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Research in Theoretical ~~~ 

Background: 

In 1946, after a distinguis~d career in physics, Professor 

Leo Szilard became an active reseaxch worker in biology. As such, he 

has bad great influence, not only ·because of his own research efforts, 

which were to a large extent made in collaboration with Professor 

Aaron Novick of the University of Chicago, but a l so because of his 

catalytic influence on workers in other laboratories. The evidence sub-

mitted with this application makes it abundantly clear that :ln th:i.s 

respect Szilard is a unique person. The persons priffiarily responsible 

for suggesting that this proposal to the National Science Foundation be 

* made, together with others who support it , are comrlnced that science 

will profit greatly if be is given research support with freedom to 

move about among the five participat ing institutions. 

Theoretical biology needs to be strengthened and it is believed 

that the proposed plan will be a significant factor in accomplishing 

thiso 

* 
Theodore Puck, University of Colo:.~ado School of Medicine 

Max Delbrllck, California Institute of Technology 

Bernard D. Davis, Ne-v1 York Univers ity College of J'iiedicine 

Rollin D. Hotchkiss, The RockefeL.er Institute for Hedical Research 



. 
The Pro;po sal: 

It is proposed that the National Science Foundation make a 1'1 ve-

(or ten-) year grant for the salt..ry and travel ot I.eo Szilard with the 

understanding that he "!i.l.l spend time at each of the f:lv institutions 

making this proposal, working in collaboration with t.he :persons indicated 

in his meJOOrandum, • . .ri th others Oi' alone. He would be given an appropriate 

appointment and titl~ at each of thes~ il1Stitut~._::m:>" 

It is reques~~d that the grant be IJ:l&ie to tht~ Californ:ta Institute 

of Technology o 

Supporting Evidence: 

The following attached documents are offered in support of this 

proposal: 

L Memorandum by Leo Szilnrd. indicating his interest in the 

proposal and stating his understanding of how ·the plan •.mulrl 1rork. 

2. Currlcuhun Vitae of Leo Szilard. 

3· A partial bibliography of Leo Szilard lil>ting some of his 

papers in physics and his publications in b:tolog;y. 

4. Supporting letters fro~il the ps,rticipatin,3 institutions. 



* 
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Annual sal.&":Y 

* Travel a.nd subsistence per yea.:r 

Contribution to TiltA retirement fund 1 

7-1/2 ~ o£ salary 

Total annual direct cost 

I ndirect cost 15 ~ 

Total. annual cost 

Total for five years 

Total for ten years 

$ l4,8oo 

l,llO 

18,410 

$ 21,171 

$ 105,855 

$ 211,710 

This item is based on the assumption that the equivale· t of thzee 

cross country trips will be made per year and that two-thirds to 

t hree-fourths of D:.·. Szilard's time will be spent e.wey from bcm.e base. 



/ 
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Hernor andum .!?X ~ ~lard. 

At present I a m a merrber (Profes sor of Biophysics) at the Enrico Fermi 
Institute for Nuc l ear Studies at the University of Chicago . Thi s 
position ., while i t may be rega·~ded as very desirable in meny respects , 
does not repr esen t t he proper 3etting for the pursuit of my biologi cal 
interes t s . 

I take the l i berty t o submit here-v1i th a memorandu~1hich I propose 
to serve as a Senior Re sear ch 3cientist-At·-L8rge~itb€r f or five or for 
ten years. ) 

I understand t ha t under t he te:rms of s uch a position I i.Joul d be f ree t o 
pursue my scienti f ic interests an:y-where in affiliation 'lith universi ties 
or research i ns titut es. Ini tial.ly, hmtever, I v1ould be affilia t ed. 'W i t h 
the CJlifor nia Institut e of Technology, Pasadena , Cnlifornia; the 
Rockefeller Ins titute for Medical Research in Ne1; York; the Depart ment 
of Pharmacology of t he Medical College of Ne·w Yorl~ University in New· York; 
the Depar tment of Biophys i c s , Medical School) University of Color ado, in 
Denver; and the Enrico Fermi Institute for Nuclear Studi es at the 
University of Chicago, Chicago . 

In gene ral my resear ch '~i ll be in the f ield of quantitat ive bl;?lo~. 
More particular ly, I e~pect t o be concerned with t he formation of adaptive 
enzymes in microorganisms , and the formation of anUbodie s in spleen cells 
in vitro, prob lems connected -.,ri. th . the growth of rnicroorgani sms a nd tissue 
cells in Vitro , t he gr outh Of Yiruses i n micr oorganisms 1 as ,.Jel l a S i n 
tissuecells in vi tro, and t he t r ansformation as we l l as the transduction 
of genet i c characte rs in microorganisms. 

I "Would expect initially t o corJperate in the Rockefeller Institute -with 
R. Hotchkiss , M. Fox , N. Zi.ndeJ• and Paul 1ileiss; at J.\Tew York Univers i ty 
1-1ith Bernar d Duv is and We r ner Haas; at the University of Col orado with 
Leonard Lerman and T. T . Puck ; a t the Californi3 Institute of Te chnology 
with Max Delbrtlck a nd R . Dulbeeco; and at the University of Chicago llith 
A. Novick and H. Anker. 

/ 

In the follo"Wing I wish t o preBent two point s of view t hat mi ght be relevant 
in judging the usefulness of my serving ~ s a Research Scientis t-At-Largey 

~ ' e-(7 • -

(a) At present cert a i n branches of biology in 1;hich I am i nte:;,·es ted are 
in rapid progress. The pr oblec1s of pr ote i n synthesis, t he role of RHA 
and DNA, and the genera l problems of self-reproducti on, differentiation 
and aging are rapidly becomi ng open to attack by means of new t e chniques . 
In part, this is d•.le to pr ogr e s s i n the f ield of mi crobiology and, in 
part, it is due to progress in t he techniques of ani ma l cell C"ulture s, 



as well as otb.er fieldso This appears to be a sit 1atior.. wh~l·e it 
lmuld be of' great advantage for r ~one intereGted ~.n general b5.ological 
laws to be able to shift from on(. biological mater:tsJ. t.o e.nother 1 a.s 
the problem tlema.nds 1 e.nd to be f;·ee f'ro.m the lir;d tat.ions of usi ng just 

the few techniques which any one person can master. This icJ.eal is not 
fully attainable for anyone shor··~ of be:ing J:i:ia.de head of a researeh 
laboratory of' some size created d.e 110'-'"0: and, thus being ena.tled to 

assemble., so to speak, from scra::ch-e:-Butf!_;:iently large .nu varied team, 
and at the same time being given an a.dm:!.nistrE':::i,re setup which leaves 

the head of the laboratory free of a.dm:.l.nir.tre.tive dutieE in ord~r to 

enable him to effectively work with such a. teo.ra. Jloue·vcr~s a. Research 
Scientist-At-Larg~it might be )OSsible to a.pproxtmate somewhat this 

ideal situation (which is probe.b:Ly not ~~Z atta.i:aablG: in the United 
States). (As a Research Scientist-At ... La:~.•geJ it sho'.Lld be possible for 
me to establish collaboration with a. sufficiently large and varied group 

of' scientists scattered across the country in dlff3re . .1t J.aboratories 1 

and a.t the same time I would remain free of a.d.Innist:r·a.tive duties. 

(b) !}.s a. Research Scientist-At-!..arg~ it s.bould be J;OSsible for n:e to 
acquire intimate knowledge of ex-.-,1eri.ment s condl.lCted -·rith a. great variety 

of biological material and di ~er3e techniClues, e.nd thereby to be in a 
position to try to function as a. "theoretical biologist. " This statement 

requires a. quel.if'ication: 

Biology has not quite reached th~ stage which was a t tatned by :physics 
hal.f a. century ago when enough f'a.cts "lr."ere established to permit a 
theontical. pb;ysicist to come up with signif1.cant 1.nsights on the basis 
of' the established facts. Yet in biology \l'e might be very uell on the 
verge of a s1m1la.r si tua.tion, a.n•l a few scientists who are s inclined 
may attempt to act, for a period of' time a.t lee.st, as theoretical 
biologists. This .I!I.eans that it might be well at present for a fet.r 
seientists to put less emphasis on their own experlments and spend more 
time trying to keep in close tou."!h w1 th the experi.~ents of others in the 
hope of being able to recogni.ze ev patt.erns and t.:> gain insight into 
some general biological la.vs that have so far not zlt1arly emerged" It 
may be tbat the main difference ·.letween theo:i--etica _physicists of' the 
past and the would-be theoretical biologist of' the present ~. s quanti
tative rather than qualitative. The would-be t.heoreticel. biolog:lst 
w"'uld probably not be able to ke~p on studying the res·ults of' ot.t rs 
and thinking about them for a ve~y long s t retch of U.me. M; ch sooner 
than a. theoretical :peysicist~ he 1.f:ill fe .1 im:pel.J.ed to do :f'urth:.::r 
experiments (or to induce someon~ else to do them) occ!).U£e he will feel 
the need to cut down the number of possible av-ent!es along llhich his 
further thinking may be tempted to wander" 

With respect to the. issue of whether support should be gi 'Tea for 
f'i ve or for ten years, I wish to present the following poin·;:, of view: 
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If' the support i s given for ten years, 1 t t:i'OuJ.d take me to the age of 
68 years , which is the present :retirement age at mo £t universitles. 

On the o ther ha.nd, L"f t.lle support is given :f.'or fl ;re years., I would b.&ve 

to contem;ple.te returning to th•~ U'niversity o~ Chicago when the suppo:c-t 

lapses. Whlle I unders ts.nd th3.t the Uni-.rel"sit.y of Ch.i.ca.go would be 

agreeable to nr:r raturn.ing to it. at any t.ira.e I desire to do so, prior 

to reaching retirem~nt aga 1 yet should I return to Ch:l.ce.,go after a 

lapse or f'i ve years the1·e woul'i arise the <;_uestion o:f how to spend t he 

remaining time in a productive manner. 



Curriculum Vitae of Leo S_ilard 

I was born 'in Buc'.apest, Hungary in 1.898. 1 -went thrOUGh officers' 
sehoul there during the first Hor d. vlar ·md studi~d et't;i.net-ring tl ere. 

In 1920 I left Hungary to contin e my engineering stua]es in Berlin. 
However, the attraction of physic> proved tc be tel." great. Einstein, 
Planck, Von Laue, Schroedinger, Nernst, Haber, and :rr. nck we e at that 
time all assembled in Berlin and attended a journal ~, · 1 in physiC's 
which was also open to stt·dents, I s>o~itcherl to ph.rsi s and obtained a 
Doctor's degree in physics at the ';JnivPrsity of BErlln ur;der Von Laue 
in 1922. Myth sis \1 -see attached list f ptibHcaU ns) showed tha t 
the Second Law of Thermodynamics covers not c·nJ y the mean val11es, a s 
was up to then believed, but also deter" ::.ne., the general form of the 
lmJ that governs the :fluctuations of the: vaJ.ues. 

Subsequently, I was a research wot•ker in one c.::' the Kaiser \Vilhelrn 
Institutes in Berlin and la er joir~d the tE:a-.hing staff of the :Jniversi ty 
of Berlin (as Pri:vatdoLent) -wl•ere I rema · neu nUl l9J1. Of the papers 
{l - 4) published during this per1.od, some are e:x-periu,ental, and some 
are theore tical. The last one (4) established the corm<>ction tetween 
entropy and information -which forms part of present day information 
theory . 

In 1933 I \·lent to England. I considered at "Ghat time becoming a biologist, 
and A. V. Hill e:aid that he v!ould find a position for me as s dtmonstrator 
in physiology. It O<"'C\lrred to me, ho...,ever, just then that a nuclear chain 
reaction might be possible if ll'e oul.d find an element that v:ould emit 
ne utrons when b ombarded by neutro1s, Artific al rad:i.oactiJity was dis
covered a fe-w months later by ,Tol.Lot and seemed to pr )Vide ar. impo ... tun~ 
new research tool in nuclear physics, This decided me to :rove into nuclear 
physics. 

In the summer of 1934 I started work as a g .est in ot. Bartholomp•.-1 's Hospital 
in London and this work resulted Ln the establishment of the Szilard
Chalmers Reaction { 5) and the dis~overy that s1 Oil neutrons are emitted 
by beryllium if the beryllinm is "'.!Xposed to gamma rays of radium 6 ,1. 

In 1939, after the discovery of t·:m fisslon of u:?:"aniuta, the use of these 
slo-w neutrons from beryllium m&de it possible to see that uranium emits 
neutrons when bombarC.ed by neutrons; the fast nE>utrons erni tted by uranium 
--ould be eas ily distinguished frotn t:1e bo!:lba .. ding slo1-1 neutrons. 

In 1935, after a visit t o Ne-w lorl , where I spf'>nt a fe·;J mcnths as resear~h 
associate at New York University, l accepted a positi 'n at the .::'lar•·ndon 
Laboratr>ry, Oxford Pniversity. D 1r ng this period I worked in tbe field 
of nuclear physic s /3-l l) . In 1938 I ~arne to A!!'<;!ri-::a under arrangement 
with Oxford universi t y, which permitted me to spend hr:~lf my t ime in the 
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United States. I was in the 'lr,ited States during the time the l>'tunich 
Agreement was negotiated. A .. ter Munich I decided t stay in the United 
States on a full-time basis, and l resigned at Oxford. 

In January 1939 I learned of the disco·ery of fission, It s.emed 
important to find out at once if '1eutrons are e1itted in that process, 
for in that case a chain rea~tion in uranium had to be rPt;':lrrled as a 
serious possibil i tyo I therefore as~{.ed the pernrission of Co .. urnbia 
'Urliversity to work there as a guest and perforGl an experimf'nt in order 
to settle this question. This experimer:t Cioin tly performed with 
Walter Zinn) led to the discovPry of the neutron emission o-f: urArium .• 
upon which the chain reaction is based ( 12, 13). The s&.ne d.~.scovery 
was made independently at about the same time by Fermi and h.:.s co-rmrkers 
and by Joliet and his group. 

In July, 1939, I recognized that a chain reaction might be set up in a 
system composed of graphite and uranium. Because of the serious conse
quences of this possibility , it seemed that this was a matter in which 
the government ought to take an i nterest. I therefore went tc• se e 
Professor Einstein to enlist his help in approaching the govermn ntc 
After several consultations, in ·which E. P. Wigner and Edvmrd Teller 
partic ipated, Einste in vl!'ote a letter to President Roosevelt, and in 
response to this letter, the President appointed a committee under the 
chairmanship of the Director of the Nuttonal Bureau o:f Standards. 

In Ji'ebruary 1940 I described the chain-reacting uran.;.um-grapbi tP s~rstem 
in a paper I sent to the Physical Revien~ (Februarj, 1911-C). For reasons 
of secrecy, this paper was not published. 

In November of 1940 a government contract vms given to Columbia University 
for the development of the graphite-uranium system, and I beca:.1e a member 
of Columbia University's National Defense Research Sta~f. Early in 1942 
our group was moved to the 'Jniversity of Chtcago; 8:'ld on Decf mber 2 .• 1942, 
the chain reaction system vms put into action. 

Recently a patent was granted to the Atomic Energy :;ommission on the 
chain- reacting graphite-uranium system, jointly in the names of Enri o 
Fermi and myself'. 

In 1943 I became a nat rralizt::·d citizen of the: \Jni te<i States 

In October, 1946 I joined the staff of the University of Chi cago as 
Profe ssor of Biophysics in the Institute of Radiobiology and Biophysics. 
Thi s institute never grew as originally intended, it had a suc-cession 
of directors, and it was recently disso lved . I re~ained on the staff 
of the Universi ty of Chicago but have so far not joined any department 
in t he biology division . 
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I ahould perhaps mention re ·c.int beve b'-' n f'"'::- a nmribe1"' 0f years 
also Visiting ProfesaoL in the D~pm tr ~nt of Bioph B5 •.. s of tbe Medica . 
School at the Unlversit• of C o·aoo. 

When in 1946 I was fac~d with t. ~ t.aek of com.srti1g myse i to e. 
biol gist, I teamed up ,,ith Dro a1·on Hovi k. a ph.fsicol che ist. I 
had known him from · s ,.iork in tnc , a.l tum p oject. We both go·i:. o t 
training in blology throllgh suran.?!r _o<.U.'<!es, r;. h a3 I'r. Delbrtirk's 
course in Cold Spring Ha.rbo in o -~~c ial . i ·u ·es, nf Dr. an Niel' a 
course in bacterial biochemistry at P,c:if-T.c C!l:'O' ·• Dr. Uovi"k and I 
worked as a teant until rec:ently -when tne Inst:. tute ol' Rc.dio ioloe;y and 
Biophysics was dissolved. 

A list of publications is attach~d, cont.ain..;ng a sr.ort desc:::-i.ption of 
each paper. When -we starttoC. ou~, \Je ·i.ried to unde .. ~s ·~ uc a r.tdk1 ng 
phenomenon just the discov~roecl oy • Kelner, 11ho sbo 1ed that bacteria 
killed by ultraviolet. ligbc. can e reactivated , y sh1niug V1s:1ble light 
at them (Bl). A detailed analysis of the pt· n0men:.~1 enabled us to 
interpret it 1.11 tero:.s of a "p0is.::m" thut is prc•di.leed by ultraviolet 
light and is decomposed 'ty visible light. ·r.hJ.S it1terr;ro&t t.ion ,.,.,s at 
first controversial due ·~o Dulbe""co 's ~·o·ck on l.J.gbt rE".activatim of 
ultraviolet killed bacterial vir. sea, but lms in the e~ntire become 
-widely accepted. My mm inte es~ n the Stlbject -: anecl -when I cov1.d not 
convince mytSelf that ~e v1ere dealing wi th 'l pilenou:~non that serves a 
useful biological ptTPOSe in the life of the bscteri~. 

Next, 1Je t ed Otll" attention to the a'~udy o-: · act.e:riaJ. ,-·!,.. ses in t!1-= 
assumption that viruses rraJ prove to .e mur·h &implcr t.han b<Acter5.::\. 
We obtained som ver-y interesting res'· ts (2) but. a~c:!.dcd tu s.J.:ft after 
a ~hile to the studJ of bacte~ia. 

The t~o phenomena in -whic:h ¥:e -we "! particul~:.rly interestec1 •:e::.·~ 

a) mutations ane b) the formation of edaptive enzyn:es Y1hic l!r.o;::ised 
to provide a tool for the atu.cly :r.L· protein s rnthesis. 

We were diel'!atisfied, h<Ywe e > 1riY~h G1:le met!! (s ':.h~t ~•erE.. a r il..able for 
the study of tnese phenomena. s_ "l!~d w ts '"'e· _ss cy to s luJ' boc-
·erial populations in tbe gro-wiu-3 co Cl.i tion in a sta'~ionary st.ete, 
i.e. -we tho f¢t vie ought to use a continuous 1lo, Ete ·i e . ~!"!. d~velopsd 

such a de vi '!e, ·Hhich -we called a "Che osto. t. ·· lu t'tls part::.r lur devi.:e 
the rate of grm1th of the bacteri.a can be ch.mged oy cbrlne:,iug t.he <-on-::en ... 
tration of one of the growth factors of our ch'?osL1g ·1h5.c.~ t.=3 • ake the 
cont olling growth factor. 

vle started out by using the "C ·enost-;.t'' fm: tbe st-udy of ml.itutiona and 
obtained quite unexpected :result 3 at the ve. y ou.tGet. It t rrned out, 
for instance J that t rate at -w .licb cer-cain o.d;atious occur J.oes uot 



change v7hen >·Je change the rate at wh ,.h the ooc·~eri2. divide; ·r.;e could 
vary the rate of grm th idthin a ··ide range •itho'.lt changing t.b.e rate 
at which these mutations cccu.,.-red . 'e found one :'&rnlly of conrpoUl C.s -
purines - which may cause an obo t t.e _. ld i crease in -che tU\1tat.:i. )U 

rate of bacterie. without any l'lppr.=cinole killing. ArLU. '~e aJ..,o found 
antimutagens, "hich in very stlell contr ctions ;zill fully count.....,ra t 
the effect of purine-type mutagens. 

In a bacterial population maintained in tl'le "CheGJoatat •· the:re occur 
evolutionary changes {3) and one st1~in of bacteria is replaced by a 
mutant strain, which can grow faster in the conditions prevail~ng in 
the growth tube of tbe 11Chemostat." \-le observed sttccessi e evol'.ltiona...ry 
steps of this sort in each exp~riment of sufficiently long Guration and 
were able to analyze the phenomenon. 

Experiments on adaptive enzyme fo:-mation performed by r.1esns of tLe 
"Chemostat" are still in tbeir in::'ancy but it seems that the "Cbemostat" 
will prove to be a necessary tool in that field also. 
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* PARI'IAL BIBLIOGRAPB'C OF LEO SZl.L..'illD 
('With ~nno!.ationa) 

A PlrpJics 

(l) Zeitschrift ftir Pbyaik, 1%~5, p . 753, 32. Tl•5.s p8.per extends tl:'.e a:ppli .. 
cation of thermod;ynamics ~o t.he de:t"iv&tion •)f 'the lPYS of thcrmod.~mamica1 
f1uctua.t:'i.or:.s. Tt w~s scc~:;_Ji ed as diss"':<. tetio by t1J.e Unl·ITe:r•s:! ty of Belrlin. 

(2 ) Zeitachrif c fHr Physik, 192;->, p. 688, 33. - joiutl:r vli:..h IL l\'larli:. This 
paper reports experiments which r c,realeC. cmom 1J.ous acnttering of X-ra.ys. 

(3) Zeitschr ~ ft ffu- Pbyslk, 1926, p. 743, 35. ~ jointly with Eu l\-ia.rk. This 
paper reports experimen'.-;s oa pol arizing X~reJrB by :reflection on crys·ta1so 

(4) Zeitschrif't ftir Physik, 19'29, p. 8l~O, 35, l'h5.s :pa:pe.t..• evaluates the 
increase of entropy •.vh:lch ifl con.1ected .~l th operatlons of an. intelli
gent being on a thexmod~namical system if tbeoe o:p.e1~at1ons are controlled 
by measurements of variables which a.re Sllbjet;1~ to thermoJ.ynnmical flu.c
tua.tiom.lo Thi..s paper wa.e accepted as Hab:tlitationschr:l.ft by the Univer
s ity of Berlin. 

(5) 11Chemical Separation of the Radioactive "€lement f'rom its Bombarded 
Isotope in tbe Fermi Effect' -- ,joint] y i·r!.th Cha.lJJers.. Natu;."'e, p. 462, 
1341 19)li. IJ..1}lis paper d.e··.oz~sti ates a general_y appliceole-pro,.ess 
(Szilard~Chalmers reaction) for tDe concentration 0f a radioactive 
element produced l';y neut. OW'' if the eleruf.:n'G ru1.s to be sepa:rat~d from a 
mass of a sta"ole element ~11. h wh C'h ·• t is r:bem:T -ally ir.ot.c 'J: c . 

{ 6) "De terting Neut~:>ons 1 i be"'·tt tf d .c-~~om Be·(yl i um 11y -, 1 :u:na R1~,rs , " r,.. 494) 
134, 1934. Nature. 
This paper describes the discove:~.·y of :··adit~m~1: H ·ylliLm -t1hoto neutrons 
~hich, being of low energy, represent a useful too~. in nuclear research. 
Tbey "v1ere universally used later ln the disco·rery and investlgation of 
neutron emission of ll!'BJ1ium on whirh a. chain reaction is based . 

( 7) "Liberation of NeutroLa fi'Olil Ber;rlliuru by X-R(lYS" -- jointly \Ti th 
a group of six othe:-s, 'P• 880, 131~, 193~. N'at·.~re. Using x"ra.ys in 
place of gamma rays the thl"'E shold f'or the e ~if&T.on of photo ~1eutrons 
from beryllium is determinec~ by orarying t.he volu~ge of tt.n X- ray t\.lbe 
and is found to be some'\;~hat above L5, and .vell below 2 m.e"v" 

(8) "Radioactivity I nduced by NE·utr·ons 11 
_,.., joint;lJ· witi1 r.rb.aJ.me:~s, p. 98, 

135, 1935o Nature. In thiF., paper a r.!eutron :r.ndi.K:<'ld rr.;cl.ioacttve 
period of a:bout -3-'1/2 hOL'J.rs is re ~orted in In(;J1J1ll whicb does not fit 
in with the explanations f ound f or other A·adl.C acU Ye periods. In a 
later paper it. ie shown tha.1, it is due t o aa excited Indi.um nucleus 
which is isomeric with stable iudi!ll1! nucleus llt;a 

*Some of Szilard's roost f.rrrp •rtant. ~rork:.:; still reilla:i.n tmpublishable, 
for reasons of national security. 
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(9) "Absorption of Residue.l Netltrons, 11 p. , 136, 1935~ ~!:.· 
This paper reports the discovery of neutxon resonances at low 
energies, give'j an estimate of the:J.1• energies, eud steteo that ·C;he 
energies can be mea.sured by observing the .::ibt:•orpt::.on of the residual 
neutrons in boron or lithium. 

(10) "Gamma Rays Excited by Capture of Nantrons, 11 p. 323, 139, 1937 -
jointly with Ch-iffitb.s. Natm"'e. Tb5.s pap€;:£" reports on the observa
tion of gamma rays emitted by a ntL.llber of odd e .err:ents vlhich are 
strong neutl·on absorbers. The c0uu·l;s obse1"·ed per absorbed neutron 
were found to be 15 per- cent identicfll for all these elements. 

(ll) "Radiosetivity Induced by Nuclear Exci tetion11 
··- jotntly with 

Goldhaber and Hill, p. !~7, 55, 1939. f.~!_ev~ In this paper 
the previously reported period in indium is 1.nvestigated and the 
conclusion is reached that it is due to n .. mle<>r excltatlon o:f the 
stable indium ieotope 115. 

( 12) !!Instantaneous Emission of Fast Neutrons in the I~t.el·ac; ti0n of slo-w 
Neutrons \li·th Uranium" -- jointly with Zinn, p. 799, 5;, 1939. 
Phys. Rev. In this paper t he discovery cf the neutron emission of 
uranium is report~?:d. It is est1.mated that two neutrons are emitted 
:per fissj.on. The neutrons from uranium are made visible Oli. an 
oscillograph screen. As p!'ima:-.--:r neutrons, radium-be:rylltW:! photo 
neutrons -were used which, because they a:re slm<J , can be easily 
distinguished from the fast neutrons effiitteo. b~r uranium. This dis
covery vhich vas made indep.:mclently by Fermi in t~ same yeo:r indi
cated the feasibility o:f a susta.ining nuclear chain res.et:tono 

{13) "Emission of Neutx'ons by Uranium" -- jointly 1-1ith Zinn .. p. 619~ 
56, 1939. Phys. Rev. Detai led report of above mcntioroed e:J,..':pe=t'i•· 
menta, number of neutrons per fission mee.su::r-ed .ss 2~3· 

(14) "Neutron Production and Absorption :tn Uranium" jointly 1-ith 
Anderson and Fermi. p. 284, 56, :1.9.39 e Phys. Rev. Th:l.s paper 
reports an investigation on the chain reaction-qusH ties of a 
uranium--water system. It is est5.t:!a:t.ed tha-t 1.5 neutrons are 
emitted for every thermal neutron ~lhich is nbcorbe~l. by uran1 urn. 

Dr. Szilard's part in bringing abcut of the first nttc1ef.s: chain r<7>ac"'cton; 
in the design of the first nucleat" re~'ctor (atomic p:l.le) a:re desc~ribed, 
insofar as these matters can be made public, in the O::?'fJ.eial Be:port: 
Atomic Energy f'or Mill tary Pu..-rposes, Henry· D. Srr,ythe: 194>, P!•inc:eton 
University Press, :pages 34, 47, etc. 

B. BIOLOGY 

(17) A. Novick and Leo Szilard - EXPERIMENTS ON LIGm'-REACTrl/ATION 
OF ULTRJ\-VIOLET n~CTrvATED BA.CTERIA. Proceedings of the Nli.TIONAL 
ACADEMY OF SCIENCES. VoL 35, No. 10, PPo 591..600. 



(18) Aaron Novick and Leo Sz:i.1ard - VIRUa STRi.INS OF IDE'rY.riCAI, PBEI'iC
TYPE BUT Dm"ERENT GEN<Yl'YPE. Sc·l.ence, JanUCT'J 12> 1951, Vol. 113, 
No. 2921~, PP• 34n35• 

( 19) Aaron Novick ana Leo Szi1BXd - E"iPERThfCifl'S iL.'l'H TIIC C'iEMOCTAT ON 
SPONTA!mOUS M!J.rATIONS OF BACTEHH4... Proceedings of tht~ NJI•J?IONAL 
ACADErlfY OF SCIENCES~ VoL 36, No. 12, pp. 7o( ~:19: December, 1950. 

( 20) Aaron Novick and Leo Sztlard - DESCRIFl'ION or TEE G!iE;MOOTAT . 
Science, December 15, 1950. Vol. 112, r1o. 2920, p:p. 715-716. 

(21) Aaron Novick and I..eo Szilard - EXPF.:RIM1llil'S mr SPO:NTJ'\JIIEOUB Al'ID 
CHEMICALLY INDUCED M'UTATIONS OF BACTERIA G.R01ITNG IN THE CIIDMOS~.AT o 

Cold Spring Harbor Symposie on Quantitative Biology. Vol. XVI, 1951.' 

(22) Aaron Novick and Leo Szila:rd - Al~ri~MUl'AGEfl. lJo:tu:r.c, Vo • 170, 
p . 926, November 29~ 1952. 

(23) Aaron Novick and Leo Szilard - EXPERDIEN~cS T"'TH THE CBEMOO~.AT ON 
THE RATES OF AMINO ACID SYl'IT'RESIS Il'J Bl\Cl'ERIA. Dyna'llics of Growth 
Processes . Princeton University Press, pp. 21-32, 1954. 

(24) Maurice S. Fox and Leo Szila:t•d - A DEVICE FO:H GRO"'WING BA.CTERIJIJ, 
POPULATIONS lJNDER STEADY STATE CONDITIONS. ..Tournal of General 
Pbys1.ology 39, p. 261-6, 1955· 

The first of these papers (#17) investigates a phenomenon discovered 
by A. Kelner after the war, who showed that. bacteria "killed" by ultra
violet light can be revived by shining visible light on them. Experi.:nents 
designed to analyo-Le the phenomenon are described in this paper; they lead 
to the conclusion that the ultraviolet light produces a npo:tson" -v:hich can 
be inactivated by light and that this "poison," if pre::>ent when, subsequent 
to irradiation, the bacteria div-ide, vJ:i.ll ca e,e both death and mutations. 

The second paper (i!l8) describes the dis~overy thet, uhen a be.. ·terium is 
infected aimult.aneously '1;11 th two l"eJ.ated vLcuses '~i"t:tch difi~er f!'Or.l ecch 
other both in geno·iiype and phenotype, ·the virus population emerging from 
the bacterium contains a class of viruses which have the genotype of one and 

the phenotype of the other o 

The papers #19 to #'23 describe a new "\laY of sGudying bac::.erin by maintaining 
a bacterial population in a s·tationary (exponentially 1-;:t"m;iJ.g) st~?te indef:i.
ni tely and controlling the grmvth rate by ~outrollln.; the rate of supply of 
an essential growth factor . An apparatus is d€scriberl :i.n these papers which 
will conveniently accomplish th:te and "11hich is designated as the Chemostat . 
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In studying mutations in bacteria. or t e forma"i:.l.on . ~.ctaptiv~ enzytr!:="' in 
bacteria i naccurate, and theTcf 1re rr•islef.lding, result .. are frequ2ntly 
obtained by atudying bacterial cul ttu•es in fle.sks :'.n -.o~hich ·che nu be:r of 
bacteria increases exponent:Lally and today the t"!.se cf the Chemostat appears 
to be indispensable. 

In the papers #19 to #22, the Chemost ... t :.s used. in the study o:f mutations. 
It turns out that the rate at 11hich mut, .. tions occ\.U' in a g1·o·ving bo.cter:tal 
population under the conoitions studied is not prorortional to the rate 
at which cell division occurs, rather the mut3.ti n rate is constant per 
unit time independent of the ro.t'"' at >lh!.ch the culture is gro:.Jil'lg. There 
is found one groiip of compounds, all purine der.;. ....-a:-.i ves, o v1h1..:h cc.ffein 
is one, wh1.ch greatly increases the mut2.tion rc:.t.':! •ichout having an appreci
able killing efrect on the bacteria. 

There is another gro1.1p of compounds described in ch:!ee papers, all of them 
ribosides of p\D."ines which in small qua.utities vili completely ounte ... ac:t 
the action of the above mentioned pll!'in~ type mute(:eus and also :reduce 
the rate of sponta.neOllS mutationso 

In paper 123, the Chemostat is used to study the biosyntheois of emino acics 
in bacteria and the regulato~J mecbaniaQS ~hich ~re jnvolved in t. The 
bio-synthetic a.ppara~us of' the bacteria responc to amii.lo acid ccuczutrat:i.ons 
in the medium, which are exceedingly low. For instonce, a bacterium which 
can make arginlne and will do so if there is no arbinine in the medi m, 
will stop making arginine if an arginine concentration of lo-9 ga/ce is 
maintained in the medium in the ChemoatJ.t (Nm;ick s.nd Szilru.·d - unpublished.) 

One way of studying such regula·cory mechanisms is r.r..sed on the ~e of 
a mutant which is bJ.ocked in the synthesis of an em:tno acid--in ~\l.l"' case 
Tryptophane-=and which pours out into the mediuo e "pr "'U1'Bor11 •)f th3t 
amino acid. Paper #23 utilizes such a mut;~nt. In tbe absence of Trypto
phane in the medium, a precursor of Tryptoph ne is poLU·ect out by the 
mutant into the medium at a. rate "tJhich is inc:i.epe"1d.ent of the growth rate 
of the bacteria. In the presence of Tr.;rptopb.ane this "precn'sor" is not 
poured out by the bact.er~.a.. It ~s conce·vable tha:t; thl indicates a ~ 
general phenomenon of regu.L.ation through a t..e;s~J.t.ivE feed--ba-zk of the final 
product a.t one of the ;;-arly steps of the rc-3·(;a "O)_ic pathymy leading to 
Tryptophane. 

In paper j24, there ; s described a device calle~ e bre8deT. In this 
device bacter:f.a may be g:ro~m in a cc.nt.inu.ous flo·.1 Clf nut:rient. The flow 
of tbe nutrient is contr;)lled by the t ;rbid:l.ty of 'i e bc::cterial culture 
a.nd the grmvth is not limited by a grovth factor, t:s is the cas; j_n the 
11Chemosta.t o II 

This device was deve:oped in order to :s).udy mutations in bacteria under 
conditions of growth at the maximal rate, and such a study was carried 
out by Maurice s. Fox. 
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CALIFORNIA INS':':'JTliTE OF 'rEGID CL)GY 

Division of B:i.olOGY 

Mr, William Consola~lo 
Tbe Nattonal Science Foundation 
\lashington 25, D. C" 

Dear Mr. Conso]azio~ 

Augus~ 13, 1956 

I write this in support of the -:Jroposel that the :Tational Science 
Foundation grant the fwds necessary to eppo5_nt ~.:-ofcssor Leo 
Szilard a Roving Professor with {·he "mders tr-ndi.:1g that te 1·iill 
spend time at each of the f ive institution:3 nau·ed in t1e aL) li
cation) i.e., California Institu.te of Technology, The lJ iv-ersity 
of Chicago, :rhe Universitv of Colorado Medical School, New Y'">rk 
University College of I>'ledicine, and The Rockefeller 1.1stitute for 
Medical Research. 

The idea evolved from a suggestion made by Ted Puck t.hJt ',ve ought 
to explore the possibility of some kind of an inter-lnsti tul;ioual 
appointment for Szilard -- that only in this way could his vnique 
characteristics be most useful to scien e, Max Delb· ·ti'"'k of this 
laboratory lent his enthusiastic support. The Faculty of the 
Division unanimously approYed the plan outJined in the acco:-n, anyi,g 
application. I then checked vri th Robert F, Bacher J Ch~~-r,l.3.ll of the 
Division of Physicr;, Mathematics and Astronomy) ar>d \'i th L1Pus Pau!_ing 
of the Division of Chem:i. stry and Cheoica l Ergiceerin::; . The ~~~·-sicists 

and c hemists here are equally in favor of h£'.ving Szilar spe~1c a 
fraction of hls time at the Institute. It is there:'ore abundantly 
clear that support for the plan is widespread at the Instit.l~e. 

I sincerely hope the National Science Foundation 1-lill be able to 
make the requested grant. 

Sincerely yours, 

/ s/ G. ¥1 . Beadl e 

G. i-1. Eeadle 
Chairman 



Dr. G. W. Beadle 
Biology Division 

tiTliVERSITY OF' COLOFADO 
l.fr:DICAL CE:NT?....R 

4200 East I~inth Avenue 
Denver 20, Colo:-odo 

California Institute of Technology 
Pasadena, California 

Dear Doctor Beadle: 

July 23, 1956 

This letter for transmittal t.;_ the National S ·1 cn:::e :'?oundatlon indicates 

our expectations with respect to Dr. Leo Szilar6.'!:." rrtrjbutions and respon

sibilities to this departCJert, under the proposed r r-a· .ge o:ent :for hi..:~ appoint

ment as a Scholar and Visiting Professor. 

Dr. Leo Szilard possesses one of the' [JOSt versa til~' ond keP::ly analytic 

minds of our generatior.. His ability logic'llly t8 dissect proh~ e,,s and to 

consider new a~1d unconventional approaches to their solution is a scient Lfic 

asset of enormous value. 

We are expecting D:r. Szilard's specific contri1mtior.s to the program of 

the Department of Biophysics to involve the folloving functions: 

a) One of the main interests of thls department lies in the general 

field of bacterial genetic processes '- nc~ bacterial viruses. Tl1 is area repre

sents one of the foremost opportuntties :'or applicr.tion of mole::-ulrr analysis 

to the problem of biological replication. The models urrently deve :Jplng 

from v1ork in this area are fundamental in thelr own 1·igbc; in addition, they 

furnish a. system 1vhich can guide genetic stud'ie in cmmmalinn cells, '.lhich 

now have become a~cessible to investigation by qu.antitetive techniq es lU;e 

those hitherto confined only tc microcrganisms, The depDrtment has an ex

cellent gro11p of younger scientists at the assistant professL;rial le-:el vho 

are pursuing problems in bacterial geneti~s and bacteriophage. However, 

with the turning of my ovn energies to P~Oblems of rnamn·ali:m cell biology, 

there is need for mature advice fro:n an older person a~.?'~ively interested 

in bacterial and virus replication. These younGer men possess goon train

ing, drive, a.nd real. creative ability. 'Ihey and th..e~_r stu.devtc; 1-:ou.Ld profit 

greatly from regular access to a person w5th the scientific me::;urity and 

intimate acquair"tance vit.h the f eld; w 1i~h Dr. Szilard p~..,ssesses, to ,..,riti

cize , stimulate, and assist in g..1iding i heir efforts. ·lliile V~e foTesee 

that Dr . Szilardus contribution here vlill be oalnl:;· in the supply of guidance, 

criticisms, and suggestions, we hope it >1~-11 be po::;s:Lble to proY1de facilities 

for him to undertake some experimental i·Jork himself in this area, if the 

occasion should arise. 

b) Dr , Szilard's participation in departmental research seminars 

vill be of great value in our training program. His ability to stimulate, 

challenge, and inspire graduate students ::.s especially effective in a program 

like ours that is small and, to an appreciable extent, informaL His orien-
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tation toward science and its problems is one which r-ohcides completely 

vlith the philosophy of this department; i.e., an empi'1-.;sis on clearness of 

thinklng and simplicity of operations, so as to uc.J .~~ve maxi.nally definitive 

ans1-1ers, 1.-1i th a minimum of manipulation and comp!_ex procedure. Both the 

faculty and the students can learn a g.ceat deal fro:n Dr Szilard, and we 

luok forward to an arrangement that will malce possible continuing opportunity 

for participation vlitb him in dis~uss:i_ons and semins.rs. 

c) For some time it has been our ho)e to be able to add to the lines 

of this department's program a study ~n -ui0lot_::i.cal regtll.atory and inter,rati ve 

mechanisms. Such investigation \7ould have to l:e of limited scope and involve 

new a.nd simple approaches consistent vii th the scale of the de·;;mrtn:~nt r s 

facilities, The time at vlhich sul!h an act1. ri ty could start would be strongly 

dependent on progress made in the othe1 programs, and on the availability of 

additional space and scientific pe-rsonneL Dr. Szilard h£3 al-ways had an 
absorbing interest in these problems, and has made cricict.l conceptual con

tributions \vhich bave anticipated development of modern In.forrna·,icm rcheory, 

If our plans for this parttcula.r type of expansion re[! .... h frui tto~, Dr. S:dlard 

would be of enormous assistance in. the for;nulation of such an activity. 

In addition to these specific activiti~s ln the Department of Biophysics, 

Dr. Szilard could contribute a great deal to m~my sreas of this University. 

The faculties of the Physics Department, the H:!.gh-Altitude ('H:Jservat.ory, and 

ma~y of tbe bio-medical departments will undoubtedly take ac'vantage of the

opportunity to consult \vith h:i.m regularl:;r ~bout their progr2ms. His influ·~ 

ence could have widespread effects throughou.t this S"!ientif:tc commtmity, 

Dr. Francis Manlove, Director of the M~<hc:al Center, approveB of these 

e.rrangements, and is so indic~ting in a se11a.rate co r·~ring let"tE:r. 

Since .• ·ely, 

/ s / Ted Fuel.~ 

Th?odore T. Puck, Ph.D. 
Professor and Head 
Dep~rtment of Biphysics 
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UNIVERSI'l'Y OF Cf)LORADO 

}IIEDll!AL C!!,'l:'I'EH 

42,-JQ Eas - Ninth Avenue 
Denver 20, Colorado 

Office of the Director 
Dean of the Department of Medicine 

Dr. G. W. Beadle 
Biology Division 

July 2 (, 1956 

California Institute of Teclmology 
Pasadena, California 

Dear Dr . Beadle: 

Dr. Tt.eodo-'- e P~..ck l1as disc~..•ssed with me the 
prop sed arrangement of a Visiting Pr'Jfessorship for 
Dr. Leo Szilard. 

Dr. Szj_lard has given valt:able advice and 
inspiration to members of our fe.culty in 1·ecent p:~r2rs, 
and I am happy to lend my support to the proposed 
arrangement of his affiliR.tion -vrith this institution. 

Sincerely yours, 

/s/ Francis R. Manlove 

l•:;:·ancis F<. Manlm e _, M. D. 

i''RM: r'" 
c c: Dr . Theodore Pt.ll::k 
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NEw YORK UNIVERSITr-BELLEVUE .rEDlCAL CJ~I'J'lli{ 

Nf!.'W YOHK llNIVEHSI'rY COU:.~GE OY t.lED lC Il'ir. 

55C I<'irst Avenue., Ue.• York 16, N. Y. 

Department of Fharmacoloror 

Dr . George ~~. Beadle 
Caiifornia !n8t. of Technolo5y 
Pasadena, Calif . 

Dear Dr. Beadle, 

Au~ust. 27, 195( 

I am ·writing in support of' an application, to be made by the 'jalif. 
Inst itute of Teclmology, for a gru.JJt tlmt muld tnake ::.t pos.3ible for Dr. 
Leo Szilard to carry out res,~arcl1, ard serve as a constJltant, at "'everal 
different institutions. 

As I vis'~ali ze the scl~eme, it ·.·1o1:ld leave Dr. Szils.rd free to distribute 
his time as he saw f it in 1:1b.atever institutions rnie;~1t interest him from time 
to time. It is natG.rally expect ed U.at he iTould. sre'l ar:> a:pp.t·e ~i .. ,b=.e rerJount 
of time each year at each of t he inst..itution:J that are initiat.ins the project. 
Since our >vork in the Dept. of Pharmacology at N<:..r Y. o lc Un:i -,. College of 
Medicine is more biochemical than bi opllysicnl ~ n orientat:i.on , ·He clo not 
expect that he 1.,roul , be likely to spend a le. ·ge 1art of his tioe J1ere; 
but if he s hould wish t o settle for a cmJs) derable ]:'eriod of time llere 
I should be delighted and I am confident that ·,7e could provide space 
for him. 

My interest in support1ng this pro~ect is based pri.;,Jerily on the 
belief that it. would provide a much better c1ance tha.n Szilard's present 
si t~;ation for the full e.<err.ise of his remarKable i a en',s In .1 e~ent 

years he has engaged extensi '·ely in ' i siting oti1e.,. 1 1)oratorie:;, Hhr=re 
he has been most generous in gi vin@· thouc;htful aDd. deep atteL·;:.ion to tile 
work in progress; we have benefi teri considerably frc:H s•J. :h v::i. s ;"ts, and 
look forward to the~.r continuation Sz_ la.rcl has a uniu_ue ab · liT,y to grasp 
instantly the most 'at 5 erl protle.ns, '·.o se5 ze U}Jon tl'elr aignificant 
aspects, and to ap:rly to therr unusual ill1£.ginati ve aLd c.ci t1 cal p01.,rers. 
These visits r>ave often led tn va.lt,able nevT exr'erirnents and have gi ,, en to 
many young biologi&~~s a. much e;··hanced sense of the distinr:tion between 
significant and trhrial problems. Tbe por.i tion \{e are tryi ng to arrange 
would regularize such peripatetic activi;;ies anci voulJ at the same time 
provide the opportunity, if his ::.ntere::;tr-, so d.' rected, for an extended 
period of 1wrk at a single institution. 

This proposal has ti1€ '\vl:l.rm approv"l.l of our dean, Dr. Dona!. Sheehan . 

S .nce-r·elJr 1 

/f:.j B, D. .lJavi s 

Bt~rn~n·d D. Davis 



66th Stre::t ard York Avenue 
New York 21 N. Y. 

Tne National Scie ... ~ce Founda1•ion 
2101 Constitut i on Avenue, Ne•.-1 . 
Hashington 25, D. c. 

Dear Sirs : 

ment as 
ship t o 

It s eems desirable i n r:ec.ommendingL~ 
Senior Research Scienti~to outline the 

our faculty s.s I picture it .• 

Lr;o Szilard's appoint 
natu:..~e of his relation~ 

It f requentl y happens that biolo•;ical rssea::.·ch -..· orkers reach 

a point at whi ch they possess high skills nnd en~rgy for advanced L~~ 

vestigation, and need the stimulus of seriout diEcussion with interested 

schola rs outs ide thei r own field. 'T'his ki1'1d of association can be of 

i ne stimable val ue, i n orov~H1.ng perspective, and in obligin<s tha resear ch 

wor ker t o recapitula t e the major logical stf.ps in his philoscphyo Best 

of all -» i t helps him to perceive the s ignificant past and futl.'.re exoeri 

r.tents which wUl best demonstrate or define his discoveri.es for intelli

gent schol ars in another disciplineo Inasmuch as biochemi.cal ~nd bio~ 

l ogical research r ests ever more and more upo:.1 a fou.."ldation of phys ical 

understanding, a physicist who is :iJTc.erested in biology c"m be a st i mu ... 

lating and · va l uable colleague where-ver this potential of ene:r·gy and 

sk~ll is not being optimally utllizedo This kind of associa'tion happens 

only peripher ally at t he national ccientific cong:'::'esses a:> they erow in 

size and busyness 

Dr o Sz ilard is superbly i·Ui ted to play this role in a nurnber of 

labora tories , wherever he can be mc.de to feel \'lelcomeo 1 would take i t 

to b e t he functi on of the proposed p~ogram to give hL~ the requisite 

st.~tu.s at e ach of t he participatinR institutions so that this stimula tory 

:"unc.~L1 on, wh1.ch he a l ready plays unoff:i.cially in a number. of plgces» can 

ta: \l'JJ:id€ available to research t;roups who do not hs ve access to his quick -9 

.,.,;,...,t-~tra1;tnp; intelligence at p;:esenG io -who in fact do r.nt know that. such 

~ r~l ti\)1 ais cuss'i.on can be had anYivhere 

l b~lie':e th~s Institute can supply th.; s env:i.ronmenta l status 

'.\!•'- r_,or cntial f or the utilization of Dr a Szilard 1 ~' talents i'1 seve ·a l of 

(,,f 1 t-b laboratorH~ :s" It '~<rould be pref1'l<:tturc 9 not to say ures umptuotlS) to 

.t ... er<rttL to .s ugges·:.. whi<:h of' it.s various t'acul ty TTif'tnLers would enjoy con

, a; 'L ··i.th h'l.m and de liberately foster hie partie ip&tion i n t he unc om-

r r·.·nnsin~ly lofdcal evaluation of their work, I have witnessed hov.r his 

:.ns 1,.·h't !las already s harply altered the philosophy and desi<;n of cert ain 

d .7.f e~· mentto in TT!ll81~le phys1oloey carried out here by Dr., Czapo. Our own 

rraeroL·~ aJ r'; eneli~C;;, a nd ohys iolov,y group 1 comprised of Dr ., r.raurice Fox, 
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Dre ~1uriel Roger ani myself, with a nu!'lbc. of pre=doctoral and post~ 

doctoral associates: will urobaoly not see hir•t rnuc'1 rr.ore tllan at oresent, 

five or six days, a1d severa_ lunches)) du~-tng a :~ea • Rut, I look for

ward fully as much to belng at hand somt:timts whe1: }· -· s attention is 

focused on other suojects, as I am sure it \-Jill be~ It is i·-,uortant 

to point out from direct exneriencc that .his advj :-c and sue;se:s·aor s 

whi le theoretically oriented arc a.lways refined in mut.:al d i:s cussion 

until they result in altor:ether conciet.e a:r.d ora:::tical ex,)-:;rirr.ental 

questionse 

Concernin~ the personal re4uirer;ents, I know that Dr. Szilard's 

objective and analytical logicalness and his canoor are .... :",:'ectively 

balanced by his perspicacity, considerateness, and sensiti·,eness to the 

interests of others. Assod.ation t-rith hiln is at its nos t sti1nulating 

and rewarding level when not continu)us, but shared with a number of 

institutions and colleagues, as proj octedo 

Finally, making an appoint·ment of this nature vJill be some

thing of an opportunity for explorin,~ new ways of further:i.ng :::cientific 

progress. It would be in the highest interests of science if an official 

and nationally affiliated institution will make available funds from time 

to time to investigators of proven produc"':,i,rlty 1:l"ithout recniring the 

usual statement of precise \vo:ck to be attemoted, .Q!' institt>tional loca

tiono In representing this Institute: I can e-ay~t appointnent of 

Dr" Szilard a s Senior Research Scient~<;"!] will, 1,.:J.thout doubt, be a 

fruitful step in bringing together. in a m1..~ber o:E: areas the concrete 

material of biology and the analytical thin~:-1 tt,~ of modern physical 

science and mathematicso 

HDH:jp 

Si ncerely yours, 

/s/ Rollin n .. !lot.::hlct.ss 

Rollin D., Hotchkiss 
Member 
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