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THE ROCKEFELLER FOUNDATION 

49 WEST 49th STREET, NEW YORK 

THE NATURAL SCIENCES 

WARREN WEAVER, DIRECTOR 

FRANK BLAIR HANlON, ASSISTANT DIRECTOR 

March 20, 1934 

Dear Professor Einstein: 

This will acknowledge and 

thank you for your let ter of March 14 ad-

dressed to Mr. Appleget, concerning the 

scientific work and personality of Dr .Leo 

Szilard . 

Your statement will be 

helpful to us in the consideration of the 

request from New York University for aid 

to make possible Dr . Szilard's appointment 

there for one year_. 

Very • ~, !u ffiAJfJI 

Prof. Albert Einstein 
Institute for Advanced Study 
Princeton, N.J . 

WW:PH 
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THE ROCKEFELLER FOUNDATION 

TH E NAT URAL SC I ENCES 
W ARRRN W EAVB R , D IRECT OH 
HARRY l\T , MILLER, J R., ASSOC J..\TE VI R BCT OR 
WILLIAM F. LOO MI S , ASS IST AN T DI RECTOR 
GER A RD R. POM ERAT, ASS IS TANT DIRECTO R 

49 WEST 49th STREET, NEW YORK 20 

Dear Professor Szilard: 

September 15 , 1950 

I was much i nterested in reading the rot1gh draft of 
the paper which you left with me, f ollovTing our conversa+;ion 
at lunch the other day . Is this paper in so preliminary a 
f orm tha t you pre fer that I do not shov1 it to anyone , or am I 
at liberty to do so? 

There is a second point which has come up since I 
s aw you . I had lunch yesterday with my very good friend, 
Profess or Leon Brillouin . "!e vrere taLcing a litt l e about 
c ommunication theory an d entropy, and he mentioned having read 
with such great interest your ori ~inal and basic paper on that 
subject . He 8.lso mentioned the fact that he had never had the 
pleasu re of meeting you, and I suggested that the ne xt t i me 
you happen to be in New York , perhaps both you and he wou l d '} 
join me at l unch . Profess or Brillouin indicated that this 
rould be a great pleasure to him, and I pass the sug ,estion 

a l ong t o you so that you ·wi l l let me know if and when this 
becomes possible . 

Profe s s or Le o Szilard 
Uni versi ty of Chicago 
Chicago, Illinois 

'NV'l : wj s 

Ve ry t ruly you r s , 

~~ 
·r.rarren ~'e aver 



Dr. Warren Weaver 
The Rockefeller Foundation 
49 West 49th Street 
New York 20, New York 

Dear Dr. Weaver& 

1155 E. 57th Street 
Chicago ~7, Illinois 
October 18 1 1950 

This is in response to the '-:;.uestion raised by your letter of 

September 15. The manuscrivt whict I left with you. is a prelirc.in"'ry 

draft nhich I would rather not hvve shown to aeyone . The final version 

has been submitted by H. J. Muller to the Proceedine;s of the National 

Acadeyw or Science, and I am having a ditto mb e of it. As eoon as 

I heve a co~y, I shall be forwa.rdint) one to your office. 

In the Qeantime, I am enclosinv somethinb I wrote ~or ~ own 

amusement last summer on the c.ssum.Jtion that it miu;ht Cilllu :.:.e you also . 

Sincerely yours, 

Leo Szilard 

wv 
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Dr . w~rren Weaver 
The Rockefeller Foundation 
49 ~est 49th Street 
New York ,0, New York 

Dear Dr . Wea ver& 

1155 East 57th Street 
Chicago ~7 , Illinois 
October 18, 1950 

This is in response to the question raised by your kind l etter 

of September lb : The manuscript which I left with you is a pr eliminary 

draf t which I would ratber not have shown to anyone. The f inal version 

has been now submitted by H. J. Muller t o the Proceeding s of the National 

~c ... do:ny of Science, and I shvll s&nd you a ditt.oed copy of it ns soon 

as one is avail~ble . 

In the meantime, l em enclosins s omething I wrote f or my own 

amusement last summer on the asbumption th t it mi 6 ht amuse you also. 

Sincerely yours , 

Leo Szilard 

wv 



~r. crren Weaver 
The Roc~efel er roun ation 
49 We-t ~9L~ Street 
Ne~ tork 20, Ne~ York 

Dear Mr . eaver t 

11 5 East b7th Street 
Ghic&60 Z7, ll~inois 
Octob er fl , 19&0 

Many thant<.s 1or your very kind l e t ter of tr.e 2Z:rd. 

E'nclo s.ed you vtill 1in the finbl vei·sion oi the })aper in 

which you ~ere interested. 

With bedt wi shes--

Sincerely yours, 

Leo Szilard 

wv 
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TH E ROCKEFE LLER FOUNDATION 
49 WEST 49th STREET, NEW YORK 20 

THE NATURAL SC IENCES 
WA RREN W EAVER , DIRBCTOR 
H ARR Y M. MI LLBR , JR. , ASSOCIATII D I RECTOR 
WILLIAM P. LOOM I 5 1 ASS ISTANT D I RECTOR 
G E RARD R. POMER AT 1 A SS I STAN T D IR ECTO R 

Dear Dr. Szila.rd: 

October ~3, 1950 

I have your note of October 18, ana I will 
be most interes teu to receive the dittoed copy of the 
National Academy paper when it is available. I have 
read "Calling All Stars" with amusement certainly; 
but also with some considerably more serious emotions. 
The atruosphere of this little piece reminds me of a 
poem I read years ago. Isolated in an all-steel 
structure, a poet recounts how insects have l ar5ely 
t aken over the planet. He is comforting himself with 
the belief tha t termites and such, although they can 
attack and metabolize cellulose products , are harm­
less relative to iron and steel. Someone tells him 
about mutant strains, and the poem closes with a de­
scription of faint noi~es, as of mill ions of tiny 
sharp files scraping on steel. 

Co~~ 
War ren Weaver 

Professor Leo Szilard 
1155 East Fifty-seventh Street 
Cnicago 37, Illinois 

vJ1;l : cd (tt~( 



CONFIDENTIAL REPORT 

Interviewed: Howard C. Hirsch 

July 10, 1950 
3:30p.m. 
25 Broad Street 
New York City 

Solomon and Blanche DeJonge Foundation 

I 

~j 
~~ 

Memorandu::~ :::::::~mild mannered, soft voiced man, who ~ "-
speaks with rather meticulous enunciation-- very much like RobGrt ---..J 

Representatives: Robert M. Hutchins and T. R. Rogness 

Oppenheimer. b 
Mr. Hirsch explained that much of the money in the ~ 

DeJonge Foundation consists of residual capital from estates, the \./! ~ 
interest from which goes to beneficiaries during their lifetime, , _.,) ) 
and that therefore the Foundation did not have very much money ~ 
to give away. The only conclusion I could draw from this stat~-
ment is that some of the beneficiaries are still alive. ( l . -t" 

-i The DeJonge Fom1dation set up a se~)arate psychiatric 
department at ML Sinai Hospital and supported work on antibiotics. 
Mr. PJ :'sch is not interested in supporting cancer .research. 

Vle sugi·"ested that perhaps the Foundation might be 
interested in supporting the work of Dr. Szilard. We described 
Szilard's work, and Iv1r. Hirsch seemed to be interested. He asked 
how much was involved, and we told him anything up to $25,000 
a year. Mr. Hirsch would be glad to give consideration to a pro­
posal for the support of Szilard's work. 

Such a proposal should be formulated, and Szilard 
should try to see i\lf..r. Hirsch when he is next in New York. 

TRH 

Copies to: Central Administration; Development Office; Messrs. 
Bell, Douglas, Havighurst, Morgenstern, Ryerson, Stern, SWift, 
and Zimmermann 

• 

I 



THE ROCKEFELLER FOUNDATION 
49 WEST 49th STREET, NEW YORK 20 

T H E NA T URAL SC I ENC ES 
WARREN WEAVER, DIRECT O R 
HARRY M. . M I LLER, JH., ASSOC IATE D I RECT OR 
WILL IAM F. LOOMIS, ASS ISTANT DIRECTOR 
GERARD R. POMERAT, ASS ISTANT DIHECTOR 

Dear Dr. Szilaro ; 

1Jove:uber 13, 1950 

Thc..nk you e:o ... :mcl1 for benuinw .1e tne final 

version of the ;;>a er nExpcrLle ts wi tli tne Cne ... o ta.t 

o S;J011taneous DlUtatio s of bacteria. n Ine:.s •. ucn as 

tnis is nm1 in the final for., in w icu JOU will .__,ub-

lish it, I &.uJ. a.s u. inb the t it i .t-'ro er for u1e to 

show tnis version of the a.per to erson otner tnl:i!l 

myself. 

Vc:::ry tru.L Jours , 

~~ 
Warren \<J ea ver 

Dr. Leo Szil£rd 
I Qrtitute of Raaiobiolooy an~ 

Bio"Jhysics 
Tne University of Chicu~o 
Chica~o 37, I lli noi s 

p·,.~r : cd 



Dr. ~arran Was ve:r 
fl::lcKefell r foundation 
49 Ml8t •19th Street 
New York 20 , New York 

Januer,y 1 • 1951 

Toa.e.r I £1, •.d tin ... to you to rouk.s M formal re•1l,let;t, for e ~r~nt along the 
lin~s wbicl: I · i cuSfJ<jd w.Hh yo in Net, York: 

·) are amdous t.:> ~ .. d to e ,!,rou..,., v:,r~:i.n~ r• i th t..he Che,J.::·E tt~ t 1 ~ yo og 
chemist, M .. urL: .' S. l>o:x, •·' o V>il.l t hh Pt .• ·• in ~f.J , ch with Vr . J..Jibby. fox 
w;.nts to becoaw e. biolo~ist, l.>n,1 .hi, .. :..ac '.J.l' u .·i c- ci tro.inin.., '' U.L. J::$>.:"te !.J.ro 
fit in Y'i'i"' · . .vul1 ··yi. th ?Ul" b -r·ott•i . .i'u.c th•'r t.lota1 r:~ are ..;i ve bout him in th 
enclos~ct me .. ore•.ndum i'rcp• red bi him . 

Mr. Fox expect to be a va ilai:.los c.n r.;.e 1in. t of ,n-il , nnd ·.;e •Kl •lct .like 
him to join om· .,.r~u. t••l '" memb•u· o.:· t.he stn.f of th_ Institute at that time 
tt t t' a lacy of ~200 p.ar your . iit~ •• o...Ua l.ikt· his .:. • oio..,~~~nt t.o be n~ no 
l~ss then vn·~ yeor .., .... :.t would {lr.:~fer it. tr~ bt for ei.)lt.e~m rronths; i.e., from 
April l, 19511 to Octvber l, 1952. I.: it "Oie:.n: more convenient for you, \H~ver , 
to L'll•«.!J tb•: e;r-ant at thlt timf~ !Or tll'.relve mo nths OJ"'ly -nd b~ve ua )l:l:j l~ner 
.for n ad U tional six months, we ,o·,lld Le trlc.;,d to ,~ ::oceed on this bEtsis also. 

We aro 6.t ?:teeent er~~"'ed in ~:~tlu;t i'll<& tte &llUtut>t=.mi c L'l~.fect oi cb en.ic~l 
comf'oun s ":Jy rooe..-::18 o: tr.~ Ct.<i>most.s.t &nd ~:~ re tryina, t.o i'inct out what ~ of 
com·)ounds ~ re ca"'·e.ble oi c"'usin.t, wUth. tions in 'tu.ct ; ria. At pr e. t w_, are 
ctucvin." the ei.fect.e of ctffein en .. some of the r el ated ul!etlloid w!,ich re 
stron,.,ly muu.t1,tmic, .anJ e bo.h t."l f ind uut if t ; it! hbr. v.nsthln · to do i'ii th 
the Jt.c t tho.t they .re dcrivst:..ive of .udn, ~'hi ch i "' & con!ititu nt 01 nucleic 
6cid. M1·. Fox's work wou1J b in this ~ener&l f i el.ct; i. e ., iL u.1ul.a be 
concerned ·r.i tt ih"' rE•htticnobip of ch n:i cnl :: tructure t nd ruu t. enic tlc r.i V'i ty. 

T. n. ho" ness 
vi rector 

Very ~incerely your , 

Leo Szll~rd 
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Dece er lb, 1~50 

I w born in Ne• Xor~ City on Octo er ~c, 92' nd a ent r tner obile 

chiL:froo-1 otwc n N York r;J Cal 'rJ.ry, .l.b r~, Csnfl a. y f&r..ily r~!-turr.ed 

to 1EH'f Yor. r:enUy in 19~;:,, .en I Ulrte w• .. · ine: _~~rt-ti e in roy f t.. ,r • s 

delichtsss"ln store . I cont.lnuo~ tb.ia v I' in v· ryin.. role until I nt.ere tbe 

8Ti!i1 • 

I 1 in1 hed O:,tuyveHmt li...,h :.lchoo in 1941 nu 1 rou thore ent to \.teens 

Colle& a of tZ.:e Ci 'lt.V i ew Yorlt. In l:Jact• b~r, 1342, 1 Joined the nli •• ted 

h " ·rv Cor_,.:J, ano ~e tr n~.f rred at 1117 r uest ~.-o th<! ir rorc et . r :> lo4 

~roe.r I .:1 c ... cd to ctive ·uty 1n J: ch, .!.941' : a :mt- ~i · ont )b t New 

Y r~: IJniv I'tiity an..: r-1ne .onth.., t tr Univ r ity Jf C.hic~ · 1 cwd J1r.1::.h~a in 

e Uni Led 

Str t s , -:-.at int rx U; ted unly ly t. t .o .. ont.h .; ... t..!U te CvUl". in 1·:1. 1c~1 !i t;tt ur;,.lo 

&t tbe t:.-:i.Hl &i V v • t.. .-rio 1-.:i.c • 

u6 t ... c roa ~ n 

cr.e~ i •·try ~lscu sion ~n...: l~bor- t-ny sections. o ; L .-tin u 1• J ro<;rt tt. in June, 

I •~•u' £_ op!d b; ur . Maxwe L 1~1""L Ei-in.:>i'i t ~ueen Cu.l.le0 1 \ut' in_ on the 

. roble o1 at:t. l'll ti on of bo tn(;<:.-4 b; ion exo!:.z.Tlt] • ina . 

I t-,~ th Univer 1 of C .ic~•JO in tho 11 of 1947 wit. ~n 

at •·h\t..e"t h10 • ich h' c r ... m c ntinuoual.y to h·~ , I'G2ient t.iue . Thi"' t 1 thnt hi ,, 

i .clu o :>rk 1!1 .u r-t1t3t..iv sn ,h)'" ic1l che·i~ti')' labor~to:ry oux·~e , 

'l) ~ .. l tas di cu ion ecr:on in the un~ er·r Auot 1.hy io 1 ct" Jni t c u e . 

My i)r'lfl~nt re eo.rcl , :.1n~ter the apon or hi,· of , ·. r. Libby, i · o t.h c.1~;r.1CtJl 

e:: ~cts o nucle r ti·un;S!.'vrmations. The S::.il,,r 1-Ch. lrt'Jr. rvce • in th"' c~ ~I!' of 

..:..:uction '"- r·& .louctiv b11o .... ine in t ott 
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com,; oun s in hich the r rliobrom1ne is or-er;anically bound and an A nvestiGE> tion 

of tbeEe . ro- :uct a& th~.) ohsnt;e with tem!.ar ture na .'hc~e, -we il.1'>..1 cct to 

achieve a better oo:m rehansion of' tll •:~ chelliica.l e.;. fact reaul tin, f r o the ( n, r ) 
il"OCfUJ on broruine . I expect t receive w'Y ' h . D. in .arch of 1951 . 

I Mtl rr.vrried in ec.=.mb r , 1947, at wbicb time my ,if -:, enrol e' hero in 

tb'3 Co:mmi ttee on a ·n Dev~lo .ment. Sh e.ll.., .. cts to receive her Masters l~~gree 

in Juno, 1951. 

(d..., ned) t..auri oe S. ox 



: . 
December 15, 1950 

I was born in New York City on October 10, 1924 and spent a rather 

mobile childhood between New York and Calgary, Alberta, Canada. My family 

returned to New York permanently in 1933, when I started working part-time in 

my father's delicatessen store. I continued this work in varying roles until 

I entered the army. 

I finished Stuyvesant High School in 1941 and from there went to 

Queens College of the City of New York. In December, 1942, I joined the 

Enlisted Reserve Corps, and was transferred at my request to the Air Force 

Meteorology Program. I was called to active duty in March, 1943: spent six 

months at New York University and nine months at the University of Chicago, 

and finished in June, 1944, vcith a S.B. in meteorology and a commission as 

second lieutenant. The two years of forecasting that followed, in the South 

Eastern part of the United States, was interrupted only by a two month graduate 

course in Tropical Meteorology at the University of Puerto Rico. 

I was discharged in 1946 and immediately enrolled in the undergraduate 

chemistry curriculum at Queens College. During this period I taught two 

freshman chemistry discussion and laboratory sections. Completing this program 

in June I was employed by Dr. ~fell Leigh Eidinoff at Queens College, working ) 

on the problem of separation of isotopes by ion exchange resins. 

I was admitted to the University of Chicago in the fall of 1947 with 

an assistantship, which has run continuously to the present time. This 

assistantship included work in quantitative analysis and physical chemistry 

laboratory courses, as well as a discussion section in the undergraduate physical 
chemistry course. 



...... 
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My present research, under the sponsorship of W. F. Libby, is on the 

chemical effects of nuclear transformations. The Szilard - Chalmers process in 

the case of normal and isopropyl bromides leads to the production of radioactive 

bromine in both organic and water extractable forms. By a determination of the 

nature of the compounds in which the radiobromine is organically bound and an 

investigation of these products as they change with temperature and phase, we 

expect to achieve a better comprehension of the chemical effects resulting from 

the (n, 'f ) process on bromine. I expect to receive my Ph.D. in March of 1951. 

I was married in December, 1947, at which time my wife enrolled here 

in the Committee on Human Development. She expects to receive her Masters Degree 

in June, 1951, at which time I will be available for future work. 

This work I hope will include two years of postdoctorate fellowships 

in microbiology, during which time I hope to master the field sufficiently well 

to be able to do independent research. 
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Dr. Warren weaver 
Rockefeller FoundatiOft 
49 West 49th Street 
New York 201 ftew York 

Dear Dr. lrea'ftr>t 

llarch 20, 1952 

. In trn.n1 to aake plana ,tor next Jttai"'a work, I • at preaent torn 
blthen two oontlicting poeeibilltieaJ i.e., either to oarT7 on • aajor 
exper1llental proeram or to take time orr 1n order to gain .a br-oader 
perepecti ve b7 h&vine contact. w1. th a nUIIber ot ditterent tiel.cla in , 
bioloQ'. ~ jut to loat and leam ia perhapt 110re the WJ7 ac.nb&\ . 
Puritanical conscience w1ll pel"'lit at thia time and so I a looldn1 
around tor a possibil1t7 to do something "uaetul" at the s ... tiM. 

What I haTe 1n aind 1• perhaps the kind ot ·erk th&t -1 1aqine 
Jrr. Looais is now <»1ng tor you, . 111d 1t he plan• to ocptimae tun tiM 
1;n h1a present position then there 18 probabl7 no n1ch8 within yau.r 
organization that ·I could till. I have a vague recollection, bowftt-1 . 
someone told me 110M time ago that Jr-. Loold.8 ld.ght. have otbe r plan• 
tor the future, and I o writing ,ou on the ott ahance that th1a l• 
indMd the caM. It eo, ;you might, ot course, bf now haft ecaecne 
el•e 1n m1nd_. and in my caM upon cloeer eDid.nation it aight Uiril ou\ 
that I would not till the bill. 

It~ 1.Jipresa1on ot Mr.=-' .too.a'• .ctirl'Uea 1• correct, • epeat 
about halt ot hi.JI tiae •• a ,roTinl abund.or, md hitherto I d1cl not 
oona1der it to be aT lliasion., to be "diploaatio. • . I beline, hon-ntr, 
that I can be it that is whit 1a needed. There ur be other c~aidera- · 
tiona, though, againat eoin&: :ronrard w1 th thia tentat1-n 8Ugeation,... ' 
md, 1t so, they will no doubt. becQie appartot upon cl.oHr eXMinatiOD-. . . . . 

I underatand that ;vou a~ learlns tor- South Allerioa· earl7 l~ April., 
and ueume that 10\1 will be ~-rer.r bue7 until then. I wanted, honwr, , 
to aend ;you this letter 1n ah7 case •o that rou can give -th• aa'ter . · 
your consideration, a88Uidng,. there 1• indeecl a011ething to consider. 

With · beat w111hH tor 7our trip, I lia 
~\ . 

I 
' I 

.. 



THE ROCKEFELLER FOUNDATION 
+9 WEST +9th STREET, NEW YORK 20 

IJI\ ' ISION O F 1\A T U R AL ; CIE NCE S Al\ IJ AGRI CU LT U RE 
C.\1.114J:: .\DUkES:-> : 

WA im.E~ W EA\"E K , D I REC T O R 
J· G. HARRAH , DEPU TY D IR ECT O H H ) K t\ G IU CV LTURC 
II A I~ HV i\1. M I LLER, JR . , A SSOC IATE U IHECT O H 
f;I\HAI~ IJ 1( . I~U)I J::R .\T , A SS I STA~T D I HF.C T O H 

Dear Dr. Szilard: 

March 27, 1952 

Thank you very much for your letter of March 20. 

RoC KFo t·xu, KEw Y o K...: 

Although I am very much interested indeed in all that you say 
in this letter, I would have to say at once that there is at 
the moment no staf f position of any sort open in this division 
of The Rockefeller Foundation. 

You are correct in your surmise th£t Dr. Loomis was 
leE-ving us. He has, in fact, already done so, and is returning 
to active research in enzyme chemistry in a small private 
l~tboratory of his own, although he is continuing to give us 
service on a consulting basis. But since the time of his retire­
ment, there have been tl~ee further appoint ments to our staff, 
~dl three of which 8.re to become active in the very near future. 
This completely fills our roster, at least for the moment. 

Warren Weaver 

Dr. Leo Szilard 
Institute of Radiobiology and Biophysics 
The University of Chicago 
Chicago 37, Illinois 

'i\JW:mj s 



Dr. Varren Weaver 
he Rockefeller Foundation 

West 49th Street 
New York, New York 

Dear Dr. Weavers 

Denver 
February 23, 1955 

I hope to be able to see you some time in New York 
after you return from Mexico to talk about perhaps three 
different subjects. The first of these is as followet 

A short while ago , I wrote to Robert Hute ins in 
Pasadena. asking him whether the Fund for the Republic , ot 
which he is President , might not want to take an interest 
in defending o1v11 liberties by giving grants for Biological 
Rese~rch to those who have been recommended for euoh a grant 
by the appropriate Committee appointed by the u. s. Public 
H,Rlth Service , but did not receive the grant for political 
reasons which were not communicated to them. Theee men are 
deprived of due process and might therefore come within the 

scope of the Fund for the Republic , even though this Fund 
is not interested in supporting Biological Research .s auoh. 
I suggested. to Dr . Hutchins that he contact DuBridge or 
Beadle Rnd find out the facts . 

Hutchins waa recently in New York and asked to see me. 
He had been in communication with Bendle and told me, to my 
surprise. that he was interested in pursuing this matter 
further. He was somewhnt concerned about the administrati on 
of wuoh grants, and we both wondered whether the Rockefeller 
Youndation might not, in one way or another, participate in 
some concrete course of action which might be mutually 
agreAd upon. Hutchins suggested that I talk the matter over 
with you, And ! said that I would. 

I ehftll telephone you for an appointment after you '/ 
return, but I wanted to give you some advance notice so that 
you might perhnps think of certain dif'tieulties whioh would 
arise . 

I am told that the Public He lth Service has now 
be~un to ask the Deans involved not to forward applications 
of undesirable applicants. Still , in view of the fact that 
no secret work is involved and that there has neTer been a 
better oase for Foundations to pick up where the Government 
lertves off, ! am confide"'lt tha t the Government would, in the 



.. ?, ... 

end, cooperate with the Voundations in this matter even 
if they should persist in refusing to use the taxpayers' 
money for gr~nts to those whom they consider politically 
undes1 rR.ble,. 

~ith best wishes , 

Sincerely yours, 

Leo Szilard 
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Dr, Jarren. eaver 
The Rockefeller Foundation 
49 ~.et 49th s t 
Ne~ York, New York 

Dear Dr. \-leaTert 

The University of Chicago 
Chicago 37, Illinois 

Derl'rer - March 7 , 1955 

I have written you on February 23rd about one matter. Today I am writing 

about another. On this I would very much like to have your advice . I kno~, 

of course, 1 t is not your "baby!' and perhaps I should talk it over vi th someone 

else in the Rockefeller Foundation, but I do not want to do this UDtil I haTe 

had the opportunity to talk to you. On February 6, the New York Times printed 

a Letter to the Editor. It vas reprinted in the Denver Post, from 'Where the 

attached clipping is taken. 

The article vas originally wri tt n merely as a cry of anguish, rut I am 

rather overwhelmed by the response and somewhat put on the spot . Having 

appealed to others to do something, it seems now that I vill have to do something 

or else satisfY ~self that I cannot do it. The enclos d Memorandum imicates 

~hat it is that I might try to do. It is ~ hope that General Hester, or 

someone like him, ~ould serve as Secretary of the Commission described in this 

Memorandum, and that other good men will make themselves available . There is 

some doubt in my mind that the Rockefeller Foundation, or any other large 

foundation, ~ould want to provide fUnds for such an unconventional approach, am 
I doubt that a more conventional approach ~uld do. 1 shouldn ' t anticipate any 
difficulty in finding a suitable university, or some other tax exempt organisa-

tion, to take ov r the administration of funds , if funds can be obtained . 

I should very much appreciate your looking over this material , and perhaps 

you could tell me what you think about it when I ee you. I shall telephone 
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your office on March 14th or after that date, to find out whether you can 

a.ee me. I expect to be in New York, for a while at least, and shell s~ 

at the King's Crown Hotel, 420 Weet 116tb Street , telephon• University 42?00. 

With kind personal regards, 

Sincerely your e, 

t.t,o Szilard 

Enclof!ures 



Dr. Warren Weaver 
Rockefeller Foundation 
49 Yest 49th Street 
New York, Rev York 

Dear Dr. Weaver: 

King' s Crow Hotel 
420 West ll6th Street 
New York, lev York 

March 15. 1955 

Since I have vritten you on March 7th, I have re­

ceived answers from F'ather Cavanaugh, Colin Clark, and 

Marshall MacDuffie, and you will find copies enclosed. 

Previous to that, I had a favorable response from General 

Hugh B. Hester. I thought I should let you have this 

material prior to my contacting you, 

This strengthens my impression that it v.Lll be easier 

to find the men than the proper sponsorship providing 

adequate funds. 

Sincerely yours, 

Leo ~zilard 

Enclosures 



Dr. \'/::;.rren tifeaver 
Vice Pre ident 

~ Rocfe:' ller Woundation 
49 ~·fe t 49th Street 
Nem York 20, .,.etr York 

August 16, 1957 

I shoul · greatly appr ci .t~ your readino 

the attached note when your t~e permits and giving me 

your gener~l reaction at your convenience. 

m 
Enol. 

vii t. k_ndea t re gard.s., 

Sincerely, 

Leo Szilard 
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THE ROCKEFELLER FOUNDATION 

OF FI CE OF TH E V I CE-PR E "J D EN T FO R TH E 

NAT U R A L A N D M EDI CA L SC IE NCES 

+9 W EST +9th STREET, NEW YORK 20 

CAULK A L> UK ESS : 

R OC KPOUN D, Ng w Y OR K 

T KLE l' H ON ii : 

COLUMBUS 5-8100 

September 5, 1957 

Dear Dr. Szilard: 

I have your note of August 16, and the accompanying 
material. The subject is so obviously an important one that 
I would be willing to do essentially anything within my power, 
could I see that there is any reasonable chance that I could 
contribute positively. 

I have, however, several reservations. The first and 
most general one rests upon my lack of enthusiasm for meetings 
at which persons - however able and dedicated - just get together 
and, upon order, "bat the breeze". I think that spontaneous 
discussion between two or three persons, arising under natural 
conditions, do in fact stimulate ideas and clarify thinking. 
When clear issues have developed between two persons, or between 
two groups of persons, then it is often useful for them to get 
together to talk things out. But scheduled attacks on large and 
unorganized topics do not seem to me likely to produce much. 

Second - and I realize this will shock you and that you will 
disagree - I cannot bring myself to believe that scientists, - or 
at least just scientists - have as exclusively much to contribute 
here as you think. It is all very well to free one 1 s thinking 
"from the shackles of precedent", and scientists, by and large, do 
a reasonably decent job of this. (There is a lot of idealization, 
I think, about just how good a job they actually do). But I have 
the impression that Sc>me scientists establish a dangerous equiva­
lence between "the shackles of precedent 11 and a solid and difficult 
and necessary knowledge of the facts of life in the various areas 
of international action. 

There is, I am convinced, a lot that one may know and in 
fact needs to kncnv about how affairs actually proceed in the 
international scene, scientists, with rare and perhaps non­
existent exceptions, do not have this knowledge. Therefore I 
do not think that conferences, or discussions, of this sort will 
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be useful or realistic unless they are attended by numerous 
individuals who have had operating experience in these fields. 
With all respect to good persons, this would not apply to 
Walter Lippman or Stewart Alsop (both of whom would be useful 
for other reasons). It would apply to George Kerman, and to a 
number of other persons, who could be named better by Mr. Rusk 
than by me. 

Dr. Leo Szilard 
The University of Chicago 
The Enrico Fermi Institute 

for Nuclear studies 
Chicago 37, Illinois 

Valli: yo~ 
Warren Weaver 
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Dr. Warren Weaver 
Vice-President for the 

~dtural and ~edical Sciences 
The Roc!ce_"'cller Founda. t on 
49 ''le&t 49th Street 
New Yor.>. 20, U.Y. 

Dear Dr. :veu.ver: 
Many thanks for your thou~~tful letter of September 

5th. I hope to be able to az~gue WJ. th you some of' he point which 
you raised ;·;hen I have , occasion to see you. 

Next wee~ I wn leaving for Europe for sever 1 weeks~ 
and I a.in asking DJ."'. .f.1orton Grod~ins ~ the Cha.izrman o:i.. .. our De g,rtrnent 
of Poli;ical Science, to keep you informed of the developments that 
occurred since I wrote you. Among these are the actions taken by 

Russian scientists in the wake of the Pug~~sh meeting. From material 
received by Eugene Rabinowiteh, which Dr. Grodzins will communicate 
to you, it would appear that the Russians are now urging having another 
meeting soon, and the odds are that they are going to run away with 
the ball unless we are able to keep pace with them. At this point, 
I do not know whether the Russians would be enthusiastic about the 
kind of meeting that I am propos1ngj i.e. a meeting devoted to clari­
fication of our own thought rather than to the drafting of a proclama­
tion. Both kind of meetings might do some good, but no meeting would 
serve both purposes and serve thenll well. 

With best wishes, 
Ver,y sincerely yours ~ 

Leo Szilard 

m 
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WUA031 ,» NEWYORK NY JUN 27 1958 1,8,ME 

DR LEG SZ I LARD 

NATL INST OF HEALTH BETHESDA MD 

WE HAVE CAREFULLY CONSIDERED YOUR REQUEST AND DISCUSSE» 

I'T WITH MR RUSK IN MEXICO. REGRETFULLY CONCLUDE THAT 

ROCKEFELLER FOUNDATION SHOULD NOT ASSIST THIS AND 

SIMILAR .,ROJECTS. WILL BE GlAD TO DISCUSS REASONS IF YOU 
WISH SOMETIME WHEN YOU AND RUSK ARE IN NEW YORK 

WARREN WEAVER. 
; . 

I ~ 
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CHICAGO 37 • ILLINOIS 

OFFICE OF THE CHANCELLOR 



Dr. Warren Weaver 
lfred P. Sloan Foundation 

630 Fifth Avenue 
New York 20, N. Y. 

Dear Dr. Weaver: 

June 28, 1962 

At the request of Dr. Leo Szilard, I aa 

forwarding herewith a reprint of his paper on the 

aging process which appeared in the January 1959 

issue of the Proceedings of the National Acadeay of 

Sciences. 

Sincerely yours, 

Karle N. Davies 

Enc. 1 

cc: Dr. Leo Szilard 
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\VARREN \VEAVER 
SECOND HILL .~ R.D. 

NEW' MILFORD , CONNECTICUT 

Dr. Leo Szilard 
c/o The DuPont Plaza 
Washington, D. C. 

Dear Dr. Szilard: 

August 17, 1962 

Since we are to be colleagues in the Salk 
Institute for Biological Studies, I am sending a 
report and two reprints which may possibly interest 
you. The report summarizes my twenty-eight years 
in The Rockefeller Foundation; whereas the two papers 
indicate some directions along which I have been 
thinking more recently. 

With warm regards, 

Very sincerely yours, 

Warren Weaver 



March 29, 1963 

Dr. Warren Weaver 
Second Hill 
New Milford, Connecticut 

Dear Dr. Weaver: 

e Institute in La Jolla. 

of building up the 

I thought this piece of paper may inter~st you and that 

you might like to have it 1n your files. 

Sincerely, 

Leo Szilard 

P.S. Many thanks for your detailed memorandwn. As far as I know, 

all of the resident fellows felt greatly reassured by it; I, 

myself, being only a potential resident fellow, was reassured to a 

somewhat lesser extent. 
LS 



ALFRED P. SLOAN FOUNDATION 

WARRE N WEAVER 

VICE PRESt DENT 

Dr. Leo Szilard 
Hotel DuPont Plaza 

630 FIFTH AVENUE 

ROCKEFELLER CENTER 

NEW YORK 20, N . Y. 

April 11, 1963 

DuPont Circle and New Hampshire Avenue, N.W. 
Washington 6, D. C. 

Dear Dr. Szilard: 

I am very much indebted to you for your note 
of March 29 and the copy of the memorandum of May 7, 
1959. 

I had previously known that Dr. Salk went 
through a considerable period during which he was 
considering setting up the Institute in or near 
Pittsburgh; and I knew that this possibility became 
progreadvely less attractive to h~ as t~e went on. 

But I had not known that your suggestion 
relative to the West Coast had played so definitive 
a role in the history of the Institute. I am not 
really surprised, because you have a way of playing 
a definitive role in all sorts of ~portant enterprises. 

Very sincerely yours, 

Warren Weaver 
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THE SALK INSTITUTE FOR BIOLOGICAL STUDIES 
POST OFFICE BOX 9499, SAN DIEGO, CALIFORNIA 92109 

Dr. F. H. C. Crick 
Laboratory of Molecular Biology 
Medical Research Council 
Hills Road 
Cambridge, England 

Dr. Jac~ues Monad 
Institut Pasteur 
25 Rue du Docteur 
XV Arrandisement 
Paris, France 

Dear Francis and Jacques: 

March 6, 1964 

In connection with our assignment of homework relative 
to additional Non-resident Fellows, I am sending you a 
paper by George Gaylord Simpson which has just appeared 
in SCIENCE. 

Although this paper gives almost no indication of the 
range and character of his scholarship in his own field, 
it does, I think, give a rather clear idea of the kind 
of scientist he is. 

WW/cg 
Enclosure 
cc: Dr. Benzer 

Dr. Bronowski 
Dr. Cohn 
Dr. Dulbecco 
Dr. 
Dr. 
Dr. 

Lennox 
Salk / 
Szilard v 

Very sincerely yours, 

Warren Weaver 
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The Non prevalence of Humanoids 

We can learn more about life from terrestrial forms 
than we can from hypothetical extraterrestrial forms. 

The possibility that life exists else­
where than on earth has excited human 
imagination since antiquity. In our own 
days it bas become the principal basis 
for a whole school of writing: science 
fiction, which remains mere entertain­
ment even though some of its devotees 
do make an unjustified claim that it 
should be taken more seriously. There 
has also long been discussion that was 
scientific, at least in the sense that it 
was by professional scientists who did 
not intend to write fiction. Even in 
the nineteenth century there was seri­
ous, if not invariably sober, discussion 
of the view that life exists not only 
elsewhere but even everywhere in the 
cosmos. 

There is, then, nothing new in the 
fact that this subject is being widely 
discussed and publicized [ (1) ]. What 
is new is that the usual speculation and 
philosophizing are now accompanied 
by extensive (and incidentally expen­
sive) research programs, by concrete 
plans for exploration, and by develop­
ment of pertinent instrumentation. Al­
though the interested scientists have by 
no means stopped talking, they are 

Dr. Simpson is Alexander At;assiz professor of 
vertebrate paleontology and professor of verte­
brate paleontology at the Museu m of Compara­
tive Zoology, Harvard University, Cambridge, 
Mass. This article is chapter 13 of his forth­
coming book This View of Life: The World of 
cur £,·oltttionist, to be published by Harcourt 
Brace & World, Inc., New York. Copyright © 
1964 by George Gaylord Simpson; published 
with the permission of the author and the pub­
lisher. Subheads have been added and the style 
of citing references has been altered. 
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George Gaylord Simpson 

now, and for the first time in history, 
also acting. Our major space agency, 
NASA, has a "space bioscience" pro­
gram. Biologists meeting under the 
auspices of the National Academy of 
Sciences have agreed that their "first 
and ... foremost [task in space science] 
is the search for extraterrestrial life" 
(2). The existence of this movement 
is as familiar to the reader of the 
newspapers as to those of technical 
publications. There is even increasing 
recognition of a new science of ex­
traterrestrial life, sometimes called 
exobiology-a curious development in 
view of the fact that this "science" has 
yet to demonstrate that its subject mat­
ter exists! 

Another curious fact is that a large 
proportion of those now discussing this 
biological subject are not biologists. 
Even when biochemists and biophysi­
cists are involved, the accent is usually 
on chemistry and physics and not on 
biology, strictly speaking. It would 
seem obvious that organic evolution has 
a crucial bearing on the subject, which 
is essentially a problem in evolution­
ary systematics. Surely, then, it is odd 
that evolutionary biologists and sys­
tematists have rarely been consulted 
and have volunteered little to the dis­
cussion. A possible reason for this bla­
tant omission was suggested long ago 
by an evolutionary systematist, W. D. 
Matthew [ (3) ], who wrote that, 
"[Physical scientists] are accustomed to 

- ..... l _ _ ----r----; . 

bold a more receptive attitude • • • 
toward hypotheses that cannot be def­
initely disproved [while] the 
[evolutionary and systematic] biologist 
... is compelled ... to leave out 
of consideration all factors that have 
not something in the way of positive 
evidence for their existence." 

Matthew also remarked that, "To ad­
mit the probability of extra-mundane 
life opens the way to all sorts of fasci­
nating speculation in which a man of 
imaginative temperament may revel 
free from the checks and barriers of 
earthly realities." Both of his points are 
illustrated delightfully and without con­
scious humor by a contemporary lead­
er in exobiology who wrote in 1962, 
"We do not really know [what the at­
mosphere of Venus is like], and we 
are thus not severely limited in our 
conclusions"! (exclamation point 
mine). 

As an evolutionary biologist and sys­
tematist, I believe that we should make 
ourselves heard in this field. Since part 
of our role must be to point out "the 
checks and barriers of earthly reali­
ties," we may at times seem merely to 
be spoilsports, but we do have other 
contributions as well. 

Three Major Questions 

Exobiology has three major <JUes­
tions: "What kind of life?" "Where?'' 
"How may it have evolved?'' Each 
question in turn involves two complex, 
distinct fields of inquiry. Confusion of 
these fiehls frequently distorts judg­
ment and confuses argument. 

The alternative fields as to the kind 
of life are "life as we know it" and 
"life as we do not know it." Life as 
we know it obviously cannot be con­
fined in this context to actual terrestrial 
species. but implies only a more gen­
eral similarity. 1t must, at least, involve 
a carbon chemistry reacting in aqueous 
media and with such fundament al or­
ganic compounds as amino acids, car­
bohydrates, purine-pyrimidine bases, 
fatty acids, and others. It must almost 
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cc~tainly also involve the combination 

and polymerization of those or similar 

fundamental molecules into such larger 

molecules or macromolecules as pro­

teins, polysaccharides, nucleic acids, 

and lipids. Life as we do not know it 

might be based on some multivalent 

clement other than carbon. on some 

medium (perhaps even solid or gase­

ous ) other than liquid water, and then 

necessarily on quite difTcrent kinds of 

com pounds. 
If we did encounter such systems or 

organisms, we might well fail to recog­

nize them as living or might have to 

revise our conception of what life is. 

Here on ·earth, in spite of a border 

zone between, and enormous diver­

sities within, each realm, we can recog­

nize two kinds of configurations of 

matter, one living and one not. (Un­

der "configuration" I mean to in­

clude not only chemical composition 

but also organization or anatomy in the 

fullest sense and energy states and 

transactions.) "Life as we do not know 

it," if recognized at all. might have to 

be recognized as a third fundamental 

kind of configuration and not, strictly 

speaking, as life. There has been con­

siderable speculation along such lines, 

some of it diverting in a science-fic­

tional sort of way. Yet there is not 

a scrap of evidence that "life as we 

do not know it" actually exists or even 

that it could exist-evidence, for ex­

ample, in the form of detailed speci­

fications for a natural system that 

might exhibit attributes of life with­

out the basis of life as we cfo know it. 

(Computers and other artifacts that 

mimic some features of the life of 

their makers arc not really pertinent 

to this question.) Here, at least. further 

consideration will be given only to life 

as we know it, to the minimal extent 

of depending on similar biophysical 

and biochemical substrates. 

The dichotomy in discussing the 

"Where?" of possible extraterrestrial 

life is between our own solar system 

and presumed similar planetary sys­

tems anywhere else in the universe . 

\Ve have extensive observational data 

on the planets of our system and a 

reasonable expectation of learning 

much more. Many facts have been 

learned over the years by earth-based 

astronomical methods. Recently rock­

etry and telemetry have given us closer 

looks at the moon and at Venus and 

promise to give us many additional 

facts. Human visits to the moon and 

the closer planets, at least, make no 

evident further demands on our 
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theoretical knowledge and require only 

a reasonable extrapolation of our tech­

nical potentialities into the near future. 

Here, then, we have actual observa­

tional data to work with, and the prom­

ise of many more. 
Not so for any planetary systems 

that may exist outside our own. State­

ments in both the scientific and the 

popular literature that there are mil­

lions of such systems suitable for life 

and probably inhabited may give the 

impression that we know that they do 

exist. In fact we know no such thing 

in any way acceptable as sober science. 

There are no direct observational data 

whatever. It is inherent in any accept­

able definition of science that state­

ments that cannot be checked by ob­

servation are not really about anything 

-or at the very least they are not sci­

ence. As long · as we do not confuse 

what we arc saying with reality, there 

is no reason why we should not dis­

cuss what we hope or expect to ob­

serve, but it is all too easy to take 

conjecture and extrapolation too seri­

ously. It is not impossible that our des­

cendants may some day make pertinent 

direct observations on other planetary 

systems, but that is far beyond our pres­

ent capabilities or any reasonable ex­

trapolation from t~m. With our pres­

ent techniques, the only way we could 

obtain direct knowledge of life outside 

our solar system would be by receiv­

ing signals from someone or something 

out there. That point is involved in the 

third question, the directly evolutionary 

one. and its two major fields of en­

quiry: the origin of life and its sub­

sequent history. Here is my main topic, 

to which I will return at length. 

Within Our Solar System 

First it is necessary to refer briefly 

to the environmental conditions and 

possible evidence of life on the only 

planets for which we have any actual 

data, the planet of our own solar sys­

tem. Apart from a few eccentrics, as­

tronomers have long since agreed that 

life as we know it is now quite impos­

sible on any extraterrestrial body in 

our solar system except Venus and 

Mars (sec, for example, 4) . Opinion 

regarding Venu · been divided, but 

telemetry from the recent Venus probe 

seems to c0nfirm beyond doubt the 

previous viL ·. that Venus is far too 

hot for lit e as we know it (5). Al­

though SOP cwh:~t equivocal, such evi­

dence as we have on the composition 

of the Venusian atmosphere also seems 

to be unfavorable on balance (sec. for 

example, 6). It would appear, then, 

that Venus can now be ruled out :1s 

a possible abode of rccogniz:1blc life. 

The evidence for Mars is also high­

ly equivocal, but it does not at present 

entirely exclude the possibility of life 

there. Temperatures are rigorous and 

there is little or no free oxygen. Obvi­

ously neither man nor any of our fa­

miliar animals and plants could possi­

bly live in the open on Mars. Simple 

microorganisms have, however, been 

grown in conditions possibly similar to 

those that just might exist on Mars (7). 

This possibility depends in part on the 

usual belief that the so-called icc caps 

of Mars arc indeed composed of wa­

ter and that the atmosphere is mainly 

nitrogen with some carbon dioxide. 

Both beliefs have been authoritatively 

challenged by Kiess, Karrer, and Kiess 

[(8)], who maintain that the caps arc 

N,O,. That and the accompanying 

concentrations of oxides of nitrogen in 

the atmosphere would make Mars 

lethal to life as we know it. In any 

case. there is increasing doubt that 

enough water exists on Mars to sustain 

any form of life. 

Direct evidence for life on Mars has 

also been claimed. The old idea that 

the so-called canals of Mars were made 

by intelligent beings no longer merits 

sober consideration. It is, however. well 

known that there arc dark areas on 

Mars that show seasonal changes in 

position and in apparent color. It has 

been claimed repeatedly that these areas 

must be covered with some form of 

plant life, and that idea received sig­

nificant support when it was discovered 

that their infrared spectrum has a band 

simil:~r to that of some organic com­

pounds (9). However, similar absorp­

tion can also be caused by oxides of 

nitrogen and by a variety of inorganic 

carbonates (partly unpublished work 

cited by Calvin, 10). The question re­

mains open, and plans to make direct 

observations by space probe arc going 

forward (sec 11). These plans depend 

on the further doubtful proposition that 

there may be microorganisms on Mar 

that can be grown by the same meth­

ods used here to grow microorganisms 

in laboratories . 
The only other direct evidence for 

extraterrestrial life worthy of serious 

consideration is derived from meteor­

ites. It has been claimed that some of 

these contain hydrocarbons of organic 

origin and even actual fossils of micro­

organisms (sec 12). If confirmed, these 
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observations would indicate that life 
(now extinct) had occurred on a planet 
of our sy~tcm that has since been dis­
rupted. However, further investigation 
strongly suggests that the materials ob­
served arc in part inorganic and in the 
remaining part terrestrial contaminants 
(13). The most favorable possible ver­
dict is "Not proven." 

There is, then, no clear evidence of 
life anywhere else in our solar system. 
Wishful thinking, to which scientists 
are not iRlmunc, has obviously played 
a part here. The possibility is not ex­
cluded, but, on what real evidence we 
have, the chance of finding life on other 
planets of our system is slim. 

Outside Our Solar System 

It bears repeating that there are no 
observational data whatever on the 
existence, still less on the possible en­
vironmental conditions, of planets suit­
able for life outside our solar system. 
Any judgment on this subject depends 
on extrapolations from what we know 
of the earth and its life and from 
astronomical data that do not include 
direct observation. There arc, indeed, 
considerable grounds for such extrap­
olations, but they still contain a large 
subjective element and have a strong 
tendency to go over into sheer fantasy. 

There are four successive probabili­
ties to be judged: the probability that 
suitable planets do exist; the probabili­
ty that life has arisen on them; the 
probability that such life has evolved 
in a predictable way; and the probabili­
ty that such evolution would lead even­
tually to humanoids (as defined in the 
next paragraph). The thesis I shall now 
develop, admittedly subjective and spec­
ulative but extrapolated from evidence, 
is that the first probability is fair, the 
second far lower but appreciable, the 
third exceedingly small, and the fourth 
almost negligible. Each of these proba­
bilities depend~ on that preceding it, 
so that they must be multiplied to­
gether to obtain the over-all probabili­
ty of the final event, the emergence of 
humanoids. The product of these prob­
abilities, each a fraction, is probably 
not significantly greater than zero. 

(Before proceeding, I should define 
"humanoid" for those not as addicted 
as I am to science fiction. A humanoid, 
in science-fiction terminology adapt­
able to the present also somewhat fan­
ciful subject, is a natural, living or­
ganism with intelligence comparable to 
man's in quantity and quality, hence 
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with the possibility of rational com­
munication with us. Its anatomy and 
indeed its means of communication are 
not defined as identical with ours. An 
android, on the other hand, is a non­
living machine, servomechan ism, or ro­
bot constructed in more or less human 
external shape and capable of perform­
ing some manlike actions.) 

The first point, as to the existence 
of carthlikc planets, need not detain us 
long. The astronomers seem to be in 
complete agreement that planets that 
are or have been similar to the earth 
when life arose here probably exist in 
large numbers (sec 4, 14, 15). Indeed 
the number of stars in the accessible 
universe (discernible by light or radio 
telescopy) is so incredibly enormous 
that even if the chances of any one of 
them having such a planet were ex­
ceedingly small, the probability that 
some of them do would be consid­
erable. As a basis for further consider­
ation, we may, then, reasonably postu­
late that conditions such as proved 
propitious to the origin of life on earth 
may have existed also outside our solar 
system. 

The Origin of Life 

The next question is: "How aid life 
arise on earth, and is it probable or 
perhaps inevitable that it would arise 
elsewhere under similar conditions? 
This is largely in the field of the bio­
chemists, and they certainly have not 
neglected it. The literature is enormous. 
Enough of it for our purposes is sum­
marized or cited in the recent works 
of Oparin [(16)], Florkin [(17)], Cal­
vin [(18)], and Ehrensvard [(19)]. 
There are wide difTerences of opinion 
as to the particular course followed, 
but here again there is near unanimity 
on the essential points. Virtually all 
biochemists agree that life on earth 
arose spontaneously from nonliving 
matter and that it would almost in­
evitably arise on sufficiently similar 
young planets elsewhere. 

That confidence is based on chemi­
cal experience. If atoms of hydrogen 
and oxygen come together under cer-
tain simple ·ommon conditions of 
energy, the .vays deterministically 
combine t<' n water. Formation of 
more cop molecules requires cor-
respondin u more complex concatena-
tions of c -:umstanccs but is still de-
tcrministic 
paratively 
deed, been 

·1 what seems to be a com­
'mple way. That has, in­

Jc;nonstratcd in the labora-

tory. If energy such as would be avail­
able on a young planet is put into a 
mixture of the simplest possible com­
pounds of hydrogen, oxygen, carbon, 
and nitrogen, such as also could well 
occur on a young planet, amino acids 
and other building blocks of the es­
sential complex organic molecules are 
formed. The crucial experiment was 
that of Miller [(20)]. A large amount 
of later work, mostly noted in the books 
cited above, has confirmed and extend­
ed those results. The further synthesis 
of the building blocks into the macro­
molecules, especially nucleic acids and 
proteins, essential for life has not yet 
been accomplished under realistically 
primitive conditions. Nevertheless it is 
reasonable to assume that those steps, 
too, would occur deterministically, in­
evitably, if given enough time under 
conditions likely to hold on some prim­
itive planets. It is also cle'ar that there 
has indeed been enough time, for the 
earth is now definitely known to be 
more than three billion years old, and 
planets still older could well exist in 
this and other galaxies. 

It is stil l a far cry from the essential 
preliminary formation of proteins, nu­
cleic acids, and other large organic 
molecules to their organization into a 
system alive in the full sense of the 
word. This is the step, or rather the 
great series of steps, about which we 
now know the least even by inference 
and extrapolation. A fully living sys­
tem must be capable of energy con­
version in such a way as to accumulate 
negentropy, that is, it must produce a 
less probable. less random organization 
of matter and must cause the increase 
of available energy in the local system 
rather than the decrease demanded in 
closed systems by the second law of 
thermodynamics. It must also be ca­
pable of storing and replicating infor­
mation, and the replicated information 
must eventually enter into the develop­
ment of a new individual system like 
that from which it came. The living 
system must further be enclosed in 
such a way as to prevent dispersal of 
the interacting molecular structures and 
to permit negentropy accumulation. At 
the same time selective transfer of ma­
terials and energy in both directions be­
tween organism and environment must 
be possible. Systems evolving toward 
life must become cellular individual s 
bounded by membranes. 

The simplest true organisms have all 
those characteristics and more, but they 
arc very far from being simple in mic­
roscopic and submicroscopic organiza-
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tion. Less organized associations of or­
ganic ma"cromolecules, such as are seen 
totlay in the viru es, cannot perform 
all those feats on their own and there­
fore cannot be meaningfully viewed as 
primitive and true forms of life. 

If evolution is to occur and organ­
isms arc to progress and diversify, still 
more is necessary. Living things must 
be capable of acquiring new informa­
tion, of alteration in their stored in­
formation, and of its combination into 
new but still integrated genetic sys­
tems. Indeed it now seems that these 
processes, summed up as mutation, 
recombination, and selection, must al­
ready' be invoked in order to get from 
the stage of loose macromolecules to 
that of true organisms, or cellular sys­
tems. There must be some kind of 
feedback and encoding leading to in­
creased and diversified adaptation of the 
nascent organisms to the available en­
vironments. Basically such adaptation 
is the ability to reproduce and to main­
tain or increase continuous populations 
of individuals by acquiring, convert­
ing, and organizing materials and ener­
gy available from existing environments. 
These processes of adaptation in popu­
lations are decidedly difTcrent in de­
gree from any involved in the prior 
inorganic synthesis of macromolecules. 
They also seem to be quite different in 
kind, but that is partly a matter of 
definition and is also obscured by the 

. fact that they must have arisen gradual­
ly on the basis of properties already 
present in the inorganic precursors. In 
any case, something new has definitely 
been added in these stages of the ori­
gin of life. It requires an attitude of 
hope if not of faith to assume that the 
acquisition of organic adaptability was 
deterministic or inevitable to the same 
degree or even in the same sense in 
which that was probably true of the 
preceding, more simply chemical origin 
of the necessary macromolecules. 

By that I do not mean to say that 
material cau ality has been left behind 
or that some mysterious vitalistic cle­
ment bas been breathed into the evolv­
ing systems. All must still be proceed­
ing without violation of physical and 
chemical principles. Those principles 
must, however, now be acting in dif­
ferent ways because they arc involved 
in holistic, organic, increasingly com­
plex, multimolccular systems that far 
transcend simple chemical bonding. It 
is here that one must top taking for 
granted the expectations and extrapola­
tions of the chemist and can obtain 
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further enlightenment only from the 
biologist as such, that is, the student 
of whole organism· as they exist in 
reproducing populations and in com­
munities adapted to environments. 

Given ample time and rather simple 
circumstances not likely to be unique 
in the universe, there docs seem to be 
considerable probability, perhaps even 
inevitability, in the progression from 
dissociated atoms to macromolecules. 
The further organization of those mole­
cules into cellular life would seem, on 
the face of it, to have a far different, 
very much lower order of probability. 
It is not impossible, because we know 
it did happen at least once. Neverthe­
less that event is so improbable that 
even if macromolecules have arisen 
many times in many places, it would 
seem that evolution must frequently or 
usually have ended at that preorganis­
mal stage. Only the astronomical as­
surance that there may be many mil­
lions of earth-like planets permits us 
to assume that the origin of true, that 
is of cellular, life may have happened 
more than once. In the observable uni­
verse the lowest recent estimate for 
earthlikc planets by a competent as­
tronomer is, as far as I know, that of 
Shapley [(15)], who considers 100 mil­
lion a highly ~onservative figure. On 
that basis it is reasonable to speculate 
that life has arisen repeatedly in the 
universe, even though we do not know 
and perhaps will never know whether 
that is a fact. 

Here brief consideration may be giv­
en to the idea that once life had arisen 
somewhere, organisms in a state of 
cryptobiosis (21) might have spread 
by "cosmozoan" transport from one 
planet to another. That possibility was 
especially urged by Arrhenius [(22)], 
following the still earlier, curious spec­
ulation of Richter and others that life 
may be coextensive with the whole 
cosmos both in space and in time. It 
now appears extremely improbable but 
not quite impossible that any organism, 
even encapsulated and in a cryptobiotic 
state of entirely suspended metabolism, 
could survive the radiation hazards in 
space without artificial shielding (23). 
Furthermore, passage from one solar 
system to another at any speed attain­
able by natural means (e.g., by the 
pressure of light) would require vastly 
more time than any established or prob­
able duration of the cryptobiotic state, 
which is not known to have tasted 
longer than about fifty years in micro­
organisms or about a thousand years 

.... 
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in any organisms (21) . A co servati,·c 
cone!· sion wou)J be that it is extremely 
improbabl e, almost to the point of im­
possibility, that any form of life has 
ever traveled by naturai means from 
one planetary system to another. Such 
travel between earth and 1\Iars, within 
the same planetary system, is still im­
probable, but the possibi lity is not ab­
solutely ·ruled out. 

Subsequent Evolution of 

Postulated Life Forms 

'We now turn to the subsequent evol­
ution of postulated life forms once life 
has appeared on a planet, and we again 
move to a different order of probabili­
ty. We have only a single sample on 
which to base judgment. Palcobiolo­
gi ts have shown us the general course 
followed by evolution on this pl::tnet. 
Ncobiologists have shown in great, al­
though still incomplete, detail the out­
come of that process at one point in 
time, the present. Although these are 
far from being the only accompli. h­
ments of systematists, they arc in them­
selves so important fo r current prob­
lems as to justify intensified research 
on this enormous subject. 

The problem of extrapolating from 
this unique sample is to decide whether 
it is inevitable, probable, improbable, 
or impossible for life of independent 
origin to have followed a similar or 
identical course. Opinions have indeed 
varied from one end to the other of 
that scale. I believe that a reasonable 
choice among those opinions is possi­
ble, and furthermore that many, even 
most, of those who have recently con­
sidered the subject have made a wrong 
choice. Review of recent literature on 
exobiology, almost all of it by physical 
scienti ts and biochemists (or molecu­
lar biologists), shows that most of them 
have assumed, usuaity without even 
raising the question, that once life arose 
anywhere its subsequent course would 
be much as it has been on earth. Now, 
the only rcaity sound basis for such an 
assumption would be the opinion that 
the course followed by evolution on 
earth is its only possible course, that life 
cannot evolve in any other way. In a 
review of two books in which that as­
sumption is made, Blum [(24)] has 
called this the "deterministic"' point of 
view as contrasted with an "opportunis­
tic" one. The choice of terms is not 
a happy one, if only because it is 
demonstrable that evolut ion fully deter-
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ministic in the philosophical sense 
would not necessarily, indeed would al­
most surely not, follow similar courses 
on difTcrcnt planets. Nevertheless, the 
ti;VO schools of thought do exist and 
what Blum calls the deterministic one 
is more commonly followed in current 
cxobiological speculations. 

There arc here underlying problems 
of philosophy and imlccd also theology. 
Those problems have been discussed in 
previom chapters (especially 9, 10, and 
11) and need little further attention 
here. The pertinent scientific questions 
are: If the processes of evolution are 
the same everywhere as they are here 
on earth, will they elsewhere lead to 
the same material results, including 
men or humanoids? Just how inevitable 
is that outcome? 

Those questions can be followed up 
in two different but related ways . First, 
we can examine the course of evolu­
tion here on earth to sec whether in 
fact it has proceeded as if directed to­
ward a goal or an inevitable outcome. 
Second, we can investigate the mecha­
nisms or processes of evolution in or­
der to judge whether and under what 
conditions their outcome was limited to 
a course eventuating in some kind of 
humanoid, that is, in ourserves in the 
terrestrial example. Those approaches 
have also been discussed in previous 
[chapters] (especially 4, 3, and 12) and 
need only summaries at this point. 

The fossil record shows very clearly 
that there is no central line leading 
steadily, in a goal-directed way, from 
a protozoan to man. Instead there has 
been continual and extremely intricate 
branching, and whatever course we fol ­
low through the branches there are re­
peated changes both in the rate and 
in the direction of evolution. Man is 
the end of one ultimate twig. The 
housefly, the dog flea, the apple tree, 
and millions of other kinds of organ­
isms arc similarly the ends of others . 
Moreover. we do not find that life has 
simply expanded, branching into in­
creasing diversity. until the organisms 
now living had evolved. On the con­
trary, the vast majority of earlier forms 
of life have become extinct without is­
sue. Usually their places in the econo­
my of nature have then been taken by 
other organisms of quite different ori­
gin. In some cases, their places seem 
simply to have remained empty for 
shorter or longer periods. 

Neither in its over-all pattern nor in 
its intricate detail can that record be 
interpreted in any simply finalistic way . 
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If evolution is God's plan of creation­
a proposition that a scientist as such 
should neither affirm nor deny-then 
God is not a finalist. But this still 
does not fully answer the particular 
question we are pmsuing here. The 
whole nonfinalistic pattern might have 
been followed nearly enough on a plan­
et of some other star to produce hu­
manoids there also. 'vVc must turn then 
to the causal elements and limitations 
inherent in the process for further 
judgment of the probability of such an 
outcome. 

Each new organism develops in ac­
cordance with a figurative message, 
coded information, received from its 
one or two parents . Evolution occurs 
only if there arc changes in that infor­
mation in the course of generations. 
Such changes in individuals occur for 
the most part in two ways, although 
each takes numerous and sometimes 
complicated forms: mutations, which 
introduce new elements into the mes­
sage, and recombinations, which put 
these elements into new associations 
and sequences. In a stricter sense muta­
tions are any changes within the code 
carried by a nucleic acid. Recombina­
tions involve rearrangements of the 
various code units and particularly new 
associations of units from tliiTcrcnt 
sources. The latter sources of variation 
are sexual, and sexlike processes occur 
in even the most primitive living or­
ganisms although they have been sec­
ondarily lost in a relatively small num­
ber of both plants and animals. 

In themselves. these processes are not 
adaptive; they have no direct relevance 
to fitting organisms into the economy 
of nature, permitting their survival and 
further evolution. Since most (but not 
all) evolutionary changes are adaptive 
and progressive evolution does occur, 
these processes alone cannot be the 
whole story. They are necessary for 
evolution, but something else must also 
be involved. There must be some in­
teraction between organisms and envi­
ronment and from this there must be 
some kind of feedback into the genetic 
code. The feedback is by natural selec­
tion and it occurs in populations 
through successive generations. not in 
individuals in their lifetimes. That is the 
whole point of natural selection : that 
it does feed back from environment to 
genetic_ code in such a way as to main­
tain or change the message in adap­
tive ways. It docs this because, by and 
large, the better adapted organisms 
have more offspring. The more adap-

tivc genetic messages thus tend to 
spread through the population in the 
course of generations. Also. in more 
complex ways that I need not go into 
here, new code combinations adaptive 
for the population as a whole are thus 
brought into being. 

This· feedback is basic for our pres­
ent enquiry because it places definite 
limitations on the possible cour c of 
evolution. We can be quite sure that if 
the environments of their ancestors had 
been very difTcrcnt from what they 
were, the organisms of today would 
also be very different. It is also clear 
that evolution must be opportunistic in 
the sense that it can work only with 
what is there. Mutations can occur 
only in quite definite ways depending 
on the existing nature of the coded 
message. Recombination can recombine 
only the code elements" that do exist 
in given organisms. Selection can work 
only on variations actually present in a 
population. The cause of evolution thus 
includes all the genetic, structural. 
physiological, and behavioral states of 
populations right back to the origin of 
life. 

Even slight changes in earlier parts 
of the hi story would have profound 
cum ulative effects on all descendent or­
ganisms through the succeeding millions 
of generations. In spite of the enorm­
ous diversity of life, with many millions 
of species through the years. it repre­
sents only a minute fraction of the pos­
sible forms of life. The existing species 
would surely have been difTcrcnt if the 
start had been different and if any 
stage of the histories of organisms and 
their environments had been different. 
Thus the existence of our present spe­
cies depends on a very precise sequence 
of causative events through some two 
billion years or more. Man cannot be 
an exception to this rule. If the causal 
chain had been difTerent, Homo sapiens 
would not exist. (These causal limita­
tions were discussed in more detail in 
the preceding chapter. [sec also 25]) 

Not Repeatable 

Both the course followed by evolu­
tion and its processes clearly show that 
evolution is not repeatable. No species 
or any larger group has ever evolved. 
or can ever evolve, twice. Dinosaurs 
arc gone forever. Nothing very like 
them occurred before them or will oc­
cur after them. That is so not only 
because of the action of selection 
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through long chains of nonrepetitivc 
circumstances, as I have just bricny 
noted. It is also true because in addi­
tion to those adaptive circumstances 
there is a more or less random cle­
ment in evolution involved in mutation 
and recombination, which arc stochas­
tic, technically speaking. Repetition is 
virtually impossible for nonrandom ac­
tions of selection on what is there in 
populations. It becomes still less prob­
able when one considers that duplica­
tion of what are, in a manner of speak­
ing, accidents is also required. This es­
sential nonrcpcatability of evolution on 
earth obviously has a decisive bearing 
on the chances that it has been repeat­
ed or closely paralleled on any other 
planet. 

The assumption, so freely made by 
astronomers, physicists, and some bio­
chemists, that once life gets started any­
where, humanoids will eventually and 
inevitably appear is plainly false. The 
chance of duplicating man on any oth­
er planet is the same as the chance 
that the planet and its organisms have 
had a history identical in all essentials 
with that of the earth through some 
billions of years. Let us grant the un­
substantiated claim of millions or bil­
lions of possible planetary abodes of 
life; the chances of such historical dup­
lication arc still vanishingly small. 

Even if, as I believe, any close ap­
proximation of Homo sapiens elsewhere 
in the aoece sible universe is effectively 
ruled out, the question is not quite 
closed. Manlike intelligence is, after all, 
a marvelous adaptation, especially in 
its breadth. It has survival value in a 
wide range of environmental condi­
tions, and therefore, if it became possi­
ble at all, might be favored by natural 
sclecti'on even under conditions difTcr­
cnt from those on earth. There is, to 
be sure, another serious hitch here. 
Man may be going to use one wild 
aspect of his intelligence to wipe him­
self out. I do not believe that will 
occur, but no realist can now deny 
it as a possibility. If it did happen. the 
adaptiveness of human intelligence 
would have been short-lived indeed, 
and the argument from its apparent 
broad adaptiveness would be negatived. 

Apart from that point, is there not 
some play, so to speak, in the causa­
tions of history? Even in planetary his­
tories different from ours might not 
some quite different and yet compar­
ably intelligent beings-humanoids in a 
broader sense-have evolved? Obvious­
ly these are questions that cannot be 
answered categorically. I can only ex-
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press an opinion. Evolution is indeed 
a deterministic process to a high de­
gree. The factors that have determined 
the appearance of man have been so 
extremely special, so very long con­
tinued, so incredibly intricate that I 
have been able hardly to hint at them 
here. Indeed they are far from all be­
ing known, and everything we Jearn 
seems to make them even more ap­
pallingly unique. If human origins were 
indeed inevitable under the precise con­
ditions of our actual history, that 
makes the more nearly impossible such 
an occurrence anywhere else. I there­
fore think it extremely unlikely that 
anything enough like us for real com­
munication of thought exists anywhere 
in our accessible universe. 

"Extremely unlikely" is not "impos­
sible," and those who like to dream 
may still dream that mankind is not 
alone in the universe. But here another 
point comes up to trouble us. What is 
the nature and value of that dream? 
Unless we know or can seriously hope 
to learn in fact of other humanoids, 
the dream remains a dream, a fan­
tasy, a science-fiction divertissement, a 
poetic consolation with no substance of 
reality. Suppose the ncar-impossible 
were to be true. What nrc the chances 
that we could ip fact learn of the 
existence of extraterrestrial humanoids 
and eventually communicate with 
them? With a feelin.g almost of sor­
row, I must conclude that the chances 
are vanishingly small. 

Communication 

In the present or ' any foreseeable 
state of our technology, the only way 
we could Jearn of other humanoids 
would be by their sending us a mes­
sage or actually visiting us. That re­
quires, in the first instance, that they 
must have developed manlike technolo­
gy, which by no means follows aut9-
matically from the mere development 
of intelligence. (They might be intel­
ligent enough to use their brains in bet­
ter ways!) They must also have done so 
at just the right time, which involves 
another tricky point. Out of the bil­
lions of years of life on earth, there 
has been only an infinitesimal length 
of time, some sixty years, since man 
has been in a position either to send or 
to receive messages through outer 
space. How small the chance of co­
incidence that any other humanoid 
reached just this stage at just the right 
time! 

Theoretically, the improbability of 
htll'lanoids becomes a little less the 
farther out in space. If humanoids were 
on a planet a million light years away 
-:tnd that is a very small distance 
in the vastness of the gala~ies-a mes­
sage to reach us now would have had 
to be cot precisely a million years ago. 
Improbability piled on improbability 
approaches impossibility. If again 
the apparently impossible happened. it. 
would certainly be one of the most ex­
citing ·events in history, but to what 
avail? The senders of the message 
would obviously be dead when we re­
ceived it; their whole species might 
well be extinct. If, finally stretching the 
barest possibility to the utmost, we re­
ceived a message from the relatively 
nearby stars, it would take years 'Or 
more likely generations to send a mes­
sage and receive a reply. Under those 
conditions the establishment of useful, 
intelligible intercommunication would 
still be impossible. 

Au actual visit to earth by extra­
terrestrial humanoids would require a 
technology extremely far advanced be­
yond ours. \Ve do not, at present, even 
know that such a stage of technology 
is possible. All the difficulties previous­
ly noted, and more, here pile up. If 
such· a feat is remotely possible and 
if humanoids are at all prevalent in the 
universe-the ifs do tend to pile up, 
too, in this subject!-then one would 
think that we would have been visited 
by now. In spite of reports of flying 
saucers and little green men, which be­
long only in science fiction, the fact 
is that none have visited us. That 
would seem, indeed, a logical added 
reason to believe that humanoids are, 
to say the least, nonprevalent. 

Conclusions 

I cannot share the euphoria current 
among so many, even among certain 
biologi ts (some of them now ex-biol­
ogi·sts converted to exobiologists). The 
rea ons for my pessimism are given 
here only in barest suggestion. They 
will not, I know, convince all or in­
deed many. There are too many emo­
tional factors and, to put it bluntly, 
selfish interests opposed to these con­
clusions. In fact I myself would li ·e 
to be proved wrong, but a ration ~ I 
view of the evidence seems now to 

make the following conclusions logical­
ly inescapable: 

J. There arc certainly no humanoids 
elsewhere in our solar system. 

SCIENCE. VOL. 143 



• • 
2. There is probably no extrater­

restrial life in our solar system, but 
the possibility is not wholly excluded 
as regards Mars. 

3. There probably are forms of life 
on other planetary systems somewhere 
in the universe, but if so it is unlikely 
that we can learn anything whatever 
about them, even as to the bare fact 
of their real existence. 

4. It is extremely improbable that 
such forms of life include humanoids, 
and appar"ently as ncar impossible as 
docs not matter that we could ever 
communicate with them in a meaning­
ful and useful way if they did exist. 

I shall close this chapter with a plea. 
We are now spending billions of dollars 
a year and an enormously dispropor­
tionate part of our badly needed engi­
neering and scientific manpower on 
space programs. The prospective dis­
covery of extraterrestrial life is ad­
vanced as one of the major reasons, 
or excuses, for this. Let us face the 
fact that this is a gamble at the most 
adverse odds in history. Then if we 
want to go on gambling, we will at 
1 c a~t recognize that what we are doing 
resembles a wild spree more than a 
sober scientific program. 

To some it seems that the reward 
could be so great that facing any odds 
whatever is justified. The biological re­
ward, if any, would be a little more 
knowledge of life. But we already have 
life, known, real, and present right 
here in ourselves and all around us. 
We are only beginning to understand 
it. We can learn more from it than 
from any number of hypothetical Mar­
tian microbes. We can, indeed, learn 
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more about possible extraterrestrial life 
by studying the systematics and evolu­
tion of earthly organisms. Knowledge 
from enlarged programs in those fields 
is not a gamble because profit is sure. 

My plea then is simply this: that 
we invest just a bit more of our money 
and manpower, say one-tenth of that 
now being gambled on the expanding 
space program, for this sure profit. 
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Dr. Warren Weaver 
Second Hill 
R.R. 1!3 
New Milford, Connecticut 

Dear Dr. Weaver: 

6 May, 1964 

Enclosed you will find a preprint representing an elaboration 

of the ideas about which I talked to you in La Jolla. Any comments 

which you might care to make would be appreciated. 

With kind regards, 

Sincerely, 

Leo Szilard 

LS:jm 

Enclosure 



Dr. Warren Weaver 
Second Hill 
R.R. fl3 
New Milford, Conn. 

Dear Dr. Weaver: 

May 19, 1964 

Enclosed you will find a copy of Wooldridge's little book 

which I believe you would enjoy reading. I am particularly impressed by 

Wooldridge's sense of proportions which manifests itself in the book 

being remarkably well-balanced. Enclosed also is an excerpt from a 

letter which I received from Bob Livingston about Wooldridge's book and 

a copy of a letter which I received from Wooldridge. 

With kind regards. 

Sincerely, 

Leo Szilard 

LS:jm 

Enclosures 
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