volume includes design 
specifications and a discussion of th• intericr 
ballistics ot the gun.) 

(A at;uq- of work done by the Loe .Alamoe laboratorJ' 
in designing detonating fwse asse11blies tar the 
:1Jllplosion and gun type bombs.) 

"BllgineeriDg and Delive.rr' 

(The history of Project "A• together with a disC'USsicm 
of engineering probl.EllDS encountered in the delive1"7 
program. Particular attention baa been g1 ven to the 
meCbanical deeip and assembly ot the Model 1561 
implosion bcmb.J 

W'J.'X'ini tT' 

(A complete report on the 100 tan TNT calibration 

R. B. Brede 

and. reheareel shot and the July 161 1945 atan:tc 
banb test at the Alamogordo Air Base. The volme 
includes both experimental and theoretical discussicms 
of the various phases ot the teat. J. large appendi x 
contaills all pertinent T.rillity memoranda and all U 
and LAM3 reports concerning the Trinity explceion.) 
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Appendix Number $ A 

Organization Chart for Documentary Division 

This chart shows the original structure of D-Oivision 

formed 21 Augus t 1946. Chapter IX • 

... .. 
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~~ · 

DOCm®!lTARY DIVISIClt 

Ralp!1 Ca.r lisle Smith 
Her:bert. I. Miller (Al.t.) 

D-2 I D-1 ' D-3 I D~ .i , ,.. D- 5 I 
LIBRARY GROUP lEGAL GROUP · REVIE'K AND HISTORY .GROUP EDITORIAL GROTJP DEs1ag· A:il"D 

~ - - - - -· DRAFTING GROUP I . -
G. F. Campb~ll Ralph C. Smit}\ · R.R. Dav-is .· J. F. Mullaney L. F. Jacot 

,, • • '·1 ~ ' ,\1 . -· ' )' - . . ~ 

'•' . • ! . ' 

_ DOCUJ;IEN'i' ,_ PATmT . __ ... PA.TENT _ EDITORIAL _ LA A\:D LA.MS _ ,_ PAT~T 
ROO.M 

1 

. APPLICATIOOS :· REVIEW · REPORTS , DRAFT ING 
----~ ___. .. ,. I 

- , .. I 

... LIBRARY ~ ~i~~~srF~CAT;cw "'9 - - DEcuss. ~ ;:~~cA.L · ... ·· · ·· I - :~~C:E.~ uG 
...___·___, . , . - I 

... . .~ 

- 1t\ORK SHOP - LEGAL ADVISOR - HISTORY - m.nEXWG AND . ;. ' , . . . . I - ART W-OR'f{ Al'iD 
... " . . . . CROSS REF'. . ,· . :. . . . I TECH. ILLL!Sl'. 

... . .. . . -· .: :· ~·: :· . '.. .. , .. 
..... SUBCOMTR~CTS Ai."ro • TECH. .. D\JPLICATDtG _ _:_ _ ..:;.~ __ -L _ ... REPORT 

COJSULT. AGR'MTS. HISTORY · . . . · . . . ILLUSTRA.TIQ; I -. . ..... :·. . ~.,. :~, , ,: . 
NOif-EMPLOYEE • • POST · . , . ·~ , " • ~· . ''· ~, . . •• - .. . .. 

: $UGGES'?IONS- HIS.TORY " ' ., 

•. '. ,.. 
,.. • • : ,. I: ,, .l 

RECORDS ill> ADMINiISTRA.TION . . " ' .. ' ,"-
~ . . . •I .. '1f ,_ .·· ~~e· a·~~ =. /Ru i . 
A. M. Frazier '., .. 7'.¢!~KEF' · -

I 
-. f .. .. .... ~ . 
. . ' ., ~ ' " ~ 

• '·~·:Li;. • •!~ >. !"_. '« f'.f ' 



Appendix Number S B 

List of Declassified Documents on Loan 

The list of declassified documents available for 

loan as of 1 December 1946. (Par. 9.20). 



pocumente.ry Division 

Dear . Si:r ~ 

Los Alamos Scientific L~tr~ratory 
P. 011 B•x ·1663 

Santa Fe,. N·ew. Maxie o 

l December 1946 

'Vfe e.re inclosing .a .copy of -a list of declassified doctlments 
which are now avaiiable on loan •. , Requests fbr- 'these deelas·sified · 
docume~ts and circults from the local project should .be addressed. to: : 

Los Alamos Scientific Laboratory' 
Dec la. s si ficat ion 'Sect ion 
P ,... O. Box 1663 
Sarita 'Fe.~ New Mexic~ 

Documents borrowed from this proje·ct must be retu·rned within fourteen 
days,. 

This list .and the. cited documents 'and -drawings are to be regarded 
-e.s private communications loaned to individual'S who worked on or were 
associated with the V.a.nhattan .Project .• . The documents have been edited 
by the Los Alamos Decle.ssificat ion Section to conform with .securtty 
regulations but it is not intended that the .subject matter contained 
therein be publiehed qr be placed or be cataloged in a library open 
to the genenl public~ ImportE<.nt documents of this type will probably 
be rewr.itten by the e.uthors end published • . 

We shall issue additional lists of local documents as they are 
declassified by the Manhattan District,. .It is ·understood thr: t the 
Manhattan District Headque.rter.s nt Onk Ridge, . TennesBee, htive made 
ndditl.onal a.rrangement11 .for distribution of decla:ssified documents 
from o.11 parts of the. Mo.nhattan Project. · . 

Very truly yours, 

Declassification · Section 

Incl: . 

/iii> 
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Pe.ge -2-

!J.DC //-35 "A Calorimetric Determination of the Enorgy Produced by 
Plutonium 239" 

by 

LADC if.37 
by 

LADC "ii-38 
by 

LADC -/f}9 
by 

J. "• Stout nnd ":-. ':l"• Jones 

"l!ydrogen J:tecoil Proportional Counter f'or Neutron Detection" 
- J. H. toon and R. A. Nobles 

"Schen:e.tio for 5CP7 Tube in Oscillor;rnph Circuit" 
• · i:T . Sands 

"Regulated Supply" 
~ J. s. Allen 

LADC #40 · - · "A Semi-Quantitative J.1etti.od for the Spectroe;ro.phio Analy sis 
of Sm&ll Ssr ples of Powders" 

by ~·l'yrtle c. Bachelder 

LP DC fi-42 • -
by 

LADC /f44 .. 

"Elastic Backscattering of d-d Neutrons" 
J. H. ~fanley, H. !.'. Agnes:, H. IT. · Darschall, ~; . C .. Brirht, 
J. H. Coon, ' E• R. Graves, T. Jorgensen .and B. " ~ldman 

": .:etallographic Preparation i,1ethod for 'fungsten Car l. ide" 
G. L. Kehl 

"w .. •: Counter" 
by - H. Staub 

Li.DC if45 
by 

• "Ion Gauee Control" 
·F. Sands 

J..ADC .~46 "Scaler Unit Circuit" 
by - "' . • Hie;inbotham . 

LADC /i47- - · "Scale of 64 and Discriminator" 
by - \-,. Higinbotham 

LADC //'48 
- by -

I.ADC ii-5 0 -
by -

"Step Calibrator" 
H. Staub 

"Discri:ninator-Pulse Generator'' 
H. Staub . 

LADC #51 ... ' "Double Scope Supply" 
by - H. .. Stuub 

"Junplifier, Pree.mplifier" L.ADC /f52 
by • H. Staub 

LP.DC f/-55 
by -

''Reaction Constants of Li7 {p,n)Be7" 
H .. Argo, A. HeT"J!Tlenni.nr-er, F. . Kratz, R. Perry. R. Sherr, 
R. Tnschek, and D. ;;' illis.ms 

-2-



Pc.r,e ·~ . 

LADC #56 
by 

"Mea.surer:;ent of the Cross Section for Reaction d(d. p)H3" 
-l• lJ.. Coon. ~... ·v: . Dtivi s. A. c. Graves, E. R. Graves . ·~nd 
J.. ij. ?.:Sn ley 

I.ADC #57 -
by -

"Stopping Po~er of Various Substances for Fissi~n Fr~gments" 
· E. • G. See;re ~ , " 
~ . 

LADC 1/158:. .• 
b~ 

.,Lo~~ Range Alpha Particles .~&itted in Connection with Fission" 
G. Farwell, E. Segre,· and . c. Wiegand. 

LADC #59 
by 

"Flat Respense Neutron Detector" 
A. O. Hanson 

. . ... 
LADC #69 .• · 

by 
"Boron Trifluoride Neutron Detector for Lciw Neutron Intensities" 
E. Segre and c. Wiegand 

LADC #61 
by 

LADC #62 
by 

LADC #Q3 
by ... 

"Thick Target Excitation Functions for Alpha Particles" 
E. ~egre and c. Wiegand 

"Long Electrostatic Generator Improvements" 
c. M: Turner 

"Energy of Neutrons from Ms Th-D,, La-D, Y-Be and Sb-Be" 
A. o. Hanson 

' - f 

LADC #64 "Geometrical Formulas for Experiments on Single Scattering" 
by 

LADC #Q6 
by 

LADC #69 

by 

LADC #70 
by 

LADC #72 
by 

LADC. #73 
. by 

P. OlUm. 

"Angular Distribution •f n-d Scattering" 
J. H. C~on and H. H~ Barschall 

. ... 

"Remarks Concerning X·Ray Pulse and Photographic Film 
Te9hnique of Recording X-Ray Pulse Pictures" 
D, W.' Kerst • 

"Penetration of Gamma Rays Through Thick Layers" 
.. M. Hull 

"Distribution of Neutrons in the Atmosphere" 
- H. M: Agnew, W •. · C, Bright· and D. K. Froman 

- . "Nomographic Charts for Nuclear Reaction" 
~ J! MoKibben 

LADC #74 - "Taylor's Hydredynarnics of Strong Shocks Applied t~ 
Gases Having Sma 11 Values of \l'-1 11 

by • - J. Hirschfelder . 

L..A.DC #75 
by 

LADC #80 
by 

"M~asurement of the Cross. Section for Reaction d(d,n) He3" 
J~ H. Coon, R. ,w. Davis; ·E.'. R • . Graves, J~ H. Manley, 
and R, Nobles 

11l0 MC Wide Pand Amplifier .and Scope" 
W. c. Elmore 

-3-
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LADC #82 - !'Model 100 Amplifier" 
by - M. Sands 

LADC #83 
by -

l'Counting Rate Meter-Model 100 11 

M. Sands 

LADC #85 "Pulse Analyzer - 1 Channel " 
by - W. Higinbotham 

LADC #86 
by 

"Model 100 - Precisic:m Pulser" 
- M. Sands 

LADC #87 • "Scale of 64 with R. f'. Power Supplyn 
by - M. Sands 

LADC #89 
by 

LADC #90 
by 

LADC #91 
by 

:- "Model 500 Amplifier" 
- W. C. Elmore 

"Model 100 Preamp clrcui t Schematic ri . 
- M. Sands 

"Pre-Ampl~fier ... Model 500" 
- w. c. Elmore 

LADC #92 • 
by .. 

"Model 100 - Delay Line Shaper'1 

No author listed4 

LADC #93 11 1500 V.R.F. Power Supply" 
by - W. A. Hane 

LADC #94 ... 11 1500 Volt R. F. Power Supply (Coil data)" 
by - W. A. Hane 

Page -4-

· LADC #95 
by 

~ "R. F. High Voltage Power Supply (Voltage Doubler Type}" 
- W. A. Hane · 

LADC #96 - "R. F. Hi gh Voltage Power Supply" (Voltage Doubler Type) 
by - W. A. Hane 

LADC #97 - 1~1odel 200 Ceunting Rate Meter" 
by - M. Sands 

LADC #100 ":' 
by 

LADC #101 -

by 

"Beta Rays from H3 11 

Dudley Williams and R. s. Watts 

"Capture Cross Sections of 1127, In115, Ag109, Agl07 for 
Neutrons of Various ·Energies" 
E. Segre, G. Linenberger, T. A. Misk~l, et.al. 

-4-
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LI.DC #108 -
by 

"Neutron Diffusion-Sphe rical Harmonics Theory" 
Bengt Carlson 

Page -5-

lJ~DC #109 - "Some Remarks on the Hydrodynamical Theory of Wave 
Prop~ation n it h an A;:iplication to a Problem in the Flow 

by 

LJDC #111 -
by 

LA.DC #ll4 -

by 

LJ,DC #115 -
by 

LADC #116 

by 

of Metals Incompressible at Low Pre ssures" 
J. W. Celk in 

"Neutron Spectrum from a Cold ~o.rahydrogen H.adiator" 
T. Hall and F. de Hoffmann 

"Theory of Neutron Counters Using Proton Recoils from 
Pa~affin" 
K. ~t . Case 

"The Transport Cross Secticm of Helium for Fast Neutrons" 
P. Olum and V. F. Weisskopf 

"The Range of Deutrons in HeBvy Wat er and of Protons in 
Hydrogen" 
J. J:. s hk in 

UDC #117 - "Sensitivity of Proton-Recoil Ionization Chambers" 
by - .H. H. Barschall 

LP.DC #123 -

by 

LADC #121.+ -

by 

Li.DC ·# 125 -
by 

lJ:DC #126 

by 

LJ,DC #= 127 -
b;r 

LP.DC #128 -
by 

LI.DC #132 -
.by 

"Paraffin Thickness Correction for Neutron Counters Using 
Recoil Protons and Deuterons" 
J. L. Hagee 

11Efficienci ~ s of Neutron Counters Using Rec oils of Proton 
in Argon and Xenon " 
J. O. Hirschfelder and J. L. Ma ge e 

"The Crystal Structure of Polonium" 
W. H. Beamer and c. R. Maxwell 

11A Study of Electron Colle ction in a Parallel Plate 
Ionizat ion Chamber" 
R. Sherr a nd R. Peterson. 

"Theory of Ion Chamhers 11 

T. Snyder 

"Snouting and Focusing the Cyclotron Beam" 
L. S. Lavatelli 

"Certa in Neutron Properti e s of Ha.terials - I" 
H. H. P.a r scha ll, E. Graves, J. H. Manley , and V. F. Weisskop f 

-5-
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LADC #133 -
by 

LADC #134 -
by 

LADC #135 -
by 

LADC #138 
by 

UDO #142 -

by 

Lt.DC #143 
by 

LJDC #145 -
by 

LI.DC #147 -
by 

LJ~DC #148 -
by ·-

LADC #149 -
by 

L.PDC #151 ~ 
by ~ 

LADC #154 • 
by ·-

LADC #155 -
by 

LADC #156 

"Certain Neutron Properties of Materials - II" 
H. H. Barschall and J. c. Coon 

Page -6-

"Certain Neutron Properties of Materials ... III, IV ana v·n 
H. H. Barschall 

"Radioactive . Threshold Detectors for Neutrons" 
R·. Ta.schek .. 
11S~herical Proportional Counter" 
H. Agnew 

"The Determination of the Oxygen .Contact ~f Meta.ls 
by the Carbon-Vonoxide Method" 
D. Lipkin and u. L. Perlman 

"Determination of .Oxygen by the Vacuum Fusion Method" 
C. N. Rice 

"Angular Distribution ofScattering of 30 Kev Neutrons" 
D. Frisch 

"Spiral Fission Chambers" 
W. C. Bright 

."Investigation of Proportional Counters" 
P. G. Diven and B. Rossi 

"The Multiple Wire Proportional Counter'" 
B. Diven und R. w. Thompson 

"Prepa ration of a Compact Redioyttrium Gemma-Ray Source" 
M. Kuhn 

11 (p,n) Reactions in Deuterium, Scc.ndium and V&nadium 11 

R. F~ Taschek 

11.A bsolute Cul ibration of a Ro-Be Neutron Source" 
R. Wa lker 

11 Ce.libretion of Codmiu.'11-Covered Gold Foils in a Graphite 
Block11 

by • ~. D. Klema 

11 DC #157 • 
by -

11 DC #158 -
by 

LLDC #160 -
by 

"Gold Cross Section for Neutrons from O.Ol to 0.3 EV" 
E. E. Pnderson. L. S. Luvetelli, B. D. McDaniel and 
H. B. Sutton 

"Cn pture Cross-section of Golf! as a · Function of Energy" 
K. Greisen 

"studie s in Complex Formction I" 
N. N::ichtrieb and J. G. Conway 

·,;,.6-



LJ.DC #162 -

by 

I.J;DC #16'3 -

by 

LI.DC #165 -
by 

UDC #167 -

by 

L.t DC #168 -
by 

Lt. DC #170 -

by 

LJ.DC #174 
by 

L}.DC # 175 
by 

u~Dc #176 
by 

L/,DC # 177 
by 

LiiDC 1,~180 -
by 

LADC # 181 

by 

LADC #184 
by 

I.J1DC #193 -
l:y 

L/ DC # 194 
by 

UDC # 196 -

by 

Page :..7-

"Ionization Chamber nnd El~ctronic Equipnent for the Observation 
of the Shnpe of' One ~li crosecond X-Ray Puls e s" 
J. S. Allen ~nd D. Hudson 

"High-efficiency Neutron' Counter for Fest Coincidence 
M~asurements 11 1 -

Thoma M. Snyder 

"The Fis s icm Cross-·section of Np237 11 

E • . D •. Klemo. 

11 Cha rncteristics of Some CommP.rcie l Photomultiplier Tubes 
Und er Pulse Conditions" 
B •• S;. Bridge 

"Boron Cross SPctlon for Neutrons from 0.01 to 1000 EV" 
E •• E. And e rson, . L. s. Le:f otelli, R. D. Mcl)(:niel and R;; B. Sutton 

"Chemical e.nd SpectrochemicE\l }.na l ysis of Uranium end 
Plutonium Mnteria ls" 
H. E. Boaz, P. Numerof, H. · A. Potra tz, end W. H. Throckmorton. 

·11Ennrgy of the Hard Go.mme RE:ys of LJ. 14° 11 

N. · Deutsch 

"The Pre pi'. r n tion of Thin Films Thorium Oxide" 
:W. . Ka hn 

"Rc.ngP of U235 Fission Fragments in Photogr£Lphic Emulsion" 
H • • T. Richards 

"Time of Collection of li:lectrons in Ionization Chembers" 
J.S.Allen a nd E. Ro s si 

11 Cha ract"ristics of MPt o. l Type Electron Multiplier Tube" 
J • S~ ·Allen 

"Report on an Investig~· tion of the Behnviot" of J~rgon
Hy drog1m Mixture and Isobute.ne in n Spherical Chamber" 

· H. Staub and D. Nicodemus · 

"E"timc.tion of Sma ll QuE,ntiti e s of Urnnium in Thorium" 
S. I, Weissnwn end R. ·B. l.iuffield 

11 The Preparc tion of Thin Boron Fill"" s 11 

R. W. Dodson !lnd H. Russ o. 11, Jr. 

"The Production of Slow NPutrons in a Carbon Block" 
C. Richmll.n, T. Snyder, R. W. Willie.ms 

"Some Foctors f.ffecting the Cupferron Extr&ction Procedure for 
Est ime tion of Trac e J..mounts of Plutonium" 
R. Fryxe ll and R. Re inschmidt · 

-7-
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u .. nc #198 11 
by 

lLDC #199 -
by 

LIDC #200 -
by 

LJ,DC #202 
by 

Li.DC #203 -
by 

LADC #206 -
by 

UDC #208 -
by 

L!:DC #209 -
by 

LADC #210 

by 

L/..DC #211 
by 

U .DC #213 

by 

LLDC #215 -
by 

UDC #216 -
by 

Li.DC #221 
by 

LP.DC #224 -
by 

Li.DC #225 
by 

LADC #227 -
by 

Page -8-

"Preparation of Boron by Reduction of BC1
3 

with H
2

11 

C. R. Maxwell 

"Tension e.nd Compression Tests of Pure Bismuth" 
A. U. Seybol t 

"Hot Wire Reduction of ~!Pote.ls" 
C. R. Maxwell 

"Solubility of Argon in Tuba.Uoy" 
I. B. Johns 

"Thermocouple-Type Hot-Wire Flowmeter" 
J. W. Anderson, S. ~. Baker, and I. B. Johns 

11The Formation of' Uranium Hydride" 
J. E. Burke 

"Study of Emulsions for Photographing Osc. Screens" 
N. York 

11.A Method of Making Thin Urv.~ium Oxi 0e Films on Platinum Foils" 
T. Jorgensen 

"Simultaneous Photography of Two Spectral Regions in Chemical 
Analysis 11 

J. Conway, N. NachtriP.b, and E. D. Wils on 

"Neutron Absorption Method for Boron Analysis" -
R. Walker 

·11A Report on the Hype rfine Structure in the Arc Spectrum 
of Tube.11oy 11 · 

O. E. /nderson, H. E. White 

11 Swe Rp i ng of Ra dio-Active Gases From & Homogeneous Pile" 
Seymour Katcoff 

"The X-Rey Spectra of the LE<.st Row Elements" 
H. Russ ell, Jr. 

11Note on a Use of Delay Lines in Counter Pulse J~mplifiers 11 

O. R. Fri sch · 

11 The Electrolytic Preparation of Thin Films of Plutonium Oxide" 
M. L. Mill Pr 
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Appendix Number 9 

Bradbury's Letter to Atomic Energy Canmi.~sion . , 

Outline of problems facing the Los Alamos laboratory at the 

end of . 1946 together with
1
a brief history of the Project fran 

its inception. 
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Atomio nn.l'g7 Comml aion 
.~ ah1.i:l0to.'l, j) . c. 

.love , 

1. O~ tlle ~uy probl oing ;you Co 1 . 1on, that 
pl'eaented b7 tlle Lo Al ta ato1-7 m&J ell no' b• e 
loa t.. }·or thi.11 re aon. the n1ox- teohnic 1 pei- onn•l t 
the laboratoJ7 have g1v n tbouabt to 1ta p~ l 
ln paacot.~ und r tho ~x1:st1ng l g1slat1<)n. AlthQ\lgh no 
1nsl atat. m.ent can completel7 ieet'aot ll the Yb'1e4 

oplnloua ~ ~ 1ndlv1ciuala, there 1a. n.ev•rth•l•••• ut'• 
t1c1ent unan1.m1t7 ot t hought to warrant 1ta preaentat10A 
to you 1n thla mannal'. 

2. Th• Loa Alamoa Laoorat0Z7 waa atabll ed under .. ., 
cond1t1ona and • 1th the sr••ta•t aecreoy 1n lM3. Th• aia 
ot ~h• laaorator1 could be stated aiJUpl71 to d•Yl•• and 
produce an atomic tomb ~ and, it neoeaa&17, oont.1nu• to pro
uuoe .wo1•e bombs . :31uce aequata lmowl d,se of UllJ baa1o 
nuoloor oonatanta waa laoldng, an elaborat• laborato17 toz-

Aper1mont.al physic aa set up w1th all th rel&vant quip• 
ment for research or th.ts charaoter. 'l'o 1nterpr•t th••• 
roaulta, to 4ea1~n a weapon around th m, and to predlot 1t• 
behavior, matheuiat1c1 na and tbeor1ata ot the h1pat caliber 
•ere active ln a Th&or•tical D1v1a1on. Th~ chem1.atr7, chem
ic 1 engineering, a nd metallurg1 ot the ctive t•r1ala 
excapt in mieroacopic qu nt1t1ea being al.moat unknown, 
heavily atatted d1v1s1ona wore set up to contend 1tb tbeae 
acw and co;uplloo.teci problhls. ·-:hen it 'became apparent tha t 
hif;th oxplo•1ve• would play a prominent rol.e 1n a haretotore 
~•r.. way- in t.bo aa embly ot oct!.v• matoria1 into :1upei
cr1t1oal aaae~bl7, appropriate experta attacked the probla .. 
a nd oatabli3h11d a reaeai•ch pilot... plant tor the atud1 and pro
duction or hlgh •xp1oa1vc charges or the nec•••arI qua11t1 
ar.cl character. oth~r cl1 v1a1oaa a.ttaoked the prob am ot the 
exper1montal study ot the aaaembl1 teohniquea in order that 
LI.le probab.1llt7 of succe:sa or the "Neapon m13bt be high on 
i~s initial attempt. Finally, due to the urgenoy and eo
r8 o-:J of t.he wholo problem, nnother lnrge ·group or o1ent1ata 
and engine•rs tormul.at.d and olved th• entire probl m ot 
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ecenc;r ~ 
~LGU•• aa1 nloa lwllnl ~ •Uloci ot a11Yer, ot 

•••PGA u4 1 • bell1a,1o bell&Yl•• IA .a7 ol tbea• 
UYU'• ft•poaa1blll•l•• \be labon~ U.. UJ>Oll ob• 

· .. ,1ou llU1Hloatnot•• ancl ••• •••pouS.ble tor 
~ ~ too •oorc11nat1on or ~1' •.t.to"•· 

s. 'J.'ha .... ot all tile•• ettona la imown •o th8 
••l4• S.Ua ol.09• ot \be ... , the Ol'la!ml d1Not1n 

· o.t the laboratOl'J' wu 0Q11plete4 and no nn aenenl dlno• 
·lift• OUl"Jla& na•loml •PP'CYf•l or aooeptwa ••re to be 
tCNDll. Th• oontwtlOD GI tb• nation and. the •Ol'ld •1th re• 
apeot thla a.w ... pon wu l'•l•otecl 1D Loa .Alamoa. The . 
•JO.S.•1 o.t tb• moe\ 1en1GI' '"b0 Soal peraowl nwn.4 
'• t.btli' 014 °' \o new aoa4ea1o 1.aa•1"'1t1oaaJ -iv ot the 
,. • ..., per•owl. buten.M to aeo•p• aoad...S.o appolDtmenu, 
poa1 1w 1n indua&l'J, °" ret\ll'm4 '° ooll•a•• and unl••r• 
eltal•• to. oomplete work tO'I_ aoadealo 4•8"••· 

• x• aoon became ole&P tba• a'-1.o •1M1it17 lesJ.alat10ll 
woul.4 no• 1-41&'4117 b• t~ooetns am ttsa• th• •nhattan 
En&Sne• Dla•.S.ol woU14 l>e 41Ho"4 M •1A••1D eaaent1&11J' 
tbe ala.ha quo unlll- wob 1 .. 1al&110D •• a.all.able. FrOll 
a "'1••7 or paaoaal mot1•••• bu• all .baYing 1n oamon ~ 
'bell•t Wlat to abandon work on atoalo •••pona a.o4 the tun-
4-lltal pl'OO•••• 1nYolY4Jcl therein na oonVU'J' '° the beat 
1nwna • or the m.Uon •' thla u., a oona1cl•n'bl• · number 
ot 1nd1w14uala •1•'94 to rwln •1\11 t.b• Loa Alamo1 .proJeo• 
\&Dtll tb•1'9 ... oi.a.illoa•ton o~ na•1onal pol107 1n thia 
t1el4. ?Nrla& the ooune ot th• tollowine 7ear, other ao1• 
ent1a'8, JaD1 GI wt:Mm 'ha4 no• prew1oual.7 been ooaneot•d w1tb 
~ Menb•'tan D1atp1ot, jol.ned th• Loa Alaa>• tabor.toJ'7• 
D•aplte the dep&nu.N ot moa• ~ the nat1cma117 and 1nt•l'
natloaallJ' lmalrn aolen•1•'8 •••ool&hd •1tb th• proJ••' 
d\ll'ln& tbe wu, -.rq ot the •n who bad. worked •1 tb t.l'>Aa 
,._lned and took over Mobsd.oal an4 adll1A1•'"''1Y• reapon
al'b111,1••· While no' at 1ta t._• exuaordinar:r level, 
the teotms.oal ata'11• ~ the laboNto~ r .. 1necl hip. 

o. 'ae pb1loaopb7 an4 cU.No,1••• ot· tb• laboratorr 
4u..1ns th• la•• 1.., haft been d•••lopect p&nl7 1ntemal.l7 
ancl p&ftl7 extemall7. Th• Manbattan D1atr1ot took a 
clet.tm.ta 1ntereat 1n tb9 atookp111na ot •••pona ot th• tn>e· 
1D uiatenoe at the oloa• ot the ...... TOWQtda the end ~ 
the per1od, an 1ntereat ••• alao taken in •at.abllabing P'U'917 
a111tQ7 unlta to take ower the ol'dnanoe ••••mbl7, de11ve17, 
am. log1at1o pl'O'bl•• •••ooiated •1th tbe napon. The par
t1o1pat1on ot tri. laboratorJ in th• croaaroada Operation ••• 
i.be reaul' or a d1"ot1n troaa '11• .Joint Chiera ot start · 
through th• D .nh&ttan EnsJ.ne•r D1au1ot. 
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&. POJ' 1t••U'• th• la'borat~ pooae4acl upon a a-neral 
pb1lo~ tbat; 1' would endeavor to ••' up a.ad. •ixltaln a 
pJl'OguWhiob i-•p.reaent•d tb.• beai approah to 1ta own oon• 
c•pt1on ~ the oatioa.•• need tor a l8borato17 .oonoera.cl wltb 
a'4>m1o weapona, both P""D' ancl t\ttwe. Bellev1ng tba\ tb• 
preaen\ weapon waa prial'il7 tb• twi' ot fundamental naearob 
extending owr a t!;1od ot 1•.r•• 1t waa oona1d•red that euoh 
.reaea.nb 8hou14 p a det1n1t• role in th• lU• ot ~he lab
oratoq. 3ual1 naearob baa b9en oonduotecl 1n all th• t•oh
nical 1:1•14- •h1ob bOl'9 upon th• dovelopmen' ot the weapon. 
Thi• 1nolucl•• no• onl.7 maolear pbJa1oa and ahem1at17, but 
high uploalY••t equa•1ona ot •ta'•• 1'941&,ion, ~JD&Jll••• 
antl phenomna or aoli4a. Sino• th• development ot ma111 por
'1ona ot ttw ••apona ba4 proooodecl on an al.moat ent1rel1 em
pirical baa1a, attempt• won now to be made to 1.nor•••• the 
underatancllng ot the pl'OO••••• 1.Avolvecl. 

7'. Beoa.ua• ot thia 1nkroa~ in baaio rea•aroh and our 
oonv1o,1on tba• auo.b "••a.rob alone oan prov1d.a th• .tounda• 
\ion to• a •'~ nation, we have UD4ertakan two maJoi- d-
v•lopunta, •hioht 1'hil• the7 w1U beu upon tundamental . 
weapon naeal'Oh, will oonv1b\l'- ~ual.17 aUongl.J to baa1o 
•o1entlt1o ••~ •ncl to tbe peacetul uaea ot atomio energ. 'l'h••• d•v•lop•nb ai-• i '1ra '• tb.e oona truot1on ot a J.uige 
preuv1a•4 van de Graatt aooelerat~ to nplao• th• om 
returned. troa thia proJ•ot io the Un1v•ra1t7 ot ~ 1aoona1n, w• oapabl.9 ot reaobing Yolt&&•• up to eJ.gbt oP ten m1ll1oa 
Yol'•·a a.ad. aeooDlllotb• oonat.ruot1on or a nuol•o i-eaotor 
ot approx1aatel7 D output opeitatin& on taat aeutnna 
and u1f1Ualna pluloniwa •• aot1Y• ui.ater1al. tea1an work 
haa been oompleteel and. aome p~nt atarted upon th• 
aoo•lera'°', ancl the i-eactor 1a exp.ate4 to be 1n prel1.IA-
1na17 open~1on eul7 1n 1967. 

a. Sino• th• olo•• or th• •u tou.o4 th• pr•a•nt. tn• 
ot weapon 1n a a\age ot engimertna d•T•lopmea.• auoh th&\ 
the pl'Obal>111t7 or auooeaat.ai t1r1na and tunot1on1ng waa 
\IDk:Down. a proaraa ot ••'81>11ablag tb.1• rel1ab111tJ ••• ••' 
up. Th• weapon 1ta•lt •&a ap,17 t•l'mcl during 1'• develop• 
•n• a "pdg•••· som etton ••• to be apent 1n 1mpro•1aa 
th• •na1neu1aa ot the whole mod•l • . '1'lle cl•maml• ot th• 
Croaaroad.a ap..ra,1on 1a.terterecl ae.S.O\lalJ •1th th••• ob• 
Jeot1••• wb1ch oamaot 1•t. be aa14 to bav• been obtalnecl. 

· a. Th• po .. 1b111'7 ot a allgbll)- d1tteren• \JP• ot 
weapon 4ealgnated •• Ule "l•nt.'94" model ••• known •' the 
olo•• ot tb• wu. Th• poua.Ual 1.mp~ovement in pertormano• 
o~ auob • ... pon, .toa•tll•r with tb• poaa1b111t7 ot emplo7ina 
tlran1wal:t.S mon ett1o1•n"lJ under the•• ouowtanoea 1Dd1oatecl 
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th.la to be on• ot th• probl•• upon wb1oh ertort abo\lld be 
xpended arid tb9a• et.tort• have been, in tb.• main, auoceaatul. 

10. Again, at tb.e clo•• ot th• war, 1t wae known tha• 
a po••1b111t7 exiatecl or emplo71na •l•aenta ot low atomlo 
weight 1n a "Supor" weapon wh1cb, it oapable oE develop11111nt, 
woul.d be thou.and• ot tiaa u ett"eot1Y• •• the preaen' 
weapon. Since the p~am ro~ auch a weapon •• then con• 
ceivod would involve a laboratorJ' tul.17 •• extena1Y• •• Loa 
Alamo• at th• peak ot 1ta aotiv1t7, am would require •• well 
large developmnta 111 other port1o.D9 ot tba Yanbattan D1a
trio t, the 1ntareat ot the laborato1'7 waa reatr1oted to d
term1n1og the teaa1b111t1 or the weapon aDd to reaearoh and 
theoretical oaloulat1ona bearing towal'da th1• ead. Th••• 
1nveat1ga,1ona, 1n which •• haY• bad the adv1oe and con-
aul tatlon or prev1oua e.xperte 1n thia field., have led. to 
no clecroaa• in ~ expeotationa that auoh a weapoa oould be 
oonstruot•d were the neo•••A17 et.t~ to be expended there
upon. Furthe.l'llOre, there b.aa appeared a ao••bat ditt"ere·n• 
auggeatio.n •• the reault ot th .. • oona1derat1ona which in• 
d1cat•• the de£1n1te poaa1b111t7 ot a weapon ~ \1-a 
auper1or to the preaent , ona but 171.ag reaaoaabl.J' •1tb1n the 
oapab1Ut1ea or thi• laborat017. 

11. ?b•· exploal••• reaea.rah baa oonoentrated upon 
gaining a better undentand1ng oE the wm.ual teohD1quea 
1nYolYed 1A the weapon. Coaaplououa advanoea have been 
made in th• develop-nt or oert.aln tJP•• ot •taiala *1oh ha•• an exploa1Y••11ke 1Mbav101" 1.n l•na•• an4 haYe certain 
apeoial adYantqea tor tho weapon, but •hiob are b1 them
aelvea l•J"S•l7 inert. 

12. The pl'Oduot1on aapeot ot aot1ve •t•l'ial obeal•tl"J' 
and metall~U baa required exteaai•• de••lopment aa, •' the 
olo•• ot tb• war, a now plant tor the pl"Oduot1on or aot.1Y• 
.material had not 1•t been putt 1nto aotual opentlon. PN• 
11m1na17 et't"orta to place thia plant ill operation 1nd.1oated 
th• neoeaa1t7 ot maJor dea18J1 obans•• and tbe dea1rab111t7 
ot exteoa1ve reaearch on a rad1oal17 mod1t1ed ~··· B•• 
centl1 1uoh a proo••• baa been deYaloped and put into open
t1on w1th extr ... 17 grat1fJ1.ng naulta and enol'llOUS 1nonaa•a 
in the aatet7 and e1'.f1c1enc7 01' tbe opeftt1~ 

13. Th• deol&aa1t1oat1on ~ doouaenta oonoermd with 
baa1o ao1ent1tlo data and teobnlquea wbiob ooW.d be releaae4 
b7 th• proJ•ot under th• prov1a1ona oE tbe reoommend.a.t1oJMI ~ 
th• To.ban com11•t•• baa reau.lted 1n the nl•••• ot abou• 
two hW'lld.red dooWMnta and • correapon41ng reenU,. or Loa 
Al.a:Doa p•raOZJDel 1n•o the ao1ent1E1o world. Appro&1 .. t•l7 
an equal number oE cloowaenta are ill proo••• ot rel••••· • 
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u.r .. waent• r • S.t1 or 
i ~•P' r,o tbe tl'a1 ot t • tude • have 

UQd.erta.Jmn w1 ••tS...r aoto1'7 prel'ud""J7 •ult• and 
~ola S.OIMI ~ tuture. 

1•. t t-an 1.Dll•• I>1•tz-1ot bU r •alilad t he 
•1Mb11:1. 1• both rr · th• point ot vi•• ot our n at riote4 

111tiea , and tro• the tandpo1n• ot t heir po••ibl• loaa, 
onoentrat!ng produo~ion aot1•1t1•• relat1na to atolZlio 

a pon.a a t thia site. Dul'1ng th• paat 1•&11, th• Fouttn. 
pl'OduoG1on ~ 'at&nd.ard" hlih expl.oaive ohars•• baa bee 

&ken ov•a- b7 Sal.'- . ell.a J.an• ot th• Naval ardnanoe ••• 
t.ation at l DJourn, Cal1.forula. Plan.a al'• 111 PJ90S1'9••• to 

tl"anater th• rou~ine produotion ot our.rent t~ ouolea• 
1ni1>1aton to th• !lonaanto Chomloal O .mpan7 at; Dayton, Ohio· · 
and personnal to talc• ov•• tb1• work a.re oUJTentlr be.llJ& 
~&.1.lled at I.oa Alamoa. 1h• produot1on oE eleotrlo detonatora 
1• atlll oont1.nued at "tbla •1 te ln view ~ th9 reaMJ'oh u
peota ot th• problea which still remain and •hioh require 
pilot plant produotion tao111t1ea b<> aolY•. Tb• produot1.on 
ot aotivo r:iate.rial lnto the required Bhapea baa been main
tained b re i nc• there are at present no other t ao111t1•• 
1n the count17 which oao part1olpate. · e ba•o also conti.med, 
tov the t1a. being, th• production or nonal. uraniwa and 
aluad.num part• aaaoo1ated. with the aot1vo mater1al 1n th• 
weapon. The _eleotr.ollio OOalPC)nenta and maohan.loa.l oomponanta 
were lal'gel7 stookp1lod 9hortl1 a.tt•r the oloae ot the war 
and have repl"eaent-4 onl7 an 1.napection and mod1.!1cat1on 
burd•n upon the project personnel, • 1th development being 
oarr1 d on by a •uboontioaotor. 

15. The Sand1a Laborato.17 or thia project. with 1.nore&a• 
i ng .milita.ry partloipatl on, baa taken cogntzano• or the atock• 
pile storage problem, ot t.he weapon aaaealbl7 problem, tho 
mod1.f1oat1on of atookpil• parte, and t.b• teat and aoceptaoce 
ot component•, other than nuclear or high u.ploa1vo ror the 
a tookpile. In addition, thla baa• ha• turnishad th• tao111-
t 1 a ~or bh• 11.:.dtad amount 0£ o~o• engime:ring claT•lop
m.nt and teata o£ rel1ab111t7 which bava l>uen car.rled out 07 
the project. 

16. I n reg,.oapeot. it la bolievod that the proJeot haa 
tW10t1onod reaaonabl7 well 1n r1elda which involve baa1o 
ph'JS1ca, chemi.at.ry, matallur87, and blgh oxploa1vea. It baa 
mad• progreaa in the design o.f nuclear components tor weapona • . 
In baa not de aa t1ataoto17 progreaa in the ordna.oee engin-
o r ing or w apona. Adm1niatrat.lvol7 ome prograaa haa been 
made i n omployir.ent practices f or poraonwtlJ t.ho payment ~ 
ro tu.rn trav l o.xpen.ses baa baen di:icontinu•d except ror 
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:1pec al ca o ; propert7 proc a • ha be._n 11'1•4 
to meot re ne4l"l7 th roqu1roment ot peao time prao~ioe . 
Iruutt'1o1ont remo h has b on oan-1 d out d1 ot.d toward• 
eatabliah1na a baaia tor moio• a.a'1•taotozej htlalth aat•'7 
praotiaea .tor the spec1a1 hau..rda att ot1ng tbla ~1])9 ~ 
ork, althou.gn progreaa haa 'b• n made 1n the routine adm1n1a• 

t ~ion ot 1mo•n t sta and procautlona. Th• prao01oe ot 
making cr1t1o•l as4$mbl1ea haa been d1•oont1nued un,11 a 
re to control toohnique 1• available e rl7 1n 19•7. '?here 
ha boen 1nsdequato int egration 1' th• comcnmitI 1th -

p ct to tho rolatlonahlpa bdtwoen th• Tocbn1~a Area anc1 
t he U1l1tary Po t. :rn ap1 to or oont1nued o.ttorta by aenio.r 
toohnical 4l1d :senior !Ullltar'1 peraonnol- thare remait111 an 
1nc.o;npatab111ty or nt on1s appa.ron~lJ. 1mpoaa1ble to over
coa , resulting in a continual ooncern b7 the oiv111an teoh• 
nloal peroonnel that the ~Arrrq •111 taka ov r". The root1 
ot th1~ d.1ftlcult7 ll tar 1n the paat, ancl tho problem 
1t:solt ma1 not. 'be unique to Loa Alamoa. 

17. You.r Commiaalon now tacea th• proble ot determin• 
1ng th• ohal'aot.ar and tutu.re direotivoa ot Lo• Alamos. un
tortunatol7, th• local projeot is so small that. the probl••• 
ot tho oommun1 t.7 beu upon tho oharaotor oz work done 'by the 
Technical Area, and rooiprocall7, the B·Xiatonoe ot the •.reob• 
nloal r..abora tory det•rmines the existence of the oommunity. 
Whila these problem• can be disouaaed sep&r"ately, their 
stmultaneous auceossful solution 1a requ!rod for th• auccesa 
o! el ther. 

la. The Loa Alamo• Laborato17 4oea not preeume to tn• 
dioate to the Commission what the pol107 of that body should 
be with raapeot to tbs national need for atomio weapon de
volopn:ent. ~or should the laboratorr •• aucb expreea 1ta 
viowa on the relationship ot such a na·t.1onal pro ram to the 
internattona! sc•ne. The d1scuaa1on which tollo•• la baaed 
upon the aaaumpt1on that tho United states will require, tor 

n unknown time to oome, a procµ'Ul in atomic weapon d•••lop• 
:11ent and rosoarch. such a program ishould be directed not. onl7 
at r:.a1nta1ning an imnediate auperiorit7 for the United s tatea 
ln thia .field. but towarda maintaining general ac1ent1t1c 
progreus a.ad a oonoorn tor baaic tUld l ng-r&ngo develo-pmenta 
'lrhich wlll Hit.l ko .for :itrength in th• future. I t ls also 
aa:s~d that the government o:r the Un1ted states wat know 
what •;yeapona lilight be arrayed agaillat it for the proper 
formulliti on oi' lta own national and int rnatlonal pol.loiea. 
Tr~e an:ruing cilscusalou ls based in addl t1on upon an assump• 
tlon, which ·the l borntor:r can on.17 augeest. that tho Com• 
miaalon shares 1th the!J established armed .f orcea of tho Uni tod 
s tatoa a responsibility tor tho oeourity and derenDo ot th• 
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country J that th 
any socurit7 pro~r 
the Commia lon nd 
1th tuiu -p rob l um. 

toi:dc oapon pl y fund0-:;18ntai role in 
a t up t thi t 1mo; And that, th r •Ior , 

the Army ld :r ro Jointly cono urn d 

19. l t ha b en notod t t , up to the pro ont ti , tho 
r..oa Al4l!IOa L boratory ho.a been responsible for the tomlc 

apon ln 1ta ntirety . 'th tomlo bomb s been ompl oy&d 
by the armed forces exactly received fro~ I~a A18.310a nd 
a aombled 1th only Los Alamos personnel. Th r·o ha remai ned, 

vor 1nce the cloa or tho " r, conc ern a to the ng!neer i ng 
r 11 billty ot the weapon s ell conv1ot1~n th t ongin• 

orlng 1-uprov m nt er not only poa lbl a bu t do 1r bl o . Th 
kept1c1sm ot the arm d f or e a with r spect to the ball1at1c 

detorm1nat1ona ot Los Alamos per s onne l has alroady boen app r-
nt , nd it ' y be antiolp ted that tb1s foe l 1ng 111 ow 

to include the tu ing nd firing meoh&niama and th e cor:iplox1ty 
of eapon a aembly. It la urt her noted that a do~And l s al
reo.dy pp rent fo r eapons o f aom wha t diff erent eng1noer1ng 
propert1oa -- o . g . o. o pon ·1thich • 111 penotrate the surface 
ot wator and detonate a t a pr o-det ermined depth. Ot her re-

ue t a fro~ the rmed £orces including the gui ded mis sile 
lnve~t1gator may be xpected to app nr shortl1 . 

20. I t 1s tho bol1e!" of tho aonior teohn1ca1 personnel 
at Lo Alamo1 that thi s l aborat ory should no t attempt t o 
carry out these purely ordnanco eng1n er 1.og aapoota of atomic 
weapon dev8lopmant. Conversely , l t i a atrongl1 auggoated 
that. t.heae problooa ahould co handled uaing the Sandia Lab
on.toi-1, tbe ex1st1ng ordnance .rao1lit1 s or t he Army 11nd 

aV'1, as ell aa addlt1ooal l.Abor tor i os tha t may have to bo 
e t up. 

21. I t 1a auggea tad t o your Corr.m1aa1on that the Loa 
Alamoa Laboratory may be most et.footiva 1! 1ta concern 1a 
11m1ted to th• nuclear components ot atomlo weapona including. 
naturally , tho teo.bn1que or supercritical aaaembl1 or active 
material . The laboratory would then be •xpeoted to cti.rry out 
reaearcb on both long-range and aho.rt-rango mod1t1cat1o.na ln 
tho nu.clear structure ot atomic weapona, but would not be e.x
peoted to preuent to ordnano eog1neer1og laboratories more 
than a 1'motional dea16'1 tor a weapon with the exoept1on or 
thoae parta 1nt1.Jaat•l7 concorned witb the nuclear reaotlon. 

22. auoh a d i vision ot reaponalbllity will clearl7 call 
ror tho moat aotive 11aiaon between thla l aborato17 and such 
other laboratories a.s are carr11ng out the engineerl ng develop• 
z:wnt. 11• auoh llaiaon will present problem.a, the7 are not 
believed to be iruNJ'IDOuntable. To maintain tho present ph1l
osoph7 and looali&ed Loa Alamos roapona1b1l1ty tor oomplot• 
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weapon davelopl!lont will not. onl.y result in a practical 
utr'1nbula ion of tfort devoted to lo~·range r aearoh. 
ut will curtail the rsspona1b1l1ty or th armed to~ea 

in a p1•oblem in which Uie7 are _proaumalily abla and anxioua 
to part.!.o1pate. 

23. It 1a turther suggested that Los Alamoa retain 
the respona1b1l1ty f or te~ting the nu~lear reaotiona to~ 
new atomic w~apons, but that ouch tes~a ~a have a purel7 
mili tary a1gn11"1cance b& oarriod out by the arl:l8d torooa. 
The distinction which is intended la that o£ separating a 
teot ot tho "Alamo~ordo" type from a toat of th "Croaaroad•" 
type. In view of t he limited f ao111t1ea of thio laboratory, 
however, the :10:st aotlvo a1.1a1atance ot the rmed forco3 would· 
be requlrad in aubs(Jquent "Alamogordo"•type tllsta, but the 
direct1vo re.!ponalbillty would come t'rom t his labo.rator7. 

24. Th• r e 1s attached herew1th a statement o!' the lab
oratory pro~1•am for 1947. Following the auageation a'bov•, 
thl3 project would be relieved ot essentially all the pro-
9r ao or the 41eapon Engineering and Development D1v1a1on 
~ Paragraph ''F"). In 1 ts place woulc1 be formed "' much a.mall er 
onglnoor1n& group ahoao respona1b1l1ty to tho weapon program 
would bo to roprosent t h1a laboratory in ita relation with 
tho .,o.nd1a Labor&toey or other ae enoiea oarry1ng out atoudo 
ordnance cnginooring, and to prepare for :such age.no1oa tho 
proliminary ~uy~entiona !or the dea1gn of weapona having a 
di.!'.i'oront ~rdn.anco charaOt4)r. Tho Sandia atolllto ot Loa 
:\ lamos .1ould b6come an lndopendent sntlty and would probabl7 
have to be· oona1derably enlargod. 

25. The problem or t he "produotlon" ot atomlc weapon• 
has bee.::i co!l:lidorod a bove. It la bel1oved that no immediate 
obange can be mado in the •>xtent of tho limited actual "pro• 
duotion'' carried out b7 Loa Alan:ioa. However, 1! the ph1l• 
oaop.'11 of ma.lntainin3 Loa la10011 aa an a tomio weapon reaearoh 
loborator7 is oarrled out. 1t la suggeoted that plan.I be mad• 
t o re:covo aa wuoh as po 1Jlble o! tbla routine aot1 vi t1 tro.m 
th1s 3ite. Th13 has the add1t1onal advantage ot d1aaem1nat1ng 
tha knowledge ot tho necessary tochniquoa aa ell aa deoroaa-
1ng the ser1ouaneaa to the nation o! a major acold nt or 
catna trophe at Loa Alau:oa. 

26 . A prosra~ o! training regular m111tar1 perso.nn~l 
1n t h0 asa mt>ly &nd O· mpol'lQnt part tea ting or the aUl'TOn 
atomic e4pona ha.a already boon inatituted wit.h peroonnaA 
basou t ~ nd14, bu t reoo1v1ng tho nuoloar and high exploa1vo 
phases o! their 1ndootr1nat1on at Loa Alaa:oa. The Los Alamoe; 
Lnbor tory la no lollt)o.r a.de uately at rt d with p"rsonn•l 
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·.iho:1 primary o ponD1b1li t1 ta the uo ly of tomlc 
woapons, lthou(lh such asombly oould prob bly lJa dono 1o 
a griivo na t!.onal u1er noy. 

27. Th atookpiling wld a tookpile storage o ' tom.lo 
w~aponn t boooming purel1 m111tary reepon 1b111ty tor 
wh ich t:;.u currsnt hoadquart rs ai~e looatod t the 3and1a 
;-Jaso . 

28. It 1 probably true t.h t the bov ct1v1t1e• 1n 
oapon re earch and development are 07 no ans auft1o1 nt 

lf thla country ia to ngage act1voly in an atomic rmament 
ro.co '.llth any hope of ultimate auoc a. At the r::ost uch a 
progrrun can hope to achieve only a t ~orar7 eour1ty; at 
the laaat l~ preoerveo & ramework .from whloh dn exp nston 
can occur 1t thl~ becomes lnovit blo tor th natlon. 

29. Up to the pronent time, th1s laboratory has not 
conoernod itself with tho application of nuoloar ner87 to 
probloma o! Clil1 tary p1•opulsion. Al thour.;h the pnl1m1na:ry 
phases of such dovelopmont fall withlo the exp rimental nd 
tbeorotio l background 01' Loa Alamos, lt 1 dubioua tr n 
adequate program could bu co.rr1ed out; at this ti.tle wlthout 
an expansion of tho !ao111t1oa ·'JL both the lnboratory nd 
oommuni ty. Eowever 1 the ohe.raoter of the exporl~ntal re
aeorch requ1rod by auoh a program, as ell as lta lntermed1ato 
.an tw·e be twuen a reactor and. a nucleur explosion, ougt;,oa ta 
tho posalb111ty or ultirr.ato po.rt1o1pat1on 1n thla rtold by 
tho Los Alnmoa I.a'borntoey. 

30. The 1nt1~to relnt1onah1p between the Loa Alamo• 
oormiunlty and 1ta teo.hnloal aotivit1ea has boon mentioned 
above. During tho war and the post-war year, thia relation• 
ship has h d a hJbrid o1v111an•mil1tery aharaoter with the 
oomtnUnity aona1dered as rather unusual variety ot Arrirl 
r oat. The oxaot charaoter o! the community tatua ha9 varied 
'"1th the dlspoaition• and direotivea or tha v riou• Commanding 
orrlcers and the Director of tho taborato17. It cannot be 
said that there haa ever been unan1.m1ty or complete aat1s
foct1on on thla subjeot. 

~l. For man1 roasona, it is dealred to suggeat moat 
onrneatl1 to the Commiaaion that tho7 givo the strongest con
:Jidoration to operattng Los Alaanoa -- 1t l t la to bo operated 
with npprox1.matol7 the above ph1loaoph7 -- a:s a one-contraotor 
clv111an oporatlon under the jur1a<l1otlon or tho Commiaalon and 
0110 or more ot its Directors. •f1 0 state with reluctance, but 
with conv1ot1on, that wo do not believe that a continued Arrrrt 
operation ot Loa Alaaoa as a rosearoh labor tory and attachocl 
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oozmaan1 ,,. w1U b• auoo•••t\ll• !for do •• b•ll•Y• ~t undeie 
A'n/:S opuat1oll 1\ will retain O'I •'tnot peiraoimol adequate 
to• th• taak• .raolna 1t. EV•D ~· P~•lJ Dd.lltal'J' guardlna · 
tur:aot1oaw111 pl'Obabl7 ~be•'~ do.ma ul'1matel7 wtih olv111an 
guai-4•· 

39~ Th• op•l'ti•ton ot toe Alamo• a.a a "OO'IPl'llJ' town" 
tn 1taelt 1a obaraotal•ed bJ' a numb•~ o~ oompUoattoiw ~ 
whioh llO' tb.• l••a• •r1••• trom a ;eneral deaire ot penozm•l 
to own th•1• home• and. ~ b• reepona1ble tb.l'OU8b •l•otton and 
ao•uns,7 iau•ton tor th• oobd1t1ona under which th•J live. 
A• th• pr•e•n•. t1• 1' 1• bell•'fed that tb••• probloma penal' 
ot aolut1on. ' th• aooompllablll9n' ot •h1oh •7 be dirfioult and 
al.ow, but no' b970Dd. the powers ot •nllgbtened ::anagoinent. 

a:s. lihether o• not Lo• Alae• ahould be 0011tinue4 ov•• 
a long p•r1o4 ot time 1• doub'l••• a p~blem •hioh •111 be 
oona1d•r•d by th• C=-1••1on. Thi• quea~ion baa naturall7 
reoeived oona1derat1on hero, and havlng reo•l•ecl a tentative 
att1rmat1ve anawei-, baa r4'au.lte4 1n oxtena1Y• programs ot 
pet-manent oonatruotion. Man7, but not all, o~ the aot1vtt1o• 
pnpoee4 tO!I' thi• laboltato17 ahould no' be oonduotod n1ar 
populat•d &r•••• ~· isolation ot the a1te represent. certalA 
OOlll"Un1t7 problem which la largel7 1.t no\ ent1rol7 balanoed 
tor p.x-aonn•l now her• b7 the attraot1on• or th• clima~ and. 
ot th• p.reaent mQUnta1noua location. Tb• 1aolat1on ot the 
toobniaa.l cozmrunl tJ la more oaa1l;r handled bJ • polio7 o.t . 
encouraging •ttendano• a~ national and regional ooient1~1o 
•ot1na•• both or r•tiUlar •o1ont1t1o :aoo1ot1•• and within tbe 
&tanhattan D1•tr1ot. The abaenoe ot railroad oonnect1ona haa 
oon~tbuted to a 1omewhat higher coat o.t tranaportat1on ot 
matoriala to the project. lfot a negligible .taotor involved 
1n a proposed change ot looat1on 1a the taot that a large 
number ot teoh."1.tqal personnel have remained with the proJeot 
beoau1e tbe7 and thoir fam.1l1ea •nJoy this location more than 
urban oomrm•nitios. It 1• hoped, should a new looat!on be 
oonaiderod, that 1ta advantage• will be oonaplcuoua. 

34. Should the 1nternat1onal situation develop to th• 
point at •h1ob tho United Statea ca7 oea·ao to have an1 concern 
tor .rurthor •••pon development or produotton, the Loa Alamoa 
Laboratory progrllm vrould require care.tul reoonaid rat1on. 
S1noe, preaumabl7, thla la not a ·point at 1asua at the ''re-

ent time, it nood not bis oonaidered here except to state 
that tho op rabiona 1nvolv1ng plutonium, the baa1o chemistry 
and ph7a1c , t?le rast reactor, the largo Van de Graatt ao-
c l rator, atudiea ot t rials at high temporatursa, 
proaauroa, nd rad1 tion dono1t1ea aro all act1vlt1ea whlch 
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will undou~tedl.7 plar.• role 1n t.tte/ peaoet\il app11~ao1ona 
ot atomS.G •Ml'SJ' :>.o •• lllpor•an• than the role .n.toh th•J' 
pl.&7 in a program •ho•• obJeot1Y•· 1a .. apoQ rea•&X'Oh• 

~o. Th• abov• diaouaa1on 1n 'no •.-i•• ~•al .. w1t.b a11 
th• prcgl'aiu 01 pz-oblema ot the labon•Ol7. ·bu• 1t 1• be• 
lievvd that the major on•• have b••J:t pr•a•n•ed• '..t'h• •tat~ 
ot the laborat017 !•• o~ cours•, d•epl7 conoerned with th• 
att1tuda or tho Ooumd.aa1on with reapoot to tM•• -.ttera, 
and la, ot coUPa•, ava1labl• ror an, .mol'e detall•d d1aou..•lon 
which. th• CODai••1on ma7 de•1~. 

Re E. l'U'adbur7 
D1rootoP 
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File References 

Ref. No. ~ Par. No .. 

l The followine documents present various technical aspects of 1.45 
the Crossroads Operation. Copies are locatecl in the Lo.s Alamos 
Document Room, LJ:>s Alamos, New Mexico. 

Number Title Date Author 

L.A.MS-430 Crossroads Technical 9/1/46 H. G. Weiss 
Instrurnenta tion Report: 
Timing Signals (Test A & B) 

LAMS-428 Crossroads Technical 9/1/46 J. C. Wieboldt 
Instrumentation Report: 
Air-dropped condenser 
gauges. 

IAMS-428A Supplement - Crossroads 9/1/46 J. c. Wieboldt 
Technical Instrumentation 
Report: Air-dropped caidenser 
gauges. 

LA-613 Nuclear efficiencies of ll/26/4/:i W. Rubinson 
the Bikini shots as · deter-
mined by the Radio-chenic.al 
Method. · 

LAMS-431 Crossroads Teclmical 9/1/46 T. D. Cabot . 
Instrumentation Report: A. s. Jerrems 
Ga.nma Timing Radio Link 
(Test B) 

LAMS-37S Manual for Pit Assembly 3/22/46 R. E. Schreiber 
of Nagasaki Type Bcmb. 

LAMS-381 Pit Catalog; Destination 5/7/46 R. E. Schreiber 

AM-2663 

AM-2363 

Kit. 

List of Reports Prepared n.d. 
by Director of Ship Material 
Organization. (Operation 
Crossroads). 

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

Catalog of Atomic BCtUb n.d. 
Photo3raphy for Able Day, 
1 July 1946 and Baker Day 
25 July 1946 

©EORE~f . /QiJ_ 

United States War 
and Navy Depts. 
Joint Task Force 
One 

United States Viar 
and Navy Depts . 
Joint Task Force 
One 

United States War 
Dept. Army Air 
Forces 

r 
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Ref. No. 

AM-2360 Crossroads Signe.ls 
(Transcription). 

ftJl.-2443 Overseas History B
Di via ion Measurement 
Section. 

AM-24SJ Operations Crossroads, 
Official Report. 

LA-550 Crossroads Handbook 
of Explosion Phencmena 

LA-577 Forr,'IBtion and Rise of 
Smoke Clouds from 
F.Xplos ions 

W/ll/46 U. G. Holloway 

8/15/46 H. M. Lehr 
M. G. Holloway 

n. d. United states War 
Dept., Army Air 
Forces 

4/9/46 s. T. Cohen; J. 
Hirschfelder; Mac 
H. Hull; J. L. 
Magee · 

6/lll/46 s. T. Cohen 

Crossroads Technical 3/7/46 
Planning for Banb Section 

l.AMS-432 Crossroads Technical 9/1/46 H. J. Hall 
Instrumentation Report{ 
Firing Signals (Test BJ 

LAMD-52 History of Los Ala.mos 4/30/46 M. G. Holloway 
B-Division 

LAMS-429 Crossroads Technical 9/1/46 Norris Nereson 
Instrumentation Report; 
Gamma Ray Timing (Test B) 

LA-620 Capture-to-fission Ratio 2/J/47 W. Rubinson 
of Pu-239 for Bomb 
Neutron Spectrum. 

2 Code of Classifica tions and Salaries prepared by the Pers cnnel 2 .1.4. 
Group and approved in February 1946. A copy of these regula
tions is on file in the Central Mail and RecordsSection, Los 
Alamos, New Mexico. 

~ 

3 Letter from l.tajor R. I. Newcomb, 22 J anuary 1946 to the War 2.16 
Department Wage Administrator on the subject of Special Bonus 
on Contract W-7405-Eng-36 (Test Personnel Only). This basic 
corranunication was approved by first indorsement fran John R. 
Ebersold on 25 January 1946. A copy of this correspondence is 
on file with the Assist.ant Area M'.anager, for the Los Angeles 
Office, Los Ala.mos Project Office , Los Ala.mos , New Mexico. 

4 Letter of 28 January 1946 from Dr. N. E. Bradbury to automobile 2.22 
manufacturers requesting allotment of ca r s for Los Alamos. Copy 
located in Central Mail and Records Group, Los Alamos, New Mexico. 

2 



Ref. No. 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Letter of 23 July 1945 fran 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 a.nd Record 
Sec~ion, Los AL:i.mos, Nevi MelC.ico. 

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

Inspection Report, 2S Augus t 1945 from Lloyd E. Blanchard, 
Consulting Engine er to General L. R. Groves. A copy of 
this report is on file at AEC Mail and RecoI".i Section, 
Los Alamos, NelY Mexico. 

Letter fran Dr. Wright I.angham to (!apt. James F. Nolan, 
8 March 1946 on the subject of: . Violations of Health 
Pass es. A copy of this correspondence is on file in t he 
Hea lth Group files, Q Building, Los Alamos, New llexico. 

A copy of the N..aster Policy FI>-502 contract, June 1945, 
is on file in the Business Offic , Los Alamos, New Mexico. 

LA-516 Measurement of Nuclear-Banh Efficiency by Obs ervation 
of the Ball of Fire at F.a.r ~ Stages , by Hans Bethe and 
Karl Fuchs, written 20 February 1946 . A copy is on file in 
the Document Room, Loa Alamos, New Mexico. · 

LAMS-JOO Progress Report of Theoretical Physics Division 
for September 1945, by Hans Bethe . A copy is filed in the 
Document Room, Los Alamos, New Mexico. 

LA.MS-405 Progress Report for 'Theoretica l Physics Divi sion 
for May and June 1946 , by R. D. Richtmyer. A copy is on 
file in the Document Rooni , Los Ala.mos, New Mexico. 

LA-623 Radiation Hydrodynamics Part V, by Rolf landshoff, 
10 Februa.ry 1947. A copy is filed in the Document Room, 
Los Alamos, New Mexico. 

LAMS-273 by Hans Bethe, Progres s Report of the Theoretica l 
PhYs ics Divis ion for July 1945. A copy is on file in the ·· 
Docur:i.ent Room, Los Alamos, Ner1 Mexico. 

IA-590 Rate of React ion in a ·uclear Fiss ion Bor:ib Stopped 
by Depletion Alone, by E. Baroody , 24 July 1946. A copy 
i s ·on file in the Document Room , Los Alamos, New Mexico. 

LAHS-2137 by Hans Bet he , Progres s Hepor t of the Theoretica l 
Physics Division, August 1945, '26 September 1945. A copy 
i s filed in t he Docun.ient R0001, IDs Alamos , New Mexico. 

IA-344 Six Lectures by E. Fermi , v.rrit.ten by D. Inglis. 
Part 1 - I deal Igni tion Temper a ture , 27 July 1945 
Part 2 - El ect r on Ter.:iper ature lag . Secondary 

~cactions , 7 August 1945 

3 

Par. No, 

2.52 

2.77 

3.14 

J.15 

3.16 

J.16 

J.19 



Re.f. No. 

18 

. 19 

20 

21 

22 

23 

25 

Part 3 
Part 4 

Part 5 -

Part 6 -

Item 

Addition of Tritiurn, 18 August 1945 
Time Sc.::i.le . Radiation Cooling. 
11 S~pt~rber 1945 
Thermal Conduction as Affected by a 
Magnetic Field, 17 September 1945 
Loss by Particle Ranges , 9 October 1945 

Copies of these reports are located in the Document Room, Los 
Alamos 1 New Mexico. 

. 
Letter from Dr. R. R. 'Nilsc>n, Jl October 1945, to Dr. N. E. 
Bradbury on the Subject of Ccmbining R and F Divisions . 
A copy of this letter is on file in Centra l Mail and Records 
Group, Los Ala.mos, iJew .t exico • 

The 40" Cyclotron was purchased from Harvard College b.}r the 
Los Alamos labora tory, on Contract \T-7401-Eng-31, for 
$200,()(X). The Cocl:croft- Walton accelerator was purchc.1.sed 
.from the University of Illinois, on Contrcict W-7401- Eng-J2, 
for $22 1000. The 11 ahort tank" Van de Graaff was purchnsed 
fron the University of Wisconsin, on Contract W":'-?401-Eng-JJ, 
for $00,000. 

Letter from Ma jor Gener~l L. R. Groves to Dr. N. E. Bradbury 
12 Decc~ber 1946, conf!lrming telephonic authority of January 
1946 to construct Van de G:r-daff. A copy of this document is 
loc<ited in the Laboratory Director's files , Los Alamos, New 
Mexico. 

Letter from Dr . J . L. McKiobcn to Dr. N. E. Bradbury, 11 
October 1946, on the subject of the history of the 8 Mev 
Van de Gra.a ff Program. A copy is on file at Central Mail 
and Records Group , Los Ala.mos, New Mexico. 

LA.DC-72 Distribution of Neutrons in the Atmosphere by 
H. M. Agne-.v, w. c. Bright, and furol F'rcm1.n. This was l..'.ltcr 
published in Physic:i.l Review, 1 Au.gust 1947, Vol. 72, No. J. 

A complete historical record on the r adiat ion accident. 
31 August 1945 fatal to Harry K. Daghlian, is on file in 
the Centra l Mail and Recorcil Group, Los .4.J,.,1.mos, i~eVT Mexico. 

The complete case history of the ac c i dent and death of 
Louis Slotin, 21 May 1946, is on file in the Central Mail 
and Records Off ice , Los Alamos, New Uexico. 

LAM.S-452 The Pajarito Safety Manual, by Raemer Schreiber 
J Dec ember 1946. A copy is located in the Document Room, 
Los Al.runes , New Mexico. 

L"1.LS-J67 E>cperiments on a High Efficiency Fast Neutron 
Counter, by Chri:Jtopher Wri~ht and Volney c. Wilson, dated 
9 April 1946. A oo py is located in the Document Roo:n , 
Los Ala!:ios, New Mexico. · 
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28 

29 
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31 
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'"" Item 

U-531 Tim~-Space Relationships by Julian Mack, 
2 April 1946; IA-509 Gamm.a. Hadiation at Hiroshima, 
by Donald C. Livingston, 10 December 1946. Copies 
of these documents are on file in the Document Room, 
Los Ala.moo , New Mexico. 

Letter from Dr . Eric Jette to Dr. N. E. Bradbury, 
10 April 1946, on the subject of Chemical and 
Metallurgical Research at Sit e Y. Origirial copy is 
located in Central Mail and Records Group, Los Alamos, 
New Mexico. 

Complete' correspondence from Dr. N. E. Bradbury, Major 
General L. R. Groves and Captain R. A. lavender approving 
the establi.shment of the Documentary Division with Major 
Ralph Carl:Lsle Smith, Division Leader, and final directive 
from Dr. Bradbury announcing the formation of this new 
division, 21 August 1946. Located in Central Mail and 
Records Group, Los Ala.mos, New Mexico. 

Letter from H. A. Bethe, 21 August 1945, gives the tenta
tive plan for the Los A.lames Handbook, with suggested 
topics . A copy is filed in Central Mail and Records 
Group, Los AJ.,amos, New Mexico. 

The Tolman Report of December 1945, rec001rr.ended the 
program of declassification adopted by the ManhA.ttan 
Engineer District. A copy of this report is on file in 
the Laboratory Director's Offic e , Los Alamos, i':ew Uexico. 
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